EPHEMERIDES

2 28.9 2 29.0
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
266448 2oo7thg4 ., 2289 144°14 0?5/2%.5 16 250116 2OO2hLH23 228.9 243795 079/29.8 18
m m m o ’ o m
122 |11 889 |+ 343.1| 2.139| 2913| 14.0| 215 122 |11 961]+ 2224 1.911| 2.685| 15.4| 21.2
2 1 |11 485|+ 410.7| 2.053| 2.919| 11.0| 21.3 2 1 |11 589 |+ 249.1| 1.806| 2.672| 12.3| 21.0
211 |1058.78 |+ 4523 | 1.989| 2.925 75| 21.1 211 |1059.80 | + 3335| 1.724| 2.658| 85| 20.7
221 |1051.19 |+ 544.4| 1.953| 2.931 35| 20.8 221 [1051.80| + 432.8| 1.667| 2.644| 42| 20.4
3 2 |1042.86|+ 642.0| 1.945| 2.936 0.8| 20.6 3 2 |1042.70 |+ 541.5| 1.639| 2.629 1.0| 20.1
312 |1034.70 |+ 739.2| 1.968| 2.941 48| 20.9 312 |103359 |+ 6525| 1.639| 2.614| 5.4 | 20.4
322 |1027.57 |+ 830.2| 2.018| 2.946 86| 21.2 322 |102552 |+ 7582| 1.667| 2598 | 9.8| 20.6
4 1 102216+ 911.1| 2.094| 2.950| 11.9| 21.4 4 1 |1019.39 |+ 852.8| 1.720| 2582 | 13.8| 20.8
501083 2013 SJs7 2289 109°14 1°9/27.2 17 406501 2007 VW1g» 2 28.9 225%46 0°3/28.7 17
122 |11 8.68]|+1029.2| 1.971| 2.772| 14.1| 21.9 122 |1111.39] + 542.7| 1.930| 2.712| 15.0] 22.8
2 1 |11 491 |+1112.1| 1.800| 2.774| 10.9| 21.7 2 1 |11 723|+616.5| 1.829| 2.702| 11.8| 22.6
211 |1058.93| +12 54| 1.831| 2.777 71| 215 211 |11 066 |+ 7 55| 1.752| 2.691 8.0| 223
221 [1051.29 | +13 3.6| 1.799 | 2.779 33| 21.2 221 |1052.17 |+ 8 55| 1.700 | 2.680 3.6 22.0
3 2 [1042.84|+14 02| 1.796 | 2.782 25| 21.2 3 2 [104262|+ 9105| 1.678| 2.668 11| 21.8
312 (103458 | +1448.6| 1.821| 2.784| 6.2| 21.4 312 |1033.08| +1013.2| 1.685| 2.655| 5.7 | 22.1
322 |1027.46 | +1524.1| 1.873| 2.787 | 10.0| 21.6 322 |[1024.64 | +11 69| 1.719| 2.642| 10.1| 223
4 1 102221 | +1544.0| 1.949| 2.789| 13.3| 21.9 4 1 |1018.18 | +1147.1| 1.778| 2.628| 13.9| 225
258890 2002 QHe4 228.9 286748 076/28.6 17 229737 Porthos 2 28.9 15227 0°7/29.8 18
122 |111527 |+ 845.1| 1.711| 2503| 16.2| 21.1 122 |11 729+ 2 87| 2.164| 2.935| 14.0| 20.9
2 1 (111089 |+ 843.9| 1.594| 2.472| 12.9| 20.8 2 1 |11 3.62|+ 2436| 2.075| 2939 | 11.0| 20.7
211 |11 356 |+ 853.6| 1.498| 2.440 8.8| 20.5 211 |1057.98 |+ 3342| 2.009| 2.942| 7.6| 205
221 |1053.68 |+ 910.8| 1.428| 2.408 40| 20.2 221 |1050.85 |+ 437.0| 1.969| 2.946 3.7| 203
3 2 |1042.17 |+ 9305 1.386| 2.376 1.4| 199 3 2 |1042.98 |+ 546.9| 1.959| 2.949| 0.9| 20.1
312 |1030.39 |+ 946.7| 1.371| 2.343 6.7| 20.1 312 |1035.25|+ 657.3| 1.978| 2.952| 4.6| 203
322 [1019.74 |+ 9543 | 1.384| 2.310| 11.8| 20.3 322 |1028.49 |+ 8 21| 2.025| 2.955| 8.4 | 206
4 1 |1011.45|+ 949.8| 1.420| 2.276 | 16.5| 20.5 4 1 |1023.39|+ 856.4| 2.098| 2957 | 11.8| 20.8
23028 1999 XV3 228.9 147209 076/28.2 18 176012 2000 RM 102 228.9193%5 3°0/ 3.9 18
122 |11 529 |+ 732.6]| 2.648| 3.430| 11.4| 19.1 122 |11 6.43]| — 549.1| 3.154| 3.864| 11.2| 20.8
21 |11 170 |+ 8 6.4| 2557 | 3.432 8.8| 18.9 2 1 |11 234|—5496| 3.047| 3.862| 9.3| 20.7
211 |1056.51 |+ 849.6| 2.492| 3.433 58| 18.7 211 |1056.83| — 536.9| 2.963| 3.850| 7.0| 205
221 [1050.12| + 938.7| 2.454 | 3.434 26| 185 221 |1050.26| — 511.5| 2.905| 3.856| 4.7| 20.3
3 2 |1043.14| +1029.2 | 2.446| 3.435 1.1| 184 3 2 |1043.13| — 4351 | 2.877| 3.852 31| 20.2
312 |1036.29 | +1116.6 | 2.468| 3.436 44| 18.6 312 |1036.05| — 351.0| 2.880| 3.848 3.9 203
322 |1030.21 | +1156.8| 2518 | 3.437 75| 188 322 |102959 | — 3 3.0| 2.912| 3.843| 6.1| 20.4
4 1 102546 | +1226.9| 2.595| 3.438| 10.3| 19.0 4 1 |102426| — 2150 2.972| 3.838| 85| 20.6
351564 2005 UJ143 2289 169716 4°5/25.3 18 204857 2007 RM1s6 2 28.9 27055 0°6/29.4 18
122 |1115.43]+1629.1| 1.764| 2571| 152 20.9 122 111088 + 422.7| 1.607| 2.399| 17.1| 21.2
2 1 |1110.48|+1731.7| 1.688| 2576 | 11.8| 20.7 2 1 |11 7.40|+ 436.1| 1.506| 2.382| 13.7| 21.0
211 |11 2.82| +1841.1| 1.636| 2.579 8.0| 205 211 |11 111 |+ 5 6.9| 1.426| 2.366| 9.4| 207
221 [1053.11| +1949.2| 1.609 | 2.582 49| 20.3 221 [105250 |+ 552.1| 1.371| 2.349| 45| 203
3 2 (104239 +2047.1| 1.611| 2.585 52| 20.3 3 2 [104253 |+ 646.1| 1.342| 2.332 1.0| 20.0
312 [1031.96| +2127.4| 1.642| 2.586 8.6| 20.5 312 |103251 |+ 741.0| 1.340| 2.315| 6.3| 203
322 |1023.00 | +2146.6| 1.698| 2587 | 12.3| 20.7 322 |1023.75|+ 829.3| 1.365| 2.208| 11.3| 20.6
4 1 |1016.38| +21443| 1.776 | 2587 | 156| 21.0 4 1 |101733|4+ 9 51| 1.412| 2.280| 159| 20.8
489719 2007 VHos3 228.9 173%6 7°8/20.8 18 67003 1999 XU11s 229.0 195728 3°4/ 3.7 18
122 |1114.74] 427 93| 2.011| 2.821| 135| 21.4 122 |11 847| — 5 7.8| 2.489| 3.214| 135]| 19.4
2 1 |11 9.82|+2848.6| 1.946| 2.824| 10.9| 21.3 2 1 |11 433|— 5123| 2.386| 3.212| 11.2| 19.2
211 |11 2.31|+3025.9| 1.905| 2.827 87| 21.1 211 |105837|— 5 0.8| 2.306| 3.209| 8.4 | 19.0
221 [1052.86| +3151.2| 1.801| 2.829 78| 211 221 |1051.03| — 433.7| 2251 | 3.206| 55| 18.8
3 2 |1042.45|+3255.3| 1.905| 2.830 88| 21.2 3 2 |1042.94| — 353.1| 2.225| 3.203 35| 187
312 |1032.33|+33325| 1.945| 2.831| 11.0| 21.3 312 |1034.92| — 3 3.3| 2.229| 3.199| 4.6| 1838
322 |1023.59|+3341.4| 2.009| 2.831| 13.6| 215 322 |1027.72| — 2 92| 2261 | 3.195| 7.4| 18.9
4 1 |1017.10| +3324.1| 2.094| 2.830| 16.0| 21.6 4 1 1102199| — 116.1] 2.321| 3.190| 10.4| 19.1
7843 1994 YE; 2289 11722 5°9/ 5.1 18 285877 2001 OY1s 2 29.0 149%45 1°2/27.7 18
122 |1111.71] — 854.7| 1.942| 2659 | 17.1| 17.2 122 |111225] + 9424 | 2513| 3.201| 12.0] 21.9
2 1 |11 7.31|— 9325| 1.856| 2.668| 14.4| 17.0 2 1 |11 7.08|-+1018.0| 2.431| 3.303| 9.3| 21.7
211 |11 057 |— 9495 1.790| 2.678| 11.3| 16.8 211 |11 0.07|-+11 1.6| 2.374| 3.315| 6.1| 21.6
221 [1052.07| — 9443 | 1.748| 2.687 82| 16.6 221 |1051.74| +1149.1| 2.346 | 3.325 27| 213
3 2 |104265|— 918.0| 1.731| 2.696 6.1| 16.5 3 2 |1042.79 | +1235.7| 2.348| 3.335 1.7] 213
312 |1033.41|— 834.9| 1.743| 2.705 6.6| 16.6 312 |1034.04| +1316.4| 2.381| 3.345| 49| 215
322 [1025.34| — 741.1| 1.782| 2.713 93| 16.7 322 |1026.26 | +1347.9| 2.444| 3.353| 82| 21.7
4 1 |101926| — 644.0| 1.846| 2.721| 12.3| 16.9 4 1 1102005 +14 7.8] 2532| 3361| 11.0| 21.9
278657 2008 RXs3 2289 23327 273/ 2.217 269376 2009 DPs7 2 29.0 26250 174/27.6 17
122 |11 832| — 039.4| 2.068| 2.828| 149 21.1 122 |11 9.45]| +11140| 2589 | 3.374| 11.5| 20.9
2 1 |11 458|— 037.8| 1.972| 2.825| 12.0| 20.9 2 1 |11 5.08|-+1133.7| 2.482| 3.358| 8.9| 207
211 |1058.72| — 019.9| 1.808| 2.822 86| 20.6 211 |1058.88| +12 0.1 | 2.399| 3.342| 59| 205
221 [1051.22|+ 012.8| 1.849| 2.819 49| 204 221 [1051.27| +1229.9| 2.345| 3.325 27| 20.2
3 2 |104286|+ 057.0| 1.829| 2.815 23] 20.2 3 2 |1042.89|+1258.6| 2.321| 3.308 19| 202
312 103459 |+ 147.2| 1.837| 2.812 48| 20.4 312 |1034.55|+1322.2| 2.327| 3.200| 5.0| 20.3
322 |1027.33 |+ 237.5| 1.873| 2.809 8.6| 20.6 322 |1027.00 | +1337.5| 2.361| 3.273| 8.3| 205
4 1 |1021.82|+ 3226| 1.934| 2.805| 12.1| 20.8 4 1 11020091 | +13422| 2.421| 3.255| 11.3| 20.7
345079 2005 JW146 2289 162746 47°4/23.0 17 316712 1997 SD3 229.0 125723 172/27.9 18
122 |11 6.94]+1953.5]| 2.608| 3.415| 10.8| 21.0 122 |111359] + 939.0| 2.117| 2.901| 13.8| 21.4
2 1 |11 3.10| +2116.4| 2.532| 3.419 8.4| 20.9 2 1 |11 8.41|-+10 2.7| 2.041| 2.916| 10.7| 21.2
211 |1057.50 | +2242.4| 2.483| 3.422 6.0 20.7 211 |11 1.09|-+1035.2| 1.988| 2.930| 7.0| 21.0
221 [1050.59 | +24 49| 2.463| 3.425 45| 20.6 221 [1052.23| +1112.3| 1.964| 2.944| 3.1| 20.8
3 2 [1043.03| +2517.4| 2.472| 3.427 52| 20.7 3 2 |1042.67|+11486| 1.968| 2.957 1.7] 207
312 |1035.61 | +2614.6| 2510 | 3.430 74| 20.8 312 |1033.41|-+1218.9| 2.003| 2969 | 5.4 | 21.0
322 |1029.06 | +26 53.6 | 2.576 | 3.432 9.8| 21.0 322 |1025.34| +1239.8| 2.066| 2.982| 9.1| 21.3
4 1 1102397 | +2713.7] 2.664| 3.434| 12.1| 21.1 4 1 |1019.14| +1248.9| 2.154| 2993 | 12.3| 215




EPHEMERIDES

2 29.0 2 29.0
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
423249 2004 TA1sq ., 2290 108782 172/ 1.218 2981 Chagall 220.0 250%3 0°2/29.2 18
m m m o ’ o m
122 |11 7.99 |+ 1257| 2.052| 2.822| 14.6| 21.7 122 |11 653|+ 5 53| 2674| 3.445| 11.6| 18.1
2 1 |11 424 |+ 147.8| 1.968| 2.830| 11.6| 215 2 1 |11 277|+529.0| 2566| 3.432| 91| 17.9
211 |1058.43 |+ 2259 1.906| 2.837| 8.0| 21.3 211 |1057.32|+ 6 3.5| 2.483| 3.418| 6.2| 17.7
221 |1051.07|+ 317.0| 1.870| 2.845| 41| 21.1 221 | 105058 |+ 646.0| 2.427| 3.405| 29| 175
3 2 |104296 |+ 416.3| 1.862| 2.852 1.3| 209 3 2 |1043.15|+ 7327 | 2401 | 3391 | 0.7| 17.3
312 |1035.04 |+ 517.5| 1.884| 2.859| 47| 21.2 312 |1035.74 |+ 819.1| 2.405| 3.377| 41| 175
322 |1028.18 |+ 6145| 1934| 2.866| 85| 21.4 322 |1029.05|+ 9 0.9| 2.438| 3.363| 7.4| 17.7
4 1 |11023.07|+ 7 24| 2.009| 2.873| 12.0| 21.6 4 1 |1023.69 |+ 9347| 2.498| 3349 | 10.4| 17.9
405353 2003 WY 229.0 94°09 3°2/ 2.618 183412 2002 YFao 220.0 76°40 5°4/ 4.6 18
122 |111151| — 159.9| 1.696| 2.458| 17.5| 21.2 122 [111085| — 723.9| 1.752| 2.488| 18.0| 19.5
21 |11 738|— 2 6.9| 1.619| 2.471| 14.2| 21.0 2 1 |11 6.80| — 7521 | 1.677| 2503 | 15.0| 19.3
211 |11 072 | — 153.8| 1562 | 2.484| 10.3| 20.8 211 |11 032| — 757.8| 1.620| 2519 | 11.5| 19.2
221 |1052.17|— 122.1| 1529 | 2.496| 6.1| 20.6 221 |1052.00| — 740.4| 1587 | 2535| 8.0| 19.0
3 2 |1042.71| — 035.9| 1.524| 2.509 32| 204 3 2 (104281 |— 7 23| 1579| 2551 | 5.6| 18.9
312 |1033.54|+ 018.4| 1.546 | 2521 56| 20.6 312 |1033.90| — 6 8.9 | 1.599| 2567 | 6.4| 19.0
322 |1025.73 |+ 113.4| 1.595| 2533| 96| 209 322 |102631|—5 7.6| 1.646| 2583 | 95| 19.2
4 1 |1020.11 |+ 2 27| 1.668| 2.545| 13.4| 21.1 4 1 [102083| — 4 63| 1.717| 2598| 12.8| 19.4
202453 2005 YEiss 229.0 21°44 5°3/25218 403855 2011 UZ318 220.0 57°44 1°9/27.618
122 |11 7.75| +1421.8| 1.157| 2.001| 19.2| 19.8 122 111137 |+ 916.4| 1.392| 2.207| 18.1| 21.3
2 1 |11 560|+15385| 1.097| 2.005| 14.8| 195 2 1 |11 7.70| + 9559 | 1.331| 2.222| 14.0| 21.1
211 |11 0.12| 417 8.3| 1.057| 2.011 99| 193 211 |11 1.13|-+1049.6| 1.290| 2.239| 9.2| 20.8
221 |1052.05|+1839.6| 1.040| 2.018| 5.8| 19.1 221 |1052.40 | +1150.6 | 1.274| 2.255| 4.1| 20.6
3 2 |1042.75|+1958.9| 1.047| 2.025| 6.3| 19.1 3 2 |1042.73 | +1249.8| 1.284| 2.272| 26| 205
312 |1033.91|+2054.9| 1.078| 2.033| 10.6| 19.4 312 |1033.55|+13386| 1.320| 2289 | 7.4| 208
322 |1027.01 | +2122.2| 1.131| 2.042| 15.3| 19.7 322 |1026.09 | +14 11.3| 1.382| 2.306| 12.0| 21.1
4 1 [1023.04|+2120.3]| 1.203| 2.052| 19.3| 19.9 4 1 |1021.19| +14252| 1.465| 2.323| 16.0| 21.4
354032 2001 RAss 229.0 154752 0°6/28.6 18 103044 1999 XH13 220.0 126°81 3°0/26.6 18
122 |1116.06 |+ 7382| 1.808| 2.592| 15.8| 22.0 122 |111529| +1410.7| 1.842| 2.642| 14.9| 195
2 1 |111081|-+ 7555| 1.727| 2.600| 12.4| 21.8 2 1 |1110.13| +14452| 1.769| 2.653| 11.5| 19.3
211 |11 297 |-+ 8249| 1667 | 2.607| 83| 21.6 211 |11 2.46|+1526.4| 1.719| 2.663| 7.7| 19.1
221 |105320 |+ 9 2.1| 1.634| 2.614| 37| 213 221 |1052.95|+16 8.1| 1.696| 2.674| 4.0| 18.8
3 2 (104247 |4 941.2| 1.630| 2.620 13| 211 3 2 |1042.60| +16435| 1.701| 2.683| 3.6| 18.8
312 |1032.02|+1016.0| 1.655| 2.625| 5.9| 215 312 |1032.61|+17 6.9| 1.736| 2.693| 7.1| 19.1
322 | 102296 | +1041.6| 1.708| 2.630| 10.2| 21.7 322 |1024.04|+17151| 1.797| 2.701| 10.9| 19.3
4 1 [1016.13| +1055.1| 1.784| 2.633| 14.0| 22.0 4 1 |1017.68| +17 7.3| 1.881| 2.710| 142| 195
244046 2001 SU3sq 229.0 194%45 4°4/ 4.9 17 258092 2001 QW15 229.0 102783 2°8/ 2.6 18
122 |11 679 | — 813.3| 2.522| 3.232| 13.7| 205 122 |111423| — 139.1| 2.149| 2.889| 15.0| 21.1
2 1 |11 3.03|— 827.5| 2.421| 3.231| 11.5| 20.4 2 1 |11 881|— 149.3| 2.076| 2.915| 12.1| 20.9
211 |105751 | — 8245| 2341 | 3.230| 89| 20.2 211 |11 1.32| — 1440| 2.024| 2939| 87| 208
221 |1050.66 | — 8 43| 2.286| 3.229| 6.3| 20.0 221 |105236| — 1246| 1.999| 2.963| 5.1| 20.6
3 2 |1043.11|— 728.4| 2260| 3.227| 45| 19.9 3 2 |1042.75| — 054.1| 2.003| 2.987| 28| 205
312 | 103562 | — 640.4| 2262 | 3.226| 5.1| 19.9 312 |1033.47|— 017.2| 2.037| 3.010| 4.7| 206
322 |102892| — 5453 | 2292 | 3.224| 7.4| 20.1 322 |1025.36 |+ 020.9| 2.100| 3.032| 8.0| 20.9
4 1 |1023.66| — 4485| 2349 | 3.223| 10.1| 202 4 1 |1019.09|+ 055.7| 2.180| 3.053| 11.1] 21.1
108747 2001 OBy 229.0 125%6 277/ 2.818 362103 2009 COx 229.0 303°88 0°9/28.4 17
122 |111040| — 250.2| 2.181| 2.923| 14.7| 207 122 |11 6.10|+ 537.0| 1.427| 2.240| 17.9| 21.2
2 1 |11 594 | — 2432| 2.098| 2.937| 11.9| 20.6 2 1 |11 407 |-+ 619.8| 1.327| 2.217| 142| 20.8
211 |1059.48 | — 219.0| 2.037| 2.952| 86| 204 211 |1059.14 | + 724.6| 1.247| 2.194| 9.6| 205
221 |1051.54 | — 139.3| 2.001| 2.965| 52| 20.2 221 |1051.75| + 846.8| 1.190 | 2.172| 43| 20.1
3 2 |104290|— 047.6| 1.995| 2.979 28| 20.1 3 2 |1042.84|+1017.8| 1.160| 2.149 1.8| 19.9
312 |1034.48 |+ 010.5| 2.018| 2.991 46| 202 312 |1033.81 | +1146.2| 1.155| 2.128| 7.4| 20.2
322 (102710 + 1 9.2| 2.069| 3.003| 8.0| 204 322 |1026.07 | +13 15| 1.175| 2.106 | 12.9| 20.4
4 1 |1021.44 |+ 2 3.0| 2.147| 3.015| 11.2| 20.6 4 1 |1020.83|+1356.4| 1.216| 2.085| 17.8| 20.6
341612 2007 UW1s 229.0 166720 2°8/ 3.317 119988 2002 XT¢3 220.0 34%1 2°1/27.518
122 |11 7.12| — 352.6| 2.683| 3.412| 125| 21.4 122 |1111.17|+11 97| 1.538| 2.351| 16.8| 19.2
2 1 |11 3.12|— 351.7| 2585| 3.415| 10.2| 21.2 2 1 |11 7.42|-+11345| 1.466| 2357 | 13.0| 19.0
211 |1057.47| — 336.3| 2510 | 3.418| 7.6| 21.0 211 |11 091|-+12102| 1.416| 2.364| 86| 187
221 |105061|— 3 7.4| 2461 | 3.420| 4.8| 208 221 |1052.32|+1250.6| 1.390| 2371 | 4.0| 185
3 2 |1043.13| — 227.4| 2.442| 3.422 29| 207 3 2 |1042.75|+13286| 1.391| 2379| 28| 18.4
312 |1035.74 | — 1403 | 2.452| 3.424| 41| 208 312 |1033.54|+1357.0| 1.420| 2.387| 7.1| 18.7
322 |1029.12| — 050.6| 2.492| 3.426| 6.8| 21.0 322 |1025.87 | +1411.4| 1.473| 2.395| 11.6| 18.9
41 |102384| — 0 27| 2559| 3.427| 96| 21.1 4 1 |1020.61| +14 97| 1.549| 2.403| 15.4| 192
406481 2007 ULg7 229.0 179738 175/27.6 17 181711 1993 SCo 229.0 10252 075/29.5 18
122 |1113.04|+ 930.2| 2.081| 2.867| 13.9| 23.0 122 |1111.15|+ 341.3| 1.965| 2.740| 15.0| 21.0
2 1 |11 821|-+10 93| 1.993| 2.869| 10.8| 22.8 2 1 |11 6.68|+ 4 93| 1.893| 2.760| 11.8| 20.8
211 |11 1.13|+41059.0| 1.928 | 2.871 71| 225 211 |11 0.03|-+ 451.9| 1.843| 2.779| 8.0| 20.6
221 |1052.34| 411543 | 1.891| 2.871 32| 223 221 |1051.81 |+ 545.1| 1.820| 2.798| 3.7| 20.4
3 2 |1042.69|41249.2| 1.884| 2.871 21| 222 3 2 (104289 |+ 6435| 1.826| 2.816| 0.8| 20.2
312 |1033.21 | +1337.2| 1.906| 2.870| 5.9| 225 312 | 103429 |+ 7404 | 1.861| 2.834| 5.0| 205
322 |1024.85|+1413.7| 1.956| 2.868| 9.7| 227 322 |1026.89 |+ 830.2| 1.924| 2.852| 8.9| 20.8
4 1 |1018.38| +1435.8| 2.031| 2.866| 13.1| 229 41 [1021.40| + 9 89| 2.012| 2869 | 12.3| 21.0
110677 2001 TQi96 229.0 181716 9°4/18.2 18 57582 2001 TPgr 220.0 43714 4°1/ 4.418
122 |1112.22]4+3131.3| 1.940| 2.755| 13.7| 19.3 122 |11 519| — 650.6| 2.004| 2.742| 16.0| 19.0
2 1 |11 814 |-+33286| 1.882| 2.755| 11.5| 19.2 2 1 |11 210| — 6485| 1.927| 2.758| 13.2| 18.8
211 |11 1.36|-+3520.4| 1.848| 2.756| 9.8| 19.1 211 |1057.01| — 625.1| 1.871| 2.775| 9.9| 18.6
221 105252 | +3655.7| 1.840| 2.756| 9.5| 19.1 221 |1050.46| — 541.6| 1.838| 2.792| 6.6| 185
3 2 |1042.65|+38 4.8| 1.858| 2.755| 10.7| 19.1 3 2 |104323| — 441.4| 1.833| 2.810| 42| 183
312 |1033.06 | +3842.1| 1.900| 2.755| 12.7| 19.2 312 |1036.23| — 3305| 1.856| 2.827| 5.2| 18.4
322 |1024.92 | +3847.1| 1.964| 2.754| 15.0| 19.4 322 |1030.29| — 216.2| 1.906| 2.846| 8.2 | 18.6
4 1 [1019.12| +3822.8| 2.047| 2.753| 17.1| 196 41 [102607] —1 51| 1.981| 2.864| 11.3| 189




EPHEMERIDES

2 29.0 2 29.0
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
213105 1999 XOs; 229.0 170709 1°4/27.7 18 119737 2001hYJ23 229.0 34777 0°1/29.118
h m o ’ o m m o ’ o m
122 |111227]+ 915.7| 2.089| 2.875| 13.9| 21.3 122 |11 905| + 5265 1.679| 2.475| 16.3| 204
2 1 |11 759 |+ 954.7| 2.003| 2.879| 10.7| 21.1 2 1 |11 557 |+ 5436| 1.600| 2.479| 12.8| 20.1
211 |11 0.70 | +1044.4| 1.940| 2.883 7.1| 20.9 211 |1059.60 | + 615.8| 1.543| 2.484| 8.6 | 19.9
221 |1052.16 | +1139.8| 1.005| 2.886 32| 20.6 221 |1051.73 |+ 659.1| 1.510| 2.480| 4.0| 19.6
3 2 |1042.80 | +1234.9| 1.900| 2.888 20| 205 3 2 |1042.93 |+ 7476| 1.504| 2.495| 0.9| 19.4
312 |1033.61 | +1323.4| 1.925| 2.889 58| 20.8 312 |1034.38 |+ 834.3| 1.526| 2.501 57| 198
322 |1025.54 | +14 05| 1.977| 2.890 96| 21.0 322 |1027.14 |+ 9129| 1.575| 2506 | 10.2| 20.0
4 1 101934 | +1423.7| 2.054| 2.890| 12.9| 21.2 4 1 |1022.05|+ 939.3| 1.646| 2513| 14.1| 20.3
341762 2007 VS3n1 229.0 187729 6°7/20.5 17 95016 Kimjeongho 229.0 178737 0°6/28.5 18
122 |1110.90| +2931.9| 2582| 3.385| 11.0| 20.9 122 |11 886| + 637.0| 2.171| 2.955| 13.5| 20.9
2 1 |11 6.32|+3046.2| 2513 | 3.385 9.0| 20.8 2 1 |11 489 |-+ 712.7| 2.082| 2.956| 10.5| 20.7
211 |1059.73 | +3156.5| 2.470| 3.384| 7.4| 20.6 211 |1058.89 |+ 8 0.6| 2.016| 2.956| 7.0| 205
221 |1051.68 | +3255.9| 2.454| 3.383 6.7| 20.6 221 |1051.35 |+ 856.6| 1.977| 2.957 31| 20.2
3 2 |1042.93|+3338.1| 2.466 | 3.382 75| 20.6 3 2 |1043.03|+ 9554 | 1.967| 2.957 1.2 20.1
312 |1034.38|+3359.4| 2.505| 3.381 93| 20.8 312 |1034.84| +1050.7| 1.987| 2.956| 5.1| 20.4
322 |1026.88| +3358.6| 2569 | 3.379| 11.3| 20.9 322 |1027.66 | +1137.3| 2.035| 2.956| 8.9 | 20.6
4 1 |1021.09 | +3337.2| 2.654| 3.377| 13.2| 21.0 4 1 |1022.17|+1211.8] 2.108| 2.955| 12.2| 20.8
31154 1997 VJ 229.0 174°19 11°4/16.9 18 142149 2002 RR; 229.0 217°77 0°9/28.2 16
122 |112451]+4032.1| 2.057| 2.835| 14.3| 19.0 122 [1112.88] + 838.9| 2.018| 2.803| 14.3| 21.3
2 1 |1117.75| +4213.3| 2.007| 2.839| 12.7| 189 2 1 |11 826+ 9 13| 1.921| 2.797| 11.2| 21.0
211 |11 7.78| +43409| 1.979| 2.842| 11.6| 189 211 |11 1.29|-+ 9346| 1.848| 2.780| 7.5| 20.8
221 |1055.42 | +44 43.7| 1.977| 2.844| 11.5| 189 221 |105251|+1014.6| 1.801| 2.781 33| 205
3 2 [1042.02| +4513.4| 1.999| 2.846| 12.4| 189 3 2 |1042.74| +1055.8| 1.783| 2.773 1.6| 204
312 [1029.19 | +45 6.7| 2.045| 2.846| 14.0| 19.0 312 |1033.06 | +11325| 1.795| 2.764| 5.7 | 20.6
322 [1018.32| +4426.0| 2.111| 2.846| 15.8| 19.2 322 |1024.48| +1159.8| 1.835| 2.754| 9.8| 20.9
4 1 |1010.35| +4317.0| 2.195| 2.845| 175| 19.3 4 1 |1017.85| +1214.7| 1.899| 2.744| 13.4| 21.1
199295 2006 BQes 229.0 225796 0°7/28.4 17 490400 2009 RA 229.0 151777 4°3/23.7 18
122 |11 883 |+ 726.2| 2.036| 2.825| 14.1| 21.4 122 |1110.75] +1912.9| 2.540| 3.340| 11.3| 22.1
2 1 |11 5.02|+ 754.8| 1.946| 2.823| 11.0| 21.2 2 1 |11 6.06|-+2031.5| 2.468| 3.351 87| 220
211 |1059.05|+ 835.4| 1.879| 2.821 73| 21.0 211 |1059.50 | +2153.1| 2.423| 3.361 6.1 21.8
221 |1051.44 |+ 923.8| 1.838| 2.819 32| 207 221 |1051.57 | +2311.1| 2.406 | 3.370| 4.4| 217
3 2 [104298|+1014.6| 1.827| 2.816 13| 205 3 2 |1043.00 | +2419.0| 2.419| 3.379| 5.0| 21.8
312 (103466 | +11 1.6| 1.844| 2.814| 5.4| 208 312 |1034.61 | +2511.5| 2.463| 3.387| 7.3| 21.9
322 |1027.39|+1139.6| 1.889 | 2.811 94| 21.0 322 |1027.19| +25459| 2533 | 3.304| 98| 221
4 1 1102194 | +12 52| 1.958| 2.809| 12.8| 21.3 4 1 1102136 +26 1.61 2.627| 3.400| 12.2| 223
472947 2015 GVoo 229.0 28777 2°9/26.2 16 58641 1997 WX2o 2 29.0 102755 15°0/ 9.7 18
122 |11 949|415 6.6| 2.248| 3.050| 12.5| 21.7 122 |112867]| +5419.0| 2.033| 2.767| 15.9| 19.0
2 1 |11 5.46|+15395| 2.149| 3.034| 9.7| 215 2 1 |1121.89| +5624.3| 2.026| 2.785| 15.2| 19.0
211 |1059.33| +16 18.1 | 2.074| 3.018 65| 21.3 211 |1110.92|+58 3.7| 2.038| 2.803| 15.0| 19.0
221 |1051.58 | +1657.4| 2.025| 3.002 36| 21.1 221 |1056.89 | +59 6.5| 2.070| 2.820| 15.3| 19.1
3 2 |1042.95|+17 31.7| 2.006 | 2.986 35| 21.0 3 2 [1041.72| +5926.6| 2.121| 2.838| 16.0| 19.2
312 |1034.38| +1756.0| 2.016 | 2.970 65| 21.2 312 |1027.69 | +59 3.8| 2.189| 2.854| 17.0| 19.3
322 |1026.77 | +18 6.8| 2.053| 2.954| 9.9| 21.4 322 [1016.52| +58 3.7 | 2.272| 2.871| 17.9| 19.4
4 1 |1020.88|+18 2.6 | 2.114| 2.938| 13.0| 21.5 4 1 |10 9.19| +5634.1| 2.367| 2.886| 18.8| 19.5
75062 1999 VZ; 229.0 131°87 2°9/ 2.7 18 120671 1996 XTa25 229.0 143°06 6°0/22.3 18
122 |111059] — 2251 | 1.868| 2.623| 16.4| 19.6 122 |1112.60 | +2429.7| 2.329| 3.134| 12.0] 19.8
21 |11 651 | — 2219 1.784| 2.631| 13.3| 19.4 2 1 |11 7.69|+25483| 2.265| 3.145| 95| 19.7
211 |11 0.10| — 159.3| 1.720| 2.639 96| 19.2 211 |11 0.67|+27 59| 2.226| 3.155| 7.2| 19.6
221 [1051.93| — 118.8| 1.681| 2.647 57| 19.0 221 |1052.12| +2815.0| 2.215| 3.165| 6.0| 195
3 2 |104287|— 024.4| 1.669| 2.654 3.0| 188 3 2 |1042.87|+29 86| 2.233| 3.174| 6.7| 19.6
312 |1034.01 |+ 037.4| 1.686| 2.661 52| 19.0 312 |1033.80| +2941.9| 2279 | 3.182| 8.8| 19.7
322 |1026.35|+ 139.7| 1.731| 2.668 9.1| 19.2 322 |1026.07|+29535| 2.351| 3.190| 11.2| 19.9
4 1 |102067|+ 236.1| 1.8011 2.674| 12.7| 195 4 1 |1020.09| +29 442 | 2.445| 3.198| 13.5| 20.0
205900 2002 GBgo 229.0 274°16 075/28.7 17 385935 2006 UBgq 229.0 9%5 4°9/23.717
122 |1110.65|+ 630.9| 1.687| 2.482| 16.3| 21.2 122 |11 9.27] +2151.2| 2.363| 3.172| 11.7] 20.9
2 1 |11 7.16 |+ 655.6| 1.582| 2.462| 12.9| 20.9 2 1 |11 510| +2245.1| 2.287| 3.172| 9.2| 207
211 |11 0.95|+ 736.1| 1.499 | 2.442 87| 20.6 211 |1058.96 | +2339.8| 2.235| 3.172| 6.6| 20.6
221 [1052.49 |+ 828.7| 1.441| 2.422 40| 203 221 [1051.35| +2429.1| 2.211| 3.173| 5.0| 20.4
3 2 (104270 |+ 927.0| 1.411| 2.401 1.3| 200 3 2 |1043.06|+25 6.8| 2.215| 3.173| 55| 205
312 [1032.81|+1022.8| 1.408| 2.380 6.5| 20.3 312 |1034.97 | +25285| 2.248| 3.173| 7.8| 20.6
322 (102411 | +11 9.1 | 1.432| 2.359| 11.4| 205 322 |1027.92| +2532.1| 2.307| 3.173| 10.4| 20.8
4 1 |1017.64 | +1140.6| 1.478| 2.338| 15.7| 20.8 4 1 |102255|+2518.0| 2.380| 3.174| 129]| 21.0
331200 2011 BN 229.0 225764 1°9/27.2 17 89008 2001 TAgo 229.0 188°03 071/29.0 18
122 |11 871|410 2.1| 2.013| 2.811| 139 21.1 122 |1112.63| + 430.0| 2.052| 2.824| 14.6| 20.8
2 1 |11 500|+1049.8| 1.924| 2.807| 10.8| 20.8 2 1 |11 7.98|+5 7.3| 1.958| 2.824| 11.5| 20.6
211 |1059.09 | +1148.7| 1.858| 2.803 71| 20.6 211 |11 1.06 |-+ 559.7| 1.886| 2.823| 7.7| 20.4
221 |1051.48| +1253.7| 1.818| 2.799 33| 20.4 221 105239 |+ 7 32| 1.842| 2.820 36| 20.1
3 2 |1042.99|+1357.8| 1.808| 2.794 25| 20.3 3 2 |104279 |+ 811.9| 1.827| 2.817| 0.9| 19.9
312 |1034.62| +1454.1| 1.826| 2.789 6.2| 20.5 312 |1033.29 |+ 918.8| 1.842| 2.813| 5.3| 202
322 (102731 | +1537.4| 1.872| 2.784| 10.1| 20.7 322 |1024.88| +1017.6| 1.886| 2.809| 9.4| 20.4
4 1 |1021.85|+16 4.7| 1.941| 27791 13.5| 20.9 4 1 |1018.35| 411 3.8| 1.955| 2.803| 13.0| 20.7
49748 1999 VD166 229.0 223733 079/29.7 18 417834 2007 GHs 229.0 93729 673/22.218
122 |1113.45]+ 3 85| 1.718| 2.495| 16.8| 20.0 122 |11 9.10| +2157.9| 1.951| 2.770| 13.5| 20.7
21 |11 919+ 325.1| 1.619| 2.486| 13.4| 19.7 2 1 |11 541 |-+23355| 1.887| 2.778| 10.6 | 20.6
211 |11 221 |+ 359.3| 1.541| 2.476 93| 19.4 211 |1059.38| +2515.1| 1.849| 2.786| 7.8| 20.4
221 |1053.03| + 448.4| 1.488| 2.465 45| 19.1 221 |1051.60 | +26 47.6 | 1.837| 2.794| 6.3| 20.3
3 2 (104258 |+ 546.7| 1.464 | 2.454 1.1| 1838 3 2 |1043.01|+28 3.7| 1.854| 2.802| 7.3| 20.4
312 [1032.15| + 6 46.7| 1.467| 2.442 59| 19.1 312 |1034.68| +2856.9| 1.897| 2.810| 9.8| 20.6
322 (102296 |+ 741.0| 1.498| 2.429| 10.7| 19.4 322 [1027.61| +2924.7| 1.965| 2.817| 12.6| 20.8
4 1 |1016.03 |+ 8238| 1.553| 2.415| 15.0| 19.6 4 1 |102256| +2927.61 2.054| 2.825| 152 21.0




EPHEMERIDES

2 29.0 2 29.0
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
170337 2003hSQ119 229.0 344706 1°1/28.518 341306 2OO7hRQ324 229.0 190755 371/ 3.6 17
m o ’ o m m o ’ o m
122 |111558|+11 83| 1.338| 2.153| 18.7| 19.5 122 |11 6.02] — 4543 | 2.478| 3.209| 13.4| 215
2 1 [1111.48|+1050.1| 1.256| 2.147 | 14.7| 19.2 2 1 |11 248| — 447.6| 2.378| 3.209| 11.0| 21.3
211 |11 4.03|+1040.7| 1.195| 2.142 99| 18.9 211 [1057.19| — 4242 | 2.301| 3.208| 8.2| 21.1
221 |1053.92|+1035.8| 1.156| 2.137 45| 18.6 221 |105058| — 345.0| 2.249| 3.207| 5.2| 20.9
3 2 |1042.42|+1030.0| 1.144| 2.133 1.9| 184 3 2 |1043.28| — 252.8| 2.226| 3.206 3.2| 208
312 [1031.18| +1018.1| 1.157 | 2.130 74| 187 312 |1036.07| — 152.2| 2.233| 3.205| 4.4| 209
322 [1021.74|+ 956.6| 1.195| 2.128| 12.7| 19.0 322 |1029.66| — 0486 | 2.268| 3.204| 7.3| 21.0
4 1 |101523 |+ 924.0| 1.255| 2.126| 17.3| 19.2 4 1 |102467 |+ 012.4] 2.329| 3.202| 10.2| 21.2
133706 2003 UP24 229.0 231%48 3°3/26.0 18 155607 2000 DGss 2 29.0 235%42 0°7/28.5 18
122 |1113.48|+14205| 2.084| 2.881| 135 21.1 122 | 111528 | + 754.1| 1.837| 2.622| 155]| 20.4
2 1 |11 879 | +1512.2| 1.984| 2.867 | 10.5| 20.8 2 1 [111051 |+ 812.3| 1.734| 2.608| 12.3| 20.1
211 |11 1.71|+1612.2| 1.909 | 2.852 71| 20.6 211 |11 3.06 |+ 843.1| 1.653| 2593 | 8.3| 19.8
221 |1052.74| +1714.4| 1.860| 2.836 3.9 204 221 |1053.43 |+ 922.4| 1598 | 2.577 37| 195
3 2 [1042.71| +1811.4| 1.841| 2.820 3.9| 20.3 3 2 [104256| +10 4.6 | 1.571| 2.561 14| 193
312 |1032.70 | +1856.5| 1.852| 2.803 72| 205 312 |1031.66 | +1042.8| 1.574| 2544 | 6.2| 19.6
322 |1023.75|+19253| 1.889| 2.785| 10.9| 20.7 322 |1021.95|+1111.7| 1.604| 2526 | 10.8| 19.8
4 1 |1016.75|+19358| 1.951| 2.766| 14.3| 20.9 4 1 |1014.43|+11276| 1.658| 2507 | 14.9| 20.0
165424 2000 YFso 229.0 86°33 0°4/29.318 303438 2005 AKsq 229.0 22%63 4°0/26.2 16
122 |111335|+ 436.0| 1.608| 2.396| 17.3| 20.4 122 |11 3.83| +1055.6| 0.996| 1.849| 20.8| 19.9
2 1 |11 8.84 |+ 4552 | 1.542| 2.416| 13.5| 20.2 2 1 |11 280 |+12 86| 0.948| 1.862| 16.0| 19.6
211 |11 1.70 | + 530.4| 1.497| 2.436 9.1| 20.0 211 |1058.33 | +1339.3| 0.919| 1.876 | 10.4| 19.3
221 [1052.66 |+ 617.4| 1.477| 2.456 42| 198 221 |1051.29 | +1515.8| 0.911| 1.803| 52| 19.1
3 2 (104277 |+ 7 95| 1.484| 2.475 09| 19.6 3 2 |1043.13| +1643.7| 0.926| 1.911 50| 19.2
312 |[1033.32|+ 759.4| 1.520| 2.494| 58| 20.0 312 |1035.60 | +1750.4| 0.965| 1.930| 9.9| 195
322 (102540 |+ 841.0| 1.582| 2.513| 10.2| 20.3 322 [1030.11| +1829.0| 1.024| 1.951| 149| 19.8
41 /101980 -+ 9 99| 1.668| 2531 | 141| 20.5 4 1 |1027.57|+1838.3| 1.103| 1.973| 19.2| 20.2
153879 2001 XY141 229.0 74°46 5°8/23.618 118595 2000 GZo; 229.0 259%43 3°3/ 3.6 18
122 |1110.44]+1959.0| 1.782| 2.603| 145| 20.5 122 |11 799| — 612.9| 2.285]| 3.011| 14.6| 20.6
2 1 |11 6.61|+2116.2| 1.716| 2.609 | 11.3| 20.4 2 1 |11 441|— 546.2| 2.159| 2.986| 12.1| 20.4
211 |11 0.27 | +2237.1| 1.673| 2.615 8.0| 20.2 211 |1058.75| — 457.8| 2.054| 2.960| 9.1| 20.1
221 |1052.03| +2352.6| 1.656| 2.621 59| 20.1 221 |1051.42| — 3482| 1.975| 2.934| 58| 19.9
3 2 |1042.91|+2453.8| 1.666| 2.627 6.6 20.1 3 2 |1043.06| — 220.4| 1.925| 2.907 33| 19.7
312 |1034.11 | +2533.8| 1.703| 2.633 95| 20.3 312 |103455| — 040.6| 1.905| 2.879| 4.9| 19.7
322 |1026.70 | +2549.8| 1.765| 2.640 | 12.7| 205 322 |102681 |+ 1 3.4| 1.914| 2850 | 8.4 | 19.9
4 1 |1021.47|+2542.3| 1.848| 2.646| 15.6| 20.7 4 1 |1020.63|+ 2436| 1.951| 2.820| 12.0| 20.0
488476 1999 RN239 229.0 239950 2%4/ 2.2 17 237094 2008 TAos 229.0 170°79 2°4/26.9 18
122 |1114.47] — 044.7| 2.372| 3.109| 13.8| 22.4 122 |1113.13] +1032.0| 1.728| 2.528| 15.7| 21.4
2 1 |11 931|— 050.0| 2.250| 3.088| 11.3| 222 2 1 |11 877 | +1126.3| 1.647| 2.532| 12.2| 21.1
211 |11 1.97|— 041.1| 2.150| 3.066 82| 22.0 211 |11 1.79|-+1233.1| 1.589| 2535| 8.1 | 20.9
221 |1052.86|— 019.0| 2.076 | 3.043 48| 217 221 |1052.78 | +1345.8| 1.557| 2.537 3.8| 20.6
3 2 (104268 + 014.1| 2.033| 3.019 24| 215 3 2 |1042.75| +1456.0| 1.553| 2.539 31| 20.6
312 103236 |+ 054.1| 2.020| 2.993 47| 21.6 312 |1032.95|+1555.3| 1.578| 2540 | 7.2| 20.8
322 102284 |+ 1359 2.038| 2.967 84| 218 322 102451 | +1638.0| 1.630| 2.540| 11.4| 21.1
4 1 |101497 |+ 214.8] 2.082| 2.939| 11.9| 22.0 4 1 1101833 | +17 15| 1.704| 2540| 15.1| 21.3
171037 2005 EC73 229.0 65°43 3°0/26.9 18 26107 1991 GZs 229.0 81°29 0°8/29.7 18
122 |1114.09]+13 9.1| 1.494| 2.308| 17.1| 20.0 122 [111071| + 3245 1.775| 2557| 16.1| 186
2 1 |11 9.75|+1339.2| 1.427| 2.318| 13.2| 19.8 2 1 |11 6.62 |+ 341.3| 1.702| 2.572| 12.7| 18.4
211 |11 2.50| +1418.4| 1.381| 2.328 8.8| 195 211 |11 0.17 |-+ 413.9| 1.651| 2587 | 8.7| 18.1
221 |1053.08 | +1459.7| 1.359 | 2.339 43| 193 221 |1051.97 |+ 4587 | 1.625| 2.602| 42| 17.9
3 2 |1042.67|+1535.2| 1.365| 2.350 37| 193 3 2 |1042.97 |+ 550.2| 1.627| 2.618 1.0| 17.7
312 |1032.71 | +1557.9| 1.398| 2.360 7.8| 195 312 |1034.29 |+ 641.5| 1.658| 2.633| 53| 18.0
322 |(1024.44|+16 42| 1.455| 2371 | 12.1| 19.8 322 |1026.92 |+ 7265| 1.715| 2.648| 95| 183
4 1 |1018.74| +1553.0| 1.535| 2.382| 16.0| 20.1 4 1 |1021.62|+ 8 09| 1.797| 2662 | 13.1| 18.6
246941 1999 RF100 229.0 230724 8°3/ 9.318 281986 2011 HKo 229.0 98°49 0°9/28.218
122 |1111.92] —22325]| 3.058| 3.641| 13.7| 20.8 122 |11 884| + 748.0| 2.038]| 2.829| 14.0| 21.0
2 1 |11 6.97| —23442| 2.943| 3.631| 12.4| 20.7 2 1 |11 496| -+ 821.4| 1.958| 2.836| 10.9| 20.8
211 |11 0.21| —2439.0| 2.846| 3.620| 10.9| 205 211 |1058.97 |+ 9 65| 1.901| 2.843| 7.2| 20.6
221 |1052.00| —2513.6| 2.773| 3.609 96| 20.4 221 |1051.41 |-+ 9585 | 1.870| 2.850 32| 204
3 2 |1042.90| —2525.9| 2.724| 3.598 86| 20.3 3 2 |1043.10 | +1051.9| 1.868| 2.857 15| 202
312 |1033.69 | —2516.2| 2.702| 3.587 83| 20.3 312 |1035.01 | +1140.3| 1.895| 2.864| 5.4 | 205
322 [1025.12| —24 47.2| 2.707 | 3.575 9.0| 20.3 322 |1028.00 | +1219.0| 1.950| 2.871 92| 208
4 1 |1017.87| —24 34| 2.737| 3.563| 10.3| 20.4 4 1 1102280 | +1244.8| 2.029| 2.877| 125 21.0
455627 2004 VOu4 229.0 131778 178/27.4 18 377361 2004 RYgs 229.0 225727 176/ 1.9 17
122 |1114.06|+ 936.9| 1.929| 2.718| 14.8| 22.3 122 |11 821 — 1 25| 2598 3.341| 12.6| 22.6
2 1 |11 9.04| +1025.6| 1.857| 2.735| 11.4| 22.1 2 1 |11 417|— 030.5| 2.484| 3.328| 10.1| 22.4
211 |11 1.69 | +11254| 1.808| 2.751 75| 21.9 211 |105835|+ 017.2| 2.393| 3.314| 7.2| 222
221 |1052.63| +1230.3| 1.786| 2.766 34| 217 221 |1051.14 |+ 118.6| 2.330| 3.300 3.9 220
3 2 |1042.79 | +1333.2| 1.793| 2.780 24| 217 3 2 |1043.16 |+ 229.9| 2.296| 3.285 16| 21.8
312 |1033.27 | +1427.2| 1.830| 2.793 6.2| 21.9 312 [1035.15| + 345.7| 2.294| 3.269| 4.1| 21.9
322 |1025.05|+15 7.5| 1.895| 2.806| 10.1| 222 322 [1027.87|+ 5 02| 2.322| 3.252| 7.5| 221
4 1 1101888 | +1531.7| 1.984| 2.817| 13.4| 22.4 4 1 1102198 |+ 6 82| 2377 3.234| 106 223
307268 2002 NQs3 229.0 179733 2°6/26.5 18 166715 2002 TY206 2 29.0 140715 278/26.1 18
122 |1110.59 | +1120.8| 1.978| 2.777| 14.1| 21.3 122 |1111.32] +1552.4| 2.456| 3.251| 11.8] 19.9
2 1 |11 6.49| +1222.0| 1.894| 2.778| 10.9| 21.1 2 1 |11 650|+16249| 2.377| 3.258| 9.1| 19.8
211 |11 0.10| +1334.0| 1.833| 2.779 72| 20.9 211 |1059.80 | +17 1.4| 2.322| 3.264| 6.1| 19.6
221 |1051.96 | +1450.6 | 1.800| 2.779 35| 20.6 221 |1051.73 | +17 36.8| 2.295| 3.271 34| 19.4
3 2 (104294 | +16 4.1| 1.796 | 2.779 32| 20.6 3 2 |1043.04|+18 6.4 | 2.298| 3.276 33| 19.4
312 |1034.07 | +17 6.9| 1.821| 2.778 6.8| 20.8 312 |1034.56| +1826.0| 2.331| 3.282| 6.0| 19.6
322 |1026.36 | +1753.9| 1.873| 2.777| 105| 21.0 322 |1027.09| +1833.1| 2.392| 3.287| 9.0| 19.8
4 1 |102057|+18225| 1.949| 2776 | 13.9| 21.3 4 1 |1021.23|+1826.9| 2.478| 3.293| 11.6| 20.0




EPHEMERIDES

2 29.0 2 29.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
85646 1998 OT14 229.0 146760 078/29.7 18 400551 2008hUR363 229.1 235716 5°1/24.7 18

h m o ’ o m m o ’ o m
122 |1115.71 ]+ 354.9| 1.807| 2579 16.2| 19.2 122 |1113.25] +17 2.1 | 1.661| 2.476| 15.6| 21.4
2 1 (111054 |+ 4 6.4| 1.726| 2590 | 12.8| 19.0 2 1 |11 922|+1813.4| 1.575| 2.467| 12.2| 21.2
211 |11 2.84 |+ 433.0| 1.666| 2.600 8.8 | 18.8 211 |11 2.32|-+1933.3| 1.512| 2.457 8.4| 20.9
221 [1053.22 |+ 511.2| 1.633| 2.610 42| 185 221 |1053.14 | +2052.8| 1.475| 2.447 55| 20.7
3 2 [104267|+ 556.0| 1.628| 2.618 1.0| 183 3 2 |1042.71|+22 1.6| 1.465| 2.436 6.0| 20.7
312 [1032.40| + 6 40.7| 1.652| 2.626 54| 18.6 312 |1032.40| +2251.0| 1.483| 2.425 95| 20.9
322 [1023.49 |+ 719.6| 1.705| 2.633 9.8| 18.9 322 [1023.50| +2316.2| 1.525| 2.414| 13.5| 21.1
4 1 |1016.77 |+ 7484 1.781| 2639 13.6| 19.1 4 1 |1017.04| +2316.4] 1589 | 2.402| 17.1| 21.3
425309 2009 YJ17 229.0 145%16 2°6/ 2.6 17 144271 2004 CYo6 229.1324°%04 1°1/ 1.3 18
122 |11 932| — 134.2| 2.198| 2.947| 14.4| 215 122 |11 329| — 044.7| 2.093| 2.861| 14.4] 19.9
2 1 |11 522|— 1380 2.106| 2.951| 11.7| 21.3 21 |11 075|+ 011.6| 1.994| 2.855| 11.5| 19.7
211 [1059.11| — 126.1| 2.037| 2.955 84| 21.1 211 |1056.25 |+ 128.6| 1.918| 2.849 8.0| 195
221 |1051.49| — 059.9| 1.993| 2.959 50| 20.9 221 |105025|+ 3 26| 1.868| 2.843 41| 192
3 2 [1043.10| — 0223 1.977| 2.962 26| 207 3 2 |1043.43 |+ 447.6| 1.847| 2.837 1.1] 19.0
312 |1034.84|+ 021.8| 1.991| 2.966 46| 20.9 312 |1036.68 |+ 635.2| 1.856| 2.832 47| 19.2
322 |102756 |+ 1 7.3| 2.034| 2.969 80| 21.1 322 |1030.83 |+ 817.2| 1.893| 2.827 87| 19.4
4 1 [1021.96 |+ 149.0| 2.102| 2.972| 11.3| 21.3 4 1 |102659|+ 9465| 1.957| 2.822| 12.2| 19.6
417276 2006 AV 229.0 278°70 2°2/26.9 17 135108 2001 QSi01 229.1 74°%46 0°4/28.7 18
122 |11 7.68|+1021.9| 1.925| 2.729| 142| 20.7 122 |1112.41 ]+ 8423 | 2.215| 2.997| 13.3| 19.1
2 1 |11 435|+11139| 1.836| 2.723| 11.0| 205 2 1 |11 7.48| -+ 841.1| 2.135| 3.007| 10.4| 18.9
211 |1058.75| +1217.8| 1.770| 2.716 73| 20.2 211 |11 052 |-+ 847.9| 2.078| 3.018 6.9| 187
221 |1051.40| +1327.9| 1.730| 2.710 34| 20.0 221 |1052.10 |+ 859.6| 2.049| 3.028 31| 185
3 2 |1043.11| +1436.8| 1.718| 2.704 28| 19.9 3 2 |1043.00 |+ 912.5| 2.049| 3.039 1.0| 183
312 |1034.94|+1537.1| 1.736| 2.698 6.6| 20.2 312 |1034.17 |+ 922.7| 2.079| 3.050 48| 18.6
322 |1027.86|+1623.2| 1.779| 2.691| 10.5| 20.4 322 |1026.43 |+ 927.1| 2.137| 3.060 8.4 | 18.9
4 1 |1022.68|+1651.8| 1.846| 2.685| 14.0| 20.6 4 1 1102044 |+ 923.7| 2.221| 3.071| 115 19.1
161395 2003 UM13; 229.0 218722 279/ 2917 R| 98226 2000 SWi4e 229.1 62°34 1°3/ 1.118
122 |11 925| — 239.0| 2.408| 3.146| 13.6| 20.7 122 |1111.82] + 1575 1.381| 2.174| 19.4| 19.8
2 1 |11 5.07|— 248.8| 2.304| 3.140| 11.1| 205 2 1 |11 8.01|-+ 215.0| 1.322| 2.197| 15.3| 19.6
211 [1058.99| — 243.9| 2.223| 3.135 82| 20.3 211 |11 133| -+ 253.6| 1.282| 2.220| 10.5| 19.3
221 |1051.44| — 225.0| 2.167| 3.129 51| 20.1 221 [1052.56| + 348.9| 1.266| 2.243 52| 19.1
3 2 [1043.11| — 1543 2.140| 3.122 3.0| 19.9 3 2 [1042.90| + 453.4| 1.276 | 2.266 1.4| 189
312 [1034.81| — 115.8| 2.143| 3.116 45| 20.0 312 |1033.76 | + 558.0| 1.313| 2.289 6.0| 19.3
322 |1027.36| — 034.2| 2.175| 3.109 77| 20.2 322 |1026.34 |+ 6546 | 1.375| 2.313| 10.8| 19.6
4 1 |1021.44|+ 0 5.8| 2.233| 3.102| 10.8| 20.4 4 1 |1021.46|+ 7375| 1.460| 2336 | 150| 19.9
176989 2003 AY, 229.0 164°06 5°0/ 5.8 18 194513 2001 XR> 229.1130°31 7°2/ 6.2 18
122 |11 8.67| —1047.6| 2.774| 3.458| 13.1| 205 122 [1119.35| —1253.8| 2.132| 2.801| 17.0| 19.9
2 1 |11 434| —11154| 2.674| 3.462| 11.2| 203 2 1 [1113.06| —1353.4| 2.049| 2.821| 14.6| 19.7
211 [1058.35| —1127.1| 2.596 | 3.465 89| 20.2 211 |11 439| —1432.3| 1.985| 2.840| 11.9| 19.6
221 [1051.10| —1121.9| 2.542| 3.468 6.7| 20.0 221 |1053.93| —1448.1| 1.945| 2.859 92| 19.4
3 2 |1043.20|—11 05| 2516 | 3.471 52| 19.9 3 2 | 104256 | —1440.0| 1.933| 2.876 74| 19.4
312 |1035.37 | —1025.7| 2519 | 3.473 54| 20.0 312 [1031.41| —14 11.1| 1.950| 2.892 76| 19.4
322 [1028.28| — 941.6| 2551 | 3.475 72| 20.1 322 |1021.50 | —1326.9| 1.995| 2.908 95| 195
4 1 |1022.54| — 853.0| 2.610| 3.477 95| 20.2 4 1 |1013.63| —12345| 2.065| 2.922| 12.0| 19.7
15322 1993 QY 229.1 90°64 078/28.118 423830 2006 MN1o 229.1148%36 375/ 3.917 R
122 |1110.72 ]+ 232.8| 2.003| 2.773| 149 18.3 122 |11 851| — 526.1| 2.624| 3.344| 13.0] 215
2 1 |11 6.28|+ 4195| 1.938| 2.805| 11.5| 18.1 2 1 |11 427|—539.4| 2529 | 3.340| 10.8| 21.3
211 |1059.74 |+ 624.4| 1.898| 2.836 76| 17.9 211 |1058.32| — 537.8| 2.456| 3.355 81| 21.1
221 |1051.73 |+ 840.1| 1.886| 2.866 33| 17.7 221 |1051.10| — 521.7| 2.409| 3.360 54| 21.0
3 2 |1043.08|+1056.6| 1.907 | 2.896 15| 17.6 3 2 |1043.25| — 453.0| 2.390| 3.365 3.6 20.9
312 |1034.77 | +13 3.9| 1.959| 2.925 56| 17.9 312 |103550| — 4 15.1| 2.401| 3.370 45| 20.9
322 [1027.66 | +1454.1| 2.041| 2.953 93| 18.2 322 [102855| — 332.4| 2.442| 3.374| 7.0| 21.1
4 1 |1022.40| +1622.8| 2.149| 2.981| 125| 185 4 1 |1023.00| — 2495| 2500 3.378 97| 213
298657 2004 CV13 229.1 307768 178/ 1.4 17 184106 2004 HZ»7 229.1 250775 0°8/29.8 18
122 |1111.02]+ 312.1| 2.085| 2.854| 145| 20.2 122 |11 8.83|+ 228.0| 2.138| 2.907| 14.1] 20.8
2 1 |11 681 |+ 2489 | 1.980| 2.840| 11.6| 20.0 2 1 |11 512|+ 256.8| 2.028| 2.8900| 11.3| 205
211 |11 036 |+ 236.8| 1.807| 2.826 82| 197 211 |1059.25| -+ 341.7| 1.940| 2.873 78| 20.3
221 [1052.15|+ 2349 1.839| 2.813 44| 195 221 |1051.67 |+ 440.0| 1.879| 2.855 3.9 20.0
3 2 (104294 |+ 240.7| 1.811| 2.799 1.8| 192 3 2 |1043.09 |+ 546.9| 1.846| 2.837 09| 197
312 |1033.75|+ 250.6| 1.811| 2.786 49| 19.4 312 |1034.47 |+ 6559 | 1.844| 2.818 49| 20.0
322 |102553 |+ 3 0.7| 1.839| 2.773 8.8| 19.6 322 |1026.73 |+ 8 0.4| 1.869| 2.799 9.0| 20.2
41 |1019.13|+ 3 7.1| 1.893| 2.760| 12.4| 1938 4 1 |1020.71 |+ 8550 1.920| 2.779| 12.7| 20.4
336158 2008 RW,y 229.1 301723 073/28.8 17 60615 2000 EVogs 229.1 153733 178/27.218
122 |111091 |+ 7559| 1.851| 2.645| 15.1| 20.5 122 |1112.18| +1057.0| 2.297| 3.083| 12.8| 19.6
2 1 |11 7.03|+ 758.0| 1.751| 2.629| 11.9| 20.2 2 1 |11 7.30|-+1138.6| 2.216| 3.092 99| 19.4
211 |11 0.67 |+ 811.0| 1.673| 2.614 8.1| 20.0 211 |11 0.42|+1228.5| 2.159| 3.101 65| 19.2
221 [1052.34|+ 831.6| 1.620| 2.600 37| 19.7 221 |1052.07 | +1321.9| 2.130| 3.109 3.0 19.0
3 2 |1042.89 |+ 855.2| 1.595| 2.585 1.1 19.4 3 2 |1043.02| +14 13.0| 2.131| 3.116 23| 19.0
312 |1033.48|+ 916.3| 1.598| 2571 58| 19.7 312 |1034.18| +1456.4| 2.162| 3.123 56| 19.2
322 [1025.19 |+ 930.4| 1.628| 2.556| 10.2| 20.0 322 |1026.38| +1528.3| 2.222| 3.129 90| 19.4
4 1 |101896|+ 934.1| 1.682| 2542 | 14.1| 20.2 4 1 1102028 | +1546.6| 2.307| 3.134| 12.0| 19.6
400290 2007 TTes 229.1 132765 072/28.9 18 206304 2003 HX3 229.1251°84 273/27.217
122 |1112.33]+ 5221 1.932| 2.711| 15.1| 22.2 122 |1112.89| +1048.3| 1.786| 2.585| 15.4| 21.7
2 1 |11 7.74|+ 557.7| 1.854| 2.725| 11.8| 22.0 2 1 |11 8.79| +1130.9| 1.684| 2.568| 12.0| 21.4
211 |11 0.86 |+ 647.4| 1.799 | 2.738 79| 218 211 |11 2.00| +1226.1| 1.604| 2.549 80| 21.1
221 105230 |+ 746.9| 1.771| 2.750 35| 21.6 221 |1053.02 | +1328.2| 1.551| 2.531 3.8| 20.8
3 2 (104293 |+ 849.8| 1.771| 2.762 1.0| 21.4 3 2 [1042.75| +1429.5| 1.525| 2.511 3.0 207
312 |1033.84|+ 949.1| 1.802| 2.773 54| 217 312 |1032.43| +1522.0| 1.528| 2.491 72| 20.9
322 |1025.97 | +1039.3| 1.860| 2.783 94| 22.0 322 [1023.30| +1559.4 | 1.558| 2.470| 11.7| 21.1
4 1 |1020.08|-+1116.3| 1.942| 2.793| 12.9| 222 4 1 |1016.36| +16185| 1.610| 2.449| 157| 21.3




EPHEMERIDES

2 29.1 2 29.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
138585 2000 QG140 229.1150%61 2°0/ 2.818 R | 332389 2OO7hGW52 229.1 79700 6°7/ 7.418
h m o ’ m m o ’ o m
122 |11 562| — 258.1| 2.909| 3.641 11.6 122 |11 5.83| —1435.0| 2.028| 2.718| 17.2| 20.2
2 1 |11 1.85|— 234.6| 2.814| 3.649 9.4 2 1 |11 2.82| —14425| 1.934| 2.722| 14.8| 20.0
211 |1056.61 | — 157.1| 2.743| 3.656 6.8 211 |1057.68| —1423.9| 1.859| 2.725| 12.1| 19.9
221 |105030|— 1 7.4| 2.698| 3.662 4.0 221 |1050.93| —1338.0| 1.806| 2.729| 9.2| 19.7
3 2 |1043.46|— 0 8.6| 2.684| 3.668 2.1 3 2 |1043.32| —1226.1| 1.779| 2.732| 7.0| 19.6
312 |1036.72 |+ 054.9| 2.700| 3.674 3.6 312 |1035.83| —1053.7| 1.779| 2.736| 6.9| 19.6
322 |1030.68 |+ 1585| 2.746 | 3.680 6.3 322 |1029.36|— 9 9.1| 1.806| 2.739| 9.0| 19.7
4 1 |1025.85|+ 257.9| 2.820| 3.685 8.9 4 1 |102467| — 7216| 1.850| 2.743| 11.8| 19.9
21815 Fanyang 229.1 250°33 2°0/ 1. 497648 2006 RG47 229.1 14549 1°1/27.8 17
122 |11 9.14]— 0 19| 1.731| 2505| 16.8 122 |11 7.88| + 9453 | 2.639| 3.424| 11.4] 225
21 |11 578 |+ 011.4| 1.635| 2.497 | 13.6 2 1 |11 3.75|+1016.3| 2553 | 3.429| 8.8| 223
211 |1059.90 | + 044.7| 1.560| 2.490 9.6 211 |1057.95| +1054.9| 2.492| 3.434| 58| 221
221 [1052.02|+ 136.1| 1.509| 2.482 5.2 221 |1050.93 | +1137.5| 2.459| 3.439 26| 21.9
3 2 [1043.01|+ 240.6| 1.485| 2.474 2.0 3 2 [1043.33| +1219.6 | 2.456 | 3.444 16| 21.8
312 |1034.06 |+ 350.8| 1.489| 2.466 5.5 312 [1035.88| +1256.9| 2.484| 3.449| 46| 22.1
322 |1026.28 |+ 458.6| 1.520| 2.458| 10.0 322 |1029.26 | +1326.0| 2.539| 3.453| 7.7| 223
4 1 |102060| -+ 557.11 1.575| 2.449| 14.2 4 1 |1024.03| +13446| 2.621| 3.457| 10.4| 225
271178 2003 SXa7g 229.1 215%27 0°5/28. 40496 1999 RD7¢ 229114776 1°3/ 1.418 R
122 |1110.82 |+ 751.7| 2.678| 3.449| 115 122 |11 769+ 1 1.4 2.144| 2.910| 14.2] 19.8
2 1 |11 6.08|+ 810.1| 2.573| 3.440 9.0 2 1 |11 4.02|+ 127.0| 2.054| 2.913| 11.3| 19.6
211 |1059.56 |+ 836.9| 2.494| 3.431 6.0 211 |1058.36 |+ 2 87| 1.987| 2917| 7.9| 19.4
221 [1051.70 |+ 9 9.3 | 2.442| 3.421 2.7 221 [1051.20| + 3 3.6| 1.946| 2.920| 4.1| 19.1
3 2 [1043.11 |+ 9433 | 2.421| 3.411 1.0 3 2 (104327 + 4 7.0| 1.934| 2.924 13| 189
312 |1034.58| +1014.8| 2.431| 3.400 4.4 312 [1035.48 |+ 512.6| 1.951| 2.927| 45| 19.2
322 |1026.83 | +1040.3| 2.471| 3.389 7.7 322 |1028.66 |+ 614.4| 1.997| 2.929| 83| 19.4
4 1 |1020.50 | +1057.2| 2537 | 3.377| 10.6 4 1 |102352|+ 7 73| 2.068| 2932| 11.7| 19.6
259197 2003 AAzg 2291 34°35 1°5/ 1. 198955 2005 UJ3ss 229112198 1°6/ 1.2 18
122 |11 6.87 |+ 1165]| 1.300| 2.104| 19.8 122 |111361]+ 2 7.3| 1551 | 2.333| 18.1] 21.0
21 |11 437 |+ 136.6| 1.242| 2.122| 15.6 2 1 |11 935| -+ 213.2| 1.474| 2.342| 14.4| 20.8
211 [1059.01 |+ 219.8| 1.202| 2.142| 10.8 211 |11 229| -+ 237.8| 1.417| 2.351| 10.0| 20.6
221 [1051.55|+ 321.7| 1.185| 2.162 5.4 221 |1053.08| + 318.1| 1.384| 2359 | 5.1| 203
3 2 |[1043.17 |+ 4343 1.193| 2.183 1.6 3 2 (104281 |+ 4 86| 1.377| 2.367 1.6 | 20.1
312 |1035.26 |+ 547.5| 1.227| 2.205 6.1 312 |1032.84|+5 1.7| 1.399| 2375| 5.9| 20.4
322 [1029.02 |+ 652.2| 1.286| 2.228 | 11.0 322 |1024.38 |+ 550.0| 1.447| 2.383| 10.6| 20.7
4 1 |102526|+ 742.0] 1.367| 2.251| 15.2 4 1 |101835|+ 627.8| 1.518| 2.390 | 14.8| 20.9
224403 2005 UF305 229.1 159°06 076/28. 106928 2000 YQe2 229.1 16°55 3°5/ 2.518
122 |11 9.15|+ 619.0| 2.332| 3.109| 12.9 122 |1110.99| — 044.1| 1.493| 2.271| 18.8] 19.2
21 |11 496|+ 7 59| 2.245| 3.115| 10.0 2 1 |11 751|— 1 85| 1.410| 2.272| 15.3| 19.0
211 |1058.88 |+ 8 4.8| 2.182| 3.121 6.6 211 |11 1.19| — 113.1| 1.347| 2.274| 11.1| 187
221 [1051.39 |+ 911.6| 2.147| 3.127 2.9 221 |1052.64| — 0585 | 1.307| 2.276| 6.6| 185
3 2 [1043.20| +1020.6 | 2.142| 3.132 1.2 3 2 |104291|— 027.9| 1.293| 2.278 35| 183
312 |1035.16 | +1125.6 | 2.168| 3.136 4.9 312 |1033.37 |+ 0125| 1.305| 2.281 62| 18.4
322 [1028.06 | +1221.5| 2.222 | 3.140 8.4 322 (102530 + 055.2| 1.342| 2.284| 10.7| 18.7
4 1 |102254|+13 4.8| 2.302| 3.143| 115 4 1 |1019.67 |+ 133.2] 1.402| 2287 | 149 19.0
324569 2006 WM s, 229.1 137%3 0°3/29. 422177 2014 RS 229.1155%01 1°6/27.518
122 |1110.00|+ 328.9| 2.110| 2.882| 14.2 122 |1112.72] + 930.0| 2.180| 2.963| 13.4| 22.3
21 |11 5.78|+ 4 9.0| 2.028| 2.8903| 11.2 2 1 |11 7.84|+1016.4| 2.098| 2.973| 10.4| 22.1
211 105949 |+ 5 4.0| 1.969| 2904| 7.5 211 |11 0.86|+1113.0| 2.040| 2.982| 6.8| 21.9
221 |1051.68|+ 6 9.9 1.937| 2915 3.5 221 [1052.31| +1214.7| 2.010 | 2.990 31| 217
3 2 |1043.13|+ 721.0| 1.934| 2924| 0.8 3 2 [1043.01| +1315.3| 2.011| 2.998 21| 21.6
312 |1034.79 |+ 830.4| 1.961| 2.934| 4.9 312 |1033.92| +14 8.6 | 2.041| 3.004| 5.7| 21.9
322 (102751 |+ 9322 2.017| 2.943 8.7 322 |1025.92 | +1450.0| 2.100| 3.010| 9.3| 221
4 1 [1021.99|-+1022.01 2.098| 2.951| 12.0 4 1 |1019.72| +1517.0| 2.184| 3.015| 12.4| 223
499916 2011 GP7g 229.1 315734 2°8/26. 79475 1998 BD17 229.1 14899 1°4/27.3 17
122 |11 5.25] A 1.748 | 2.563| 15.0 122 |11 630+ 917.9| 2.605| 3.3901| 11.4| 20.3
2 1 |11 2.80 | 1.655 | 2.548 | 11.6 2 1 |11 258|-+1010.9| 2519 | 3.397| 8.8| 202
211 |1057.93 | 1.583 | 2.533 7.7 211 |1057.21 | +1113.1| 2.459| 3.402| 5.8| 20.0
221 |1051.13 | 1.538 | 2.518 3.8 221 |1050.61 | +1220.0| 2.426| 3.407 26| 19.8
3 2 |1043.24 | 1.520 | 2.504 3.5 3 2 |1043.42| +1326.3| 2.425| 3.411 19| 19.7
312 |10 35.39 | 1.530 | 2.490 7.5 312 |1036.35| +1426.6 | 2.453| 3.415| 49| 19.9
322 |10 28.66 | 1.565 | 2.476 | 11.7 322 |1030.10 | +1516.8| 2.510| 3.419| 8.0| 20.1
4 1 |1023.97 |+ 1.622 | 2.463| 15.5 4 1 |1025.21|+1554.1| 2593 | 3.423| 10.7| 20.3
136478 2005 GDe3 229.1 221795 0°7/29. 237622 2001 RUn 2201 94%69 6 2/ 8.8 18
122 |1110.95|+ 311.6| 2.063| 2.833| 14.6 122 |11 521]—18 1.1| 2527 3.176 | 15.0| 20.4
2 1 |11 6.78 |+ 335.3| 1.960| 2.824| 11.6 2 1 |11 1.84| —1747.9| 2.435| 3.189| 13.1| 20.2
211 |11 036 |+ 4144 | 1.880| 2.814| 8.0 211 |1056.75| —17 10.4 | 2.362 | 3.202| 10.8| 20.1
221 [1052.18|+ 5 6.0| 1.827| 2.804 3.9 221 |1050.41|—16 83| 2.311| 3.215| 8.4| 19.9
3 2 |1043.00|+ 6 5.0| 1.802| 2.792 0.9 3 2 |1043.47| —14435| 2288 | 3.228| 6.6| 19.8
312 |1033.85|+ 7 5.1| 1.807| 2.781 5.1 312 |1036.70| —13 0.8 | 2.293| 3.241 6.3| 19.8
322 |1025.70| + 8 0.1| 1.840| 2.769 9.2 322 |1030.78| —11 7.6 | 2.327| 3.253| 7.7| 19.9
4 1 |1019.37 |+ 845.0| 1.899| 2.756| 12.9 4 1 |102631|—9115]| 2380| 3265| 9.9| 20.1
325230 2008 GJa3 2291 80712 2°1/27. 369897 2012 TYano 229.1292°54 471/ 4.2 17
122 |111251]+11 75| 1.724| 2527 | 15.7 122 |11 6.72] — 6 86| 2.259| 2.980| 14.6| 21.3
2 1 |11 8.11|+11423| 1.657| 2.543| 12.1 2 1 |11 326 — 619.9| 2.160| 2.986| 12.1| 21.1
211 |11 1.21 | 7.0| 1.612| 2.558 7.9 211 |1057.87| — 613.3| 2.081| 2.983| 92| 20.9
221 |1052.49| +1315.6| 1.593| 2.574 3.7 221 |1050.99| — 549.1| 2.028| 2.980| 6.2| 20.7
3 2 |1042.96|+14 1.0| 1.603| 2.589 2.7 3 2 |104332|—5 9.0| 2.002| 2.977| 42| 206
312 |1033.83|+1436.7| 1.640| 2.604| 6.7 312 |1035.71| — 417.6| 2.004| 2.974| 51| 206
322 [1026.12 | 5| 1.704| 2.619| 10.7 322 |1028.99| — 320.4| 2.034| 2.971 79| 208
4 1 |1020.62] 61 1.790| 2.634| 14.2 4 1 1102384| — 223.4] 2.090| 2968| 11.0| 21.0




EPHEMERIDES

2 29.1
229.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
426471 2013 QAo o 2201 178°70 096/290.6 17 128451 2004 NCos 220.1 140°29 1°3/27.9 18
1 22 11 11-22 N m h m o ’ o m
12 |WB |t ame) i) ) o) #B1 4% |\iem|besey| 2 2 1p) %7
511 |11 021 |4 4586 1900| 2024| 76| 216| 211 |11 300| 1+ : ) ) ' 3
531 105906 | T o300 10a9| 2o | 2| 33| 331 |10s399| 119338 1923| 2858 | 23| 303
3 2 (1043.08|+ 6 88| 1.934| 2925| 08| 21.1|] 3 2 |10 a3e4 | 11056 | 1058| 20%6| 38| 200
+ : : ) ) 284|412 76| 1.928| 2916| 1
312 |10 3424 6469| 1.051| 2924| 47| 214| 312 |1 3 2l %05
3% |103643| T 93508| 1005 | 5034| 86| 51| 35 |I033es| 113422 205e| 5059| 05| 303
- : : : : 23.82 | +13 7.1| 2.026| 2.939| 9
471 1102038|+ 7459 2065| 2923| 1201 21.8| 4 1 |1016.9 ol %03
) ) ) 93| 41319.0| 2115| 2950 | 126 | 207
2 . )
51627;) 20&1 %8438 31 2 229.312 ] 78.391625 2?71/222.0 1819 . 3152725 193? QD7 220.1195°24 0°2/28.8 17
2°1 |11 434|414300| 2264 | 3.148| 93| 197 271 |11 Saa| L2228 33| 3178 55| 309
511 | 105636 | Tis3q0| o003 | 313 | 83| I0f| 311 |Tosese| L 2s22| 33%0| 3ice| ool 301
221 |1051.13|+16385| 2218| 3.195| 3.3| 19.4| 221 18 203 [ L9218 2338| 31| $5| 199
+ : : : : 131 |+ 751.4| 2.186| 3.165
3 2 104334 |+1737.3| 2.238| 3.218| 33| 194| 3 2 |10 2 09| 197
312 |1035.85|+18252| 2289 | 3.240| 6.0| 19.6| 312 |1 3530 | L5225 21ar| 3107| %8l 2006
322 |1029.38 | 4+1859.1| 2366 | 3.263| 9.0| 19.8| 322 18 2833 | T10478 | 5251| 312%| &3] 399
- : : : : 2833 | +1047.5 | 2.231| 3.153| 82
271 102450+ . 204
e L 11028 0l +1917.4 ) 22é416821 3285 1161 201| 4 1 1102270]+11299] 2301 3148 113] 204
8532 2000 OAwy 2291 9.31;325 4.01/2 zé.g 1820 , 741.5321 1999 GRao 220.1 246°97 5°1/23.5 18
60 | — ) ) ) ) ) 1110.06 | +22 4.8 | 2.328| 3.136
271 |11 279 8355| 2.713| 3.518| 106| 206| 2 1 |11 ) 5a| 156
511 (105750 | 2 8323 2| 32| 85| 5| 311 |sods| 153 39| 2355| 3133 e8| 1&%
531 |102035| 2 8288 3221 | 3209| 23| 203| 331 |I02136| Doasae| 2iea| 3ioa| 5| 133
3 2 |104342| — 7200 2526 | 3.494| 41| 201 32 18 250 | 138335 318 | 3i%0| o3| 183
315 10515 2 6580 3228 | 3aee| 48| 21| 35 |0%ads |12 3d| 2153| 31%8| a%| 153
33 |103083| Z 9308| 5245 | 345 | e8| %05| 355 103757 | 158 °55 | 5has| 31ls| 18| 1s6
- : : : : 27.47 | +26 22| 2248| 3.112| 10
41 |1024.16 4315| 2596 | 3.467| 94| 204| 4 1 |1021.8 3 158
) ) ) 86| 425484 | 2325| 3108| 13.3| 188
3 . )
49(15827g 20?? (\;156237 Luss 2 239.213 817031866 2?01/O %.7 1822 , 27(;7243 2002 RD33 220.1 160°57 0°2/28.9 18
60 | — ) ) ) ) ) 111364 | + 6 36.6 | 2.144| 2.918
271 |11 3.30 146.4| 3.138| 3.970| 86| 226 21 |11 ) 109] 319
511 |10s9a0| Z 1300| 300 | 3383| 25| 35| 241 |1 BRI %353 T93%| 2350 | 93| ais
- : : : : 1.42 | + 7203 | 1.993| 2.930
221 |1050.73 1 05| 3013| 3976| 37| 222| 221 |1 131 %%
3% 1102343 | = G38a| 2905 | 3ov0| 30| 33| 3% |10a30i| L8333 Toa9| 2040| 03| 597
315 10533 2 0°5¢6| 5008 | 398 | 32| B3| 35 |0 I5%E| 19| 204e| ool 328
355 |103983| T O0sac| 3055| 3983| 29| 33| 3% |103350| 19483 20%a| 3947| as| an3
: : : 2529 | + 937.1| 2.024| 2.947| 8
41 |1024161+ 1 96| 3.123| 3984| 83| 225| 4 1 |10188 ) S| s
) ) ) 82|+ 9558 2101| 2950| 12.2| 215
278656 2008 RR X N ' '
155 111 B3|+ 2428| 2031 2810 O'61/422'7 Yol 12 1 75—3\/22f a2 e
21 |11 446|+ 4 34| 1946| 2815| 11.4| 208 271 |11 4. 3.8 3355 309 4| %33
211 |1058.71|+ 4384 1.883| 2.819| 7.8| 206| 211 |10 80| — 32| 3342| 305 | 'sa| 319
221 |1051.38|+ 524.3| 1.847| 2.824| 37| 203| 221 |1 2o Z3100| 3070| 3933 | B3| aie
3 2 |104327|4+ 616.3| 1.839| 2.829| 0.8| 20.1 32 18 2556 | — 1100| 2058| 300! 3&| a1e
312 103534 |+ 7 84| 1.859| 2:834| 48| 204| 312 |1 3r0s | 0185| 5000 | 2084| 4ol 1%
312 103834+ 7 8 ) ) ) 03491 |+ 0181 | 2.000| 2.984| 46| 215
277 1105336 | T 8312 | 1080 | 58aal 155] 200| 273 110513 | T s3ee| 5064l 503 | 136| 518
26351 1 N 0 | \ ' ) ' : '
S Uit o +13156 | 1oss| 1| dog] Gre| s B0 Toaas 2o P aar oy
21 |11 40905|-+14458| 1.476| 2374| 12.4| 174| 21 |11 3. Ti8350| 2340 | 3030| 58| 304
211 |1059.32|+1627.5| 1.438| 2.388| 83| 17.2| 211 |10 2| T3 80| 2008 | 302! eS| 203
221 |1051.71|4+18109| 1.425| 2.401| 48| 17.0| 221 |1 ooe | T1E 43| 2005 | 30ea| 53| 203
3 2 |104320| 419447 | 1.439| 2415| 52| 17.0 32 18 2343 | T15904| 2053 | 3033 | 26| 203
312 [1035.06 | +2059.5| 1.480| 2.430| 88| 17.3| 312 |10 3013 | 120433 | 5990| 3086| 68| 04
312 | 1035.06 | 420 50. ) ) ) 36.12 | +2043.3| 2.140| 3.086| 6.8| 204
322 1102840 __2% zltgﬁ %.ggg %.igg %(23; Eg 322 (1029.83| 421291 | 2210| 3.099| 99| 206
oty 00 24 | Les3| 2459 16, : 41 |102520] +21562] 2304 3113 12:6] 208
6117 2012 73&30 Ly gg l XL 20212 0.11/423.0 1622 o 242{0%) Kalti/swles 229.1 144733 173/27.517
271 |11 400|+ 4 52| 1.865| 2736 | 11.7| 21.8] 2 1 |11 30115573 22| 3359 54| 02
511 105699 | T 2103| 190e| 273 | o] 13| 311 |I0s607| T10365| 3363 | 3356 | 29| 303
221 |1051.35|4+ 647.1| 1.753| 2.732| 36| 212| 221 |1 Sone | Tilae3| 33%3| 33351 28| 200
3% 104537 | T 8518 | 1730 | 5730| o6| 310| 322 |10a92s|iose3| 3342| 335 13| 390
312 103530 |+ 954.1| 1.755| 2.727| 54| 21.3] 312 |10 o060 | 113208 5373 | 3338 | 45| 209
312 103530 + ) ) ) 36.60 | +13 5890 | 2371 | 3.335| 49| 202
2% 105336 Tadoas| Téeel| 57511 135 58| 27% 1103238 Tis 30| 5900 | 33401 1001 506
236234 2005 Y. N N ' > ' ) ; ] '
0% 111 11J_(1)§1 b17100 | 1576 5113 6'11/823'6 s | o Pall‘:)Lral%a% 0 2 s hae
21 |11 812 |+41832.7| 1.209| 2.112| 142| 20.2 271 | 11738 | + 54| 3Tes| 30931 119] 299
211 |11 1.88|419555| 1.162| 2.112| 9.8| 20.0 211 |11 Gea | T 9334 2150| 3024 | 5| 197
221 |1053.03|421162| 1.139| 2.112| 65| 198| 221 |1 0| L1833 20e3| 3034 43| 18f
3 2 |104288|422221| 1.140| 2113| 7.1| 1938 32 18 3| T2518| 2008| 30aa| 13| 193
312 [1033.09|+23 3.4| 1.167| 2.113| 11.0| 20.0| 312 |10 323 | L 3%50| 5008| 3082| 44| 102
312 103309 | + ) ) ) ) 3423 | 4+ 3 34| 2.078| 3.052| 44| 195
2% | 105013 | 123538 | 1383 5117| 103| 502| 2°% 105038 Tatal| 5207 3088| 155 199
ool 11020 | Lassl 2 1. : 1 11020181 4+ 24186 2207 3.068| 11.2] 19.9
T2 1t A —10 525 | 1677 [ 5500 6'11/7 o1 %07 | P Th T 2 e o 203 1
21 |11 2.09|—1113.3| 1.793| 2.606| 148| 205| 2 1 |11 4. 115 154| 1o18| 5415 | 94| 208
211 |1057.25| —11 99| 1.727| 2613| 11.7| 203 211 |10 037 | 115328 | Taes| 2415| ‘83| 503
221 | 105076 | —1041.5| 1.684| 2.620| 86| 201| 221 |10 2rar | T13%38 | 1433| 243| %1 %3
- : ) ) ) 1.81 | +15 3.0| 1.433| 2413
3 2 |1043.43 9496 | 1.665| 2.629| 64| 200 3 2 |1 2 39| 590
312 |1036.26 | — 839.9| 1.674| 2.637| 66| 200| 312 18 3083 | T19363| 1438 | 541a| 39| 203
322 (103018 | — 719.9| 1.709| 2.647| 91| 202| 322 |10 res | T16 30| Tooa| 3418 | 125| 503
- ) ) ) ) 27.80 | +18 30.4 | 1.505| 2.415 .
2°1 |10 25.94 558.1| 1.768| 26571 121 2041 271 |1023.02| 41859.3| 1576 | 2.417 %1233 3812




EPHEMERIDES

2 29.1 2 29.1
2020 ‘ Q2000 ‘ 82000 ‘ A ‘ r B ‘ Vv 2020 ‘ Q2000 ‘ 82000 ‘ A ‘ r ‘ B ‘ \4
292494 2006 SMa12 2 29.1 218730 3?2/25.2 18 107577 2001 DSos 229.1 315733 27%6/2 7.218
h m o ’ m m o ’ m
122 |1112.03| +19 7.3| 3.061| 3.849| 98| 215 122 |11 816110248 | 1432| 2253 | 17.4| 197
2 1 |11 6.83|41939.1| 2963 | 3.840| 7.7| 21.3 2 1 |11 565|411 83| 1.343| 2.239| 13.6| 19.4
211 |1059.98 | 420 12.4 | 2.892| 3.829| 53| 21.2 211 |11 019|412 7.1| 1.276| 2226| 9.0| 19.1
221 [1051.91|+42043.0| 2.850| 3.819| 3.4| 21.0 221 |1052.34|+1314.7| 1.232| 2213| 43| 1838
3 2 |1043.23| 421 6.8| 2.839| 3.808| 3.6| 21.0 3 2 |1043.13| +1421.8| 1.215| 2201 | 3.4| 187
312 |1034.63| 421202 | 2.858| 3.796 | 57| 21.1 312 |1033.99| 415185 | 1.223| 2.189| 8.1 | 18.9
322 [1026.80 | +2121.5| 2906| 3.783| 82| 21.3 322 |1026.28 | +1557.4 | 1.255| 2.178| 13.1| 19.1
4 1 (102031421102 2980 | 3.771| 105( 21.4| 4 1 |1021.11|-+1614.7| 1.309| 2.167 | 175| 19.4
459068 2012 BM2g 229.1 20°27 1°4/ 1.018 177889 2005 QZ143 229.1236°18 175/27.218
122 |11 9.22|+ 346.5]| 1.280| 2.089| 19.7| 205 122 |11 454| 4+ 821.5| 2501 | 3.290| 11.8| 20.1
2 1 |11 6.45|4 338.0| 1.211| 2.095| 15.7| 20.3 2 1 |11 139|+ 9282| 2409 | 3.289| 9.1| 19.9
211 |11 0.62 |+ 3484 | 1.160| 2.102| 10.8| 20.0 211 |1056.54 | +1046.2 | 2.343| 3287 | 59| 19.7
221 |1052.44 |+ 4149 | 1.132| 2.110| 54| 19.7 221 |1050.41|+12106| 2.305| 3.285| 27| 19.5
3 2 |1043.10|+ 451.4| 1.129| 2.119| 15| 19.5 3 2 |1043.62| 413353 | 2297 | 3.283| 20| 194
312 |1034.12 |+ 530.2| 1.151| 2.129| 6.4| 19.8 312 103691 | 414539 | 2.319| 3281 | 52| 19.6
322 [1026.84|+ 6 3.6| 1.197| 2.139| 11.6| 20.2 322 103099 |+16 1.3| 2.370| 3.280| 8.4 | 19.8
4 1 [102225|+ 626.2| 1.264| 2.151| 16.1 20.4| 4 1 |1026.45|+1654.1| 2.447| 3.278| 11.2| 20.0
33267 1998 HYo3 229.1 235%3 0°9/28.118 421364 2013 TY128 229.1184°87 274/ 2.3 17
122 |11 8.02|+ 919.7| 2.667| 3.449| 11.3| 187 122 |11 9.73| — 033.4| 2.082| 2.839| 149]| 21.7
2 1 |11 3.95|4 943.7| 2567 | 3.441| 8.8| 185 2 1 |11 574| — 034.7| 1.988| 2.839| 12.0| 215
211 |1058.18 | 410155 | 2.492| 3.433| 58| 183 211 |1059.62| — 020.1| 1.916| 2.839| 86| 21.3
221 [1051.13|+41051.8| 2.445| 3.425| 26| 18.1 221 |1051.87|+ 0 9.0| 1.870| 2.838| 4.9| 21.0
3 2 | 104341411287 | 2428| 3.417| 14| 18.0 3 2 |104327|+ 0492 | 1.851| 2.838| 24| 20.9
312 103576 | +12 1.7| 2441 | 3.408| 46| 18.2 312 |1034.77|+ 1353 | 1.862| 2.837| 4.8| 21.0
322 |1028.88|+1227.4| 2483 | 3.399| 7.7| 184| 322 |102729|+ 221.8| 1.901| 2.836| 85| 21.2
4 1 |102337|+412435| 2551| 3.390| 106( 186| 4 1 |102157 |+ 3 33| 1.965| 2.835| 11.9| 215
323135 2003 BN7s 229.1 76°97 478/25.718 171389 2006 PV1, 229.1 21620 075/29.6 17
122 [1117.26|+1917.7| 1.721| 2.530| 154 19.9 122 |11 7.73|+ 416.4| 2545| 3.313| 122] 211
2 1 |1111.85|41950.5| 1.658| 2.545| 12.0| 19.8 2 1 |11 380|+ 4350| 2446 | 3.309| 9.6| 20.9
211 |11 3.74| 420252 | 1.617| 2.559| 83| 19.6 211 |1058.13|+ 5 4.7| 2.370| 3.304| 6.5| 20.7
221 [1053.68| 420543 | 1.602| 2.573| 52| 19.4| 221 |1051.13 |+ 543.1| 2.322| 3299| 3.1| 204
3 2 |1042.83|+2111.0| 1.615| 2.588| 54| 19.4| 3 2 |104345|+4 626.4| 2.303| 3.294| 0.7| 20.2
312 |1032.49| 421104 | 1.656| 2.602| 84| 19.7 312 103584 |+ 7 99| 2315| 3.288| 4.1| 205
322 [1023.79|+42051.3 | 1.723| 2.616| 11.9| 19.9 322 [1029.02|+ 7493 | 2.355| 3.283| 75| 207
4 1 [1017.52| 420150 1.812| 2630| 15.1| 20.1 4 1 [102362|+ 821.2| 2.422| 3277| 105| 20.9
19365 1997 VL5 229.1 250769 5°2/24.8 18 337711 2001 UR2 229110123 3%°4/ 4.2 17
122 |1114.33|+18 4.4| 1.720| 2.533| 153 18.6 122 |11 7.11| — 618.0| 2555]| 3.275| 13.3| 21.2
2 1 |1110.06|4+19 52| 1.629| 2.519 | 12.0| 184| 2 1 |11 3.20| — 613.8| 2.470| 3.291| 11.0| 21.0
211 |11 2.94|42012.8| 1561 | 2.505| 8.4 | 18.1 211 |1057.64| — 5529 | 2.408| 3.307| 8.3| 20.9
221 |1053.52| 421189 | 1.519| 2.490| 55| 17.9 221 105087 | — 516.4| 2.371| 3.323| 54| 207
3 2 |1042.82|+42213.9| 1.504| 2.475| 6.0| 17.9 3 2 |104353| — 427.0| 2.362| 3.339| 35| 20.6
312 [1032.19|+2249.8| 1517 | 2.459| 94| 18.1 312 103637 | — 329.0| 2.384| 3.354| 44| 207
322 102292423 24| 1555| 2.442| 13.3| 183 322 |1030.04| — 227.8| 2.434| 3369| 6.9| 20.9
4 1 |1016.06 | +2251.4| 1.614| 2426| 169 185| 4 1 [1025.12|— 1284 2512| 3.384| 9.6/ 21.1
200736 2001 VEer 229.1 134725 376/26.2 18 332167 2005 YT2s 229.1161°03 1°6/27.418
122 [111590|+14325| 1.719| 2.523| 157| 204 122 |11 9.15| 4 938.7| 2233| 3.024| 13.0| 215
2 1 [1110.89|+1521.7 | 1.648| 2.534| 12.1| 20.2 2 1 |11 512|+41026.9| 2.149 | 3.028| 10.0| 21.3
211 |11 3.18|41618.7| 1.600| 2.545| 8.1| 20.0 211 |1059.10| 11254 | 2.088| 3.031| 6.6| 21.1
221 |1053.49|+1716.0| 1.578| 2.555| 4.4| 19.8 221 |1051.60 | +1229.0| 2.055| 3.035| 3.0| 20.9
3 2 |1042.87|+18 54| 1585| 2.565| 4.3| 19.8 3 2 |104335|+1331.7| 2.051| 3.038| 22| 20.38
312 |1032.62|+1840.0| 1.620| 2.574| 7.8| 20.1 312 | 103527 | +14275| 2.078| 3.040| 56| 21.1
322 |1023.89|+1856.3| 1.681| 2.582| 11.7| 20.3 322 |1028.17| 415116 | 2.132| 3.043| 9.1| 213
4 1 |1017.52|+41853.6| 1.765| 2590| 15.1 205| 4 1 |1022.74|+1541.4| 2.211| 3.045| 12.2| 215
163086 2002 AS71 229.1 291731 477/25.3 18 274230 2008 KUs3s 229.1168°86 071/29.1 16
122 |11 9.92|+1433.2| 1.457| 2.283| 16.9| 195 122 |11 852| 4 412.7| 2261 | 3.034| 13.4]| 215
2 1 |11 7.01|415423| 1.373| 2.271| 13.2| 19.2 2 1 |11 461|4 457.1| 2.171| 3.038| 10.5| 21.3
211 |11 1.09|417 3.9| 1.310| 2.260| 8.9| 19.0 211 |1058.76 | + 5555 | 2.104| 3.041| 7.0| 21.1
221 [1052.73|41829.0| 1.272| 2.248| 52| 187 221 |1051.45|+4 7 41| 2.064| 3.043| 32| 208
3 2 |1043.01|+41946.4| 1.260| 2.237| 56| 187 3 2 |1043.40|+ 817.4| 2.055| 3.045| 0.8| 20.6
312 |1033.39|420455| 1.274| 2.226| 9.7| 18.9 312 | 103547 |+ 928.7| 2.075| 3.047| 47| 20.9
322 [1025.27|42120.0| 1.311| 2.215| 141 | 19.1 322 |1028.47| 410323 | 2.124| 3.048| 84| 21.1
4 1 [1019.74|+42128.1| 1.369| 2.204| 182 193| 4 1 |1023.08|-+1123.9| 2.199| 3.048| 11.7| 21.3
243442 2009 FSe 229.1 223°%08 2°1/27.2 17 49590 1999 DZ; 229.1196°72 3°0/25.6 18
122 |1112.21|+1048.3| 1.954| 2.749| 14.4| 21.3 122 |11 6.59|+1338.7| 2.288| 3.092| 12.2| 185
2 1 |11 7.93|41131.2| 1.859| 2.740| 11.2| 21.0 2 1 |11 315| 414464 | 2.204| 3.092| 94| 183
211 |11 1.24| 412251 | 1.787| 2.732| 7.4| 20.8 211 |1057.81 | +16 2.2| 2.145| 3.091| 6.3| 18.1
221 |1052.67|+13245| 1.742| 2.722| 35| 20.5 221 |1051.02| 417200 | 2.114| 3.091| 35| 17.9
3 2 |1043.06|+14226| 1.727| 2.712| 27| 204| 3 2 |104350| 418329 | 2.113| 3.090| 3.7| 17.9
312 |1033.53|+1512.1| 1.740| 2.702| 6.6| 20.7 312 |1036.10 | +1934.6 | 2.140| 3.089| 6.5| 18.1
322 102512 | +1548.1| 1.780| 2.691 | 10.6| 20.9 322 |1029.64| 420209 | 2.195| 3.089| 9.7| 183
4 1 (101870 | +16 7.6| 1.844| 2679| 14.2| 21.1 4 1 |1024.76 | +20495| 2.273| 3.088| 12.5| 185
55806 1994 PBog 220.1 35734 1°4/27.718 205945 2002 JH71 229.1 295715 2°0/27.4 17
122 |11 6.41|+ 9 3.3| 2.003| 2.803| 13.9| 187 122 |11 7.70| 4+ 819.4| 1.512| 2.325| 17.0| 20.6
2 1 |11 3.14|4 9425| 1.929| 2.813| 10.7| 185 2 1 |11 524|4 9122 1.413| 2305| 13.3| 20.3
211 |1057.82|+1032.6| 1.878| 2.824| 7.0| 183 211 |1059.94| +1023.6 | 1.336| 2.285| 8.9| 20.0
221 [1051.00|+1128.4| 1.854| 2.834| 3.1| 18.1 221 |1052.27 | +1147.9| 1.283| 2264 | 41| 19.7
3 2 |1043.48|+1223.9| 1.858| 2.846| 19| 18.0 3 2 |1043.17| 413156 | 1.257 | 2244 | 28| 19.5
312 |1036.20 | +1312.8| 1.890| 2.857| 5.6/| 183 312 |1033.99| +1436.0| 1.257| 2224| 7.8| 19.8
322 |1030.00|+1350.4| 1.949| 2.869| 9.3| 18.6 322 |1026.08 | +1540.0| 1.282| 2.204| 12.9| 20.0
4 1 |102556|+14139| 2.033| 2.881| 125 1881 4 1 |102057|-+1621.9| 1.328| 2.185| 17.4| 20.2




EPHEMERIDES

2 29.1 2 29.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
30733 1981 EJ3 229.1 62°75 379/ 2.918 340665 2006hRA 35 229.1 207732 078/28.3 17

h m o ’ o m m o ’ o m
122 |1113.82| — 153.8| 1.714| 2.471| 17.6| 184 122 [11 958+ 9 8.7 2.467| 3.249| 12.1| 207
2 1 |11 9.18| — 2294 | 1.641| 2.489| 14.3| 182 2 1 |11 527 |+ 9255| 2374| 3.247| 9.4| 206
211 |11 2.01|— 247.1| 1589 | 2506| 10.5| 18.0 211 |1059.13 |+ 950.4| 2.305| 3.245| 6.3| 20.4
221 |1052.97 | — 247.4| 1561 | 2524| 65| 17.8 221 |1051.62 | +1019.9| 2.263| 3.243 28| 20.1
3 2 |1043.06| — 232.4| 1.560| 2.542 3.9 17.7 3 2 |1043.41|-+1050.1| 2.251| 3.241 1.3 | 20.0
312 |1033.49|— 2 7.1| 1.587| 2.560 57| 17.8 312 |1035.33| +1116.5| 2270 | 3.238| 4.7| 202
322 |1025.34| — 137.4| 1.641| 2579 94| 181 322 |1028.12| +11358| 2.317| 3.235| 8.1| 20.4
41 /101940 — 1 89| 1.720| 2597 | 13.0| 18.3 4 1 |1022.43|+114561| 2.380| 3.233| 11.1| 20.6
146501 2001 SD4; 229.1 70°16 178/27.918 315616 2008 CP1o» 229.1 207°05 0°7/28.4 17
122 |111750]| +1227.7| 1.718| 2514| 16.0| 19.6 122 [111049| + 648.0| 2.309| 3.086| 13.0| 21.2
2 1 [1112.08|+1225.6| 1.643| 2524 | 12.4| 19.4 2 1 |11 6.19|+ 7281| 2.210| 3.080| 10.2| 21.0
211 |11 396 | +1230.2| 1.590| 2.534| 83| 19.2 211 |1059.87 | + 820.3| 2.134| 3.073| 6.8| 20.8
221 |1053.86| +1236.8| 1.563| 2.543 3.8| 19.0 221 |1052.01 |-+ 920.6| 2.086| 3.066 3.0| 205
3 2 |1042.86 | +1240.3| 1.565| 2.553 23] 18.9 3 2 |1043.32| +1023.7| 2.068| 3.058 1.2 | 20.4
312 |1032.26 | +1236.3| 1.596 | 2.563 65| 19.2 312 |1034.67 | +1123.3| 2.081| 3.0490| 5.1| 20.6
322 |1023.20 | +1222.2| 1.653| 2573 | 10.7| 19.4 322 |1026.94 | +1214.3| 2.122| 3.040| 8.8| 20.8
4 1 |1016.53 | +1157.2| 1.734| 2583 | 143| 19.7 4 1 |1020.82| +1253.0| 2.188| 3.030| 12.0| 21.0
79476 1998 BP 229.1 124°08 172/ 1.318 247817 2003 SFia7 229.1177°79 471/ 4.6 18
122 |11 936|+ 2535 2.445| 3.207| 12.8| 19.6 122 |11 7.80| — 734.8| 2.451| 3.165| 14.0| 204
2 1 |11 506 |+ 255.1| 2.356| 3.213| 10.1| 19.4 2 1 |11 3.96|— 739.2| 2.352| 3.166| 11.7| 20.3
211 |1058.95|+ 3 8.2| 2.289| 3.219 7.0| 193 211 |1058.30| — 725.7| 2.274| 3.167| 9.0| 20.1
221 |1051.51 |+ 330.6| 2.250| 3.224 3.6| 19.0 221 |1051.26| — 654.6| 2.221| 3.168| 6.2| 19.9
3 2 |1043.41 |+ 359.1| 2.241| 3.230 12| 189 3 2 |104350| — 6 8.0| 2.196| 3.168| 4.2| 19.8
312 |1035.46 |+ 429.7| 2.261| 3.236 41| 19.1 312 |1035.81 | — 510.0| 2.200| 3.168| 4.9| 19.8
322 |1028.41 |+ 4583 2.310| 3.241 74| 193 322 |1028.96| — 4 62| 2.233| 3.167| 7.5| 20.0
4 1 |1022.85|+ 521.5| 2.385| 3.246| 10.5| 19.5 4 1 |102358| — 3 24| 2292 3.166| 10.3| 20.2
326390 2001 QZ133 229.1 120%7 2°6/ 3.318 329592 2003 BGy3 2291 28°72 3°8/26.118
122 |11 960| — 5184 | 2.375| 3.099| 14.1| 21.9 122 |11 4.82|+1016.3| 1.127] 1.969| 19.7| 19.9
2 1 |11 521 | — 4388 2203 | 3.121| 11.4| 21.8 2 1 |11 321 |-+11425| 1.082| 1.980| 15.0| 19.7
211 |1059.02 | — 340.1| 2.234| 3.142 83| 21.6 211 |1058.47 | +1325.4| 1.056| 2.011 9.8| 195
221 [1051.52| — 2247 | 2.201| 3.162 50| 21.4 221 |1051.47|+1513.1| 1.054| 2.035| 4.9| 193
3 2 |1043.42|— 057.4| 2.198| 3.182 26| 21.3 3 2 |104352|+1652.0| 1.076| 2.060| 4.7| 19.3
312 |1035.54 |+ 035.4| 2.226| 3.200 42| 214 312 |1036.17 | +18 9.9 | 1.123| 2.085| 9.2| 19.7
322 [1028.62|+ 2 6.7| 2.284| 3.218 74| 217 322 |1030.69 | +19 05| 1.192| 2.112| 13.8| 20.0
4 1 |1023.25|+ 330.6| 2370 3.235| 10.4| 21.9 4 1 |1027.88|+19225| 1.281| 2.140| 17.7| 20.3
78164 2002 NAog 229.1 123%51 1%4/27.6 18 280197 2002 TEa 229.1 157775 0°5/29.7 17
122 |11 893|+ 9429| 2.238| 3.029| 12.9| 19.6 122 |11 7.68| + 319.0| 2.833| 3.591| 11.3| 21.9
2 1 |11 491|-+1020.1| 2.157| 3.036| 10.0| 19.4 2 1 |11 353 |+ 3484| 2741 | 3598| 8.9 | 21.8
211 |1058.94 | +11 6.6 | 2.099 | 3.042 6.6| 19.2 211 |1057.83 |+ 4289 | 2.673| 3.604| 6.0 21.6
221 |1051.53|+1157.9| 2.068| 3.048 3.0 19.0 221 |1051.00 |+ 517.5| 2.634| 3.611 29| 21.4
3 2 |1043.42|+12485| 2.067| 3.054 19| 189 3 2 |1043.61 |+ 610.7| 2.626| 3.616| 0.6| 21.2
312 |1035.50 | +1332.9| 2.095| 3.060 54| 19.2 312 |1036.34 |+ 7 3.8| 2.648| 3.621 37| 215
322 |102858|+14 6.8| 2.151| 3.066 88| 19.4 322 |1029.81 |+ 7529| 2700 | 3.626| 6.8| 21.7
4 1 |1023.30| +1427.8| 2.232| 3.071| 11.9| 19.6 4 1 |102455|+ 834.4| 2.779| 3630| 95| 21.8
210956 2001 UGg, 229.1 148%36 2°8/ 3.6 18 387275 2012 UF1o; 229111385 3°8/ 4.2 17
122 |11 6.40| — 4444 2701 | 3.426| 125| 20.6 122 |11 7.80| — 551.1| 2511| 3.232| 135| 20.9
2 1 |11 264 |— 4351 2.605| 3.432| 10.3| 20.4 2 1 |11 387|— 6 63| 2416| 3.237| 11.2| 20.8
211 |1057.28| — 410.5| 2532 | 3.438 76| 20.2 211 |105820| — 6 5.8| 2.344| 3.242| 85| 20.6
221 |1050.74 | — 331.8| 2.486| 3.443 48| 20.1 221 |1051.21| — 550.0| 2.297| 3.247| 5.7| 20.4
3 2 |1043.61 | — 2415 2.468| 3.448 29| 19.9 3 2 | 104356 | — 520.6| 2.278| 3.252 3.9 203
312 |1036.58| — 144.1| 2.480| 3.453 40| 20.0 312 |1036.02| — 441.2| 2.288| 3.257| 4.7| 20.4
322 |1030.31 | — 044.3| 2522 | 3.457 6.7| 20.2 322 |1029.29 | — 356.5| 2.327| 3.261 72| 205
4 1 |1025.34 |+ 013.0| 2591 | 3.461 94| 20.4 4 1 |1024.01| — 311.4| 2.393| 3.266| 10.0| 20.7
402228 2005 EK 07 229.1 336°79 1°3/28.0 18 496101 2009 UW1og 229.1 22024 4°9/ 5.2 17
122 |11 760|+ 6343 1.527| 2.335| 17.1| 20.6 122 |111098| — 947.9| 2.626| 3.315| 13.7| 22.4
2 1 |11 489 |+ 727.2| 1.445| 2.333| 13.4| 203 2 1 |11 6.43| —10 6.8| 2.510| 3.303| 11.6| 222
211 |1059.49 |+ 838.7| 1.384| 2.330 89| 20.0 211 |11 0.00| —10 8.6 | 2.414| 3.291 92| 22.0
221 |1051.96 | +10 2.8| 1.347| 2.328 39| 19.7 221 105210 | — 952.6| 2.344| 3.278| 6.7| 21.8
3 2 |1043.31|+1130.4| 1.337| 2.326 20| 19.6 3 2 |104335|— 919.4| 2302| 3.264| 5.0| 21.7
312 |1034.82 | +1251.3| 1.355| 2.325 7.0| 19.9 312 | 103454 | — 8322 | 2290 | 3.240| 5.4 | 21.7
322 |1027.69 | +1357.0| 1.397 | 2.323| 11.7| 20.2 322 |1026.47| — 735.8| 2.307| 3.234| 7.7| 21.8
4 1 |1022.88| +14427| 1.462| 2.322| 159| 20.4 4 1 |1019.83| — 6356| 2351 | 3217 | 10.4| 22.0
292143 2006 RDg7 229.1 211714 0°8/ 1.117 472996 2015 HHo24 229.1241°83 0°2/29.3 17
122 |11 652|+ 213.6| 2.768| 3526 | 11.5| 222 122 |11 591 |+ 4235 2.448| 3.223| 12.4| 213
2 1 |11 2.75|+ 238.7| 2.665| 3.520 92| 22.0 2 1 |11 249|+ 4554 2.353| 3.220| 9.7| 21.1
211 |1057.38 |+ 315.7| 2586 | 3.515 6.3| 21.8 211 |1057.32 |+ 539.6| 2.281| 3.217| 6.6| 20.9
221 |1050.81 |+ 4 25| 2534| 3.509 32| 21.6 221 |1050.83 |+ 633.0| 2.236| 3.214| 3.1| 207
3 2 |1043.60 |+ 455.3| 2512 | 3.502 09| 21.4 3 2 |1043.65|+ 731.1| 2.220| 3.211 0.7| 205
312 |1036.44 |+ 549.6| 2521 | 3.496 3.8| 21.6 312 |1036.56 | + 8285 | 2.235| 3.208| 4.3| 20.8
322 [1029.99 |+ 641.0| 2.560| 3.489 69| 21.8 322 |1030.28 |+ 920.3| 2.278| 3.204| 7.8| 21.0
4 1 |1024.81 |+ 7257 | 2.625| 3.481 98| 21.9 4 1 |1025.43| 410 26| 2.346| 3.201| 10.8| 21.2
332096 2005 UQ149 229.1 297710 5°9/ 5.2 17 250184 2002 TEago 229.1 74756 072/28.918
122 |11 672 — 9 3.0| 1.814| 2546 | 17.6| 20.8 122 |1116.45| + 619.4| 1.722| 2504| 165| 20.6
2 1 |11 394|— 9242 1.709| 2532| 15.0| 20.6 2 1 |1110.95|+ 638.3| 1.667| 2539 | 12.8| 20.4
211 |1058.77|— 922.0| 1.624| 2518 | 11.8| 20.4 211 |11 3.00|+ 710.2| 1.635| 2573 | 85| 202
221 |1051.65| — 854.5| 1.560| 2.505 85| 20.1 221 |1053.36 |+ 750.3| 1.628| 2.607 3.8| 20.0
3 2 |104337|— 8 3.0| 1.522| 2.492 6.1| 20.0 3 2 |1043.10 |+ 832.5| 1.651| 2.641 1.0| 19.8
312 |1035.05| — 6523 | 1.511| 2.479 6.7| 20.0 312 |1033.42|+ 9105| 1.702| 2.674| 55| 20.2
322 |1027.77| — 530.4| 1.526| 2.466 9.8| 20.1 322 |1025.30 |+ 939.7| 1.780| 2.706| 9.6 | 205
4 1 |102245| — 4 63| 1.565| 2.453| 13.4| 20.3 4 1 |1019.42 |+ 957.2| 1.883| 2.738| 13.1| 20.8




EPHEMERIDES

2 29.1 2 29.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
499441 2010 DM37 229.1 84°69 073/28.817 209981 2006 TM121 220.1 249°72 2°3/ 2.8 17
h m o ’ o m m o ’ o m
122 |11 6.27|+ 417.9| 2.111| 2.894| 13.9| 21.3 122 |11 5.18| — 240.4| 2.486| 3.230| 13.0| 21.6
2 1 |11 298|+ 511.9( 2.030| 2.903| 10.8| =21.1 2 1 |11 1.93| — 2223| 2.386| 3.227| 10.6| 21.4
211 |1057.73 |+ 620.9| 1.973| 2912| 7.2| 20.9 211 |1056.96| — 1482 | 2.308| 3.224| 7.7| 21.2
221 |1051.03|+ 740.3| 1.942| 2921 33| 207 221 | 105069 | — 059.7| 2256 | 3.221| 4.6| 21.0
3 2 |1043.62|+ 9 3.8| 1.940| 2.931 09| 205 3 2 |1043.75|— 0 0.1| 2.233| 3.218| 23| 20.8
312 |1036.38| +1023.8| 1.968| 2.940| 5.0| 20.8 312 |1036.87|+ 1 55| 2.240| 3.215| 4.1| 21.0
322 |1030.15| +1134.3| 2.024| 2949 | 8.7| 21.1 322 |1030.76 | + 211.5| 2.276| 3.212| 7.2| 21.1
4 1 |1025.56 | +1230.8| 2.106| 2.958| 12.0| 21.3 4 1 |1026.05|+ 312.8| 2.338| 3.209| 10.3| 21.3
41221 1999 XQ13 229.1 19457 3°7/ 4.8 18 380339 2002 PTao1 220.1160%9 3°9/ 4.7 18
122 |11 7.90| — 8175| 2.786| 3.487| 12.7| 19.8 122 |11 7.78| — 7385 2589 | 3.299| 13.4| 21.3
2 1 |11 3.84|— 811.3| 2.678| 3.484| 10.7| 19.6 2 1 |11 3.83| — 740.7| 2.492| 3.303| 11.2| 21.2
211 |1058.14 | — 748.2| 2592 | 3.481 82| 19.4 211 |1058.17| — 725.8| 2.416| 3.308| 8.6| 21.0
221 |1051.19| — 7 86| 2532| 3.477| 57| 193 221 |1051.23| — 6542 | 2.365| 3.312| 5.9| 208
3 2 |104358|— 614.6| 2501 | 3.472 3.9 19.2 3 2 |1043.63| — 6 8.0| 2.343| 3.315| 4.0| 207
312 |1036.01 | — 510.1| 2.500| 3.467| 45| 19.2 312 |1036.12| — 511.3| 2.351| 3.318| 4.7| 208
322 [1029.15| — 4 0.2| 2529 | 3.461 6.8 193 322 |1029.41|— 4 93| 2.388| 3.321| 7.1| 209
4 1 |102359| — 250.4| 2585| 3.455| 95| 195 4 1 102409 — 3 73| 2.451| 3324| 98] 211
222788 2002 CS197 229.1 81°12 0°1/29.0 18 506314 2017 OS> 229.1189°83 3°1/ 3.117
122 |111229| 4+ 5594 | 1.895| 2.677| 152| 21.2 122 |1111.42| — 257.9| 2.407| 3.139| 13.8| 215
21 |11 7.70 |+ 620.9| 1.828| 2.700| 11.8| 21.0 2 1 |11 6.81| — 313.2| 2.306| 3.138| 11.3| 21.3
211 |11 086 |+ 654.9| 1.784| 2.723| 7.9| 20.8 211 |11 0.26| — 314.1| 2.228| 3.136| 8.3| 21.1
221 | 105243 |+ 7375| 1.766 | 2.745 36| 206 221 |105222|— 3 1.0| 2.175| 3.135| 5.2| 20.9
3 2 |1043.32|+ 8229 1.777| 2.767| 0.9| 204 3 2 |1043.40| — 236.0| 2.152| 3.132| 3.2| 208
312 |103458|+ 9 51| 1.817| 2.789| 5.2| 208 312 |1034.63| — 2 26| 2.158| 3.130| 4.6| 208
322 |1027.12 |4 939.4| 1.884| 2.811 9.1| 21.0 322 |1026.75| — 1255 | 2.194| 3.127| 7.7| 21.0
4 1 |1021.65|-+10 24| 1.976| 2.832| 125| 21.3 4 1 |1020.43| — 0493| 2256 3.123| 10.7| 21.2
19775 Medmondson 220.1 141°12 0°4/29.5 18 433524 2013 WP 2201 82°17 2°9/26.118
122 |1111.37|+ 3254 1.701| 2.484| 16.7| 19.8 122 |11 951|414 56| 2.144| 2.946| 13.0| 21.8
2 1 |11 7.47|+ 3586| 1.620| 2.491| 13.1| 19.6 2 1 |11 543|-+14558| 2.075| 2.961| 10.0| 21.6
211 |11 1.02 |-+ 450.0| 1.560| 2.497| 8.9| 19.4 211 |1059.32| +1552.4| 2.030| 2.975| 6.6| 21.4
221 |1052.63 |4+ 555.2| 1.525| 2504 | 4.2| 19.1 221 |1051.76 | +1649.5| 2.012| 2.989 | 3.6| 21.2
3 2 |104326|+ 7 7.4| 1519| 2509| 0.9| 1838 3 2 |1043.54|+1740.8| 2.024| 3.003| 35| 21.3
312 |1034.11 |+ 818.2| 1.540| 2515| 5.7| 19.2 312 |1035.59 | +1820.8| 2.064| 3.017| 6.4| 215
322 |1026.28 |+ 920.2| 1.589| 2.520| 10.2| 195 322 |1028.74| +1846.1| 2.131| 3.031| 9.7| 217
4 1 |1020.63|-+10 82| 1.662| 2.524| 142| 19.7 4 1 |1023.65| +1855.4| 2.223| 3.045| 125| 21.9
114524 2003 BT 1> 229.1 36°01 1°3/27.818 274945 2009 SJ261 220.1115%9 0°9/ 1.1 18
122 |11 541|+ 5 87| 1.584| 2389 | 16.7| 19.5 122 |11 933| 4+ 135.3| 2.191| 2.954| 14.0| 22.0
2 1 |11 3.01|-+ 627.8| 1509 | 2.395| 13.0| 19.3 21 |11 522|+2 91| 2.112| 2.970| 11.1| 21.8
211 |1058.12|+ 8 7.4| 1.455| 2.402| 8.6| 19.0 211 |1059.17 |+ 2581 | 2.055| 2.986| 7.6| 21.6
221 |1051.32| 410 0.4| 1.427| 2.408 3.8| 187 221 |1051.70 | + 359.0| 2.026| 3.001 38| 21.4
3 2 |1043.57 | 41156.4| 1.427| 2.415 2.1| 18.6 3 2 |104356 |+ 5 66| 2.025| 3.015 10| 212
312 |1036.03| +1343.9| 1.454| 2.423| 6.8| 18.9 312 |1035.64 |+ 6145| 2.055| 3.030| 4.4| 215
322 |1029.80 | +1513.9| 1.508 | 2.431| 11.3| 19.2 322 |1028.73 |+ 717.1| 2.113| 3.043| 8.1 | 21.7
4 1 |1025.70 | +1621.0| 1.585| 2.439| 152| 19.5 4 1 |1023.49|+ 8 96| 2.198| 3.057 | 11.3| 21.9
255664 2006 QZ3» 229.1 246°18 1°7/ 1.4 16 522736 2016 LBes 220.1284°88 3°8/ 4.0 17
122 |111437| 4+ 2508 1.922| 2.688| 156| 21.1 122 |11 690| — 523.6| 2357 | 3.087| 14.0| 21.3
2 1 |11 975|-+ 239.0| 1.815| 2.675| 12.6| 20.9 2 1 |11 3.43| — 536.2| 2.251| 3.078| 11.7| 21.1
211 |11 2.61 |4 240.9| 1.731| 2.661 89| 206 211 |1058.08| — 532.3| 2.166| 3.069| 8.9| 20.9
221 |1053.43 |+ 254.8| 1.672| 2.646| 4.7| 203 221 |1051.26 | — 511.8| 2.106| 3.060| 5.9| 20.7
3 2 |1043.06 |+ 317.6| 1.642| 2.631 1.7 201 3 2 |1043.64| — 436.7| 2.074| 3.050| 3.9| 20.6
312 | 103266 | + 344.4| 1641 | 2.616| 53| 20.3 312 |1036.03| — 350.9| 2.071| 3.041| 4.9| 206
322 |102334 |+ 4102| 1667 | 2.600| 9.7| 205 322 |1029.23| — 259.5| 2.096| 3.032| 7.7| 208
41 |1016.06| + 430.2| 1.719| 2.584| 13.6| 207 4 1 |1023.93| — 2 80| 2.147| 3.023| 10.8| 20.9
50828 2000 FR37 229.1 1°49 0°7/28.6 18 268498 2005 YC72 229.1 76°84 0°6/29.6 18
122 |11 421|+ 433.3| 1.384| 2.198| 18.2| 18.6 122 |111067| + 437.6| 1.880| 2.662| 15.4| 21.3
2 1 |11 2.48|+ 526.7| 1.306| 2.197| 14.3| 18.3 2 1 |11 6.65|+ 447.2| 1.799| 2.669 | 12.1| 21.1
211 |1057.99 |+ 642.6| 1.249| 2.196| 9.6| 18.0 211 |11 034|-+ 5105| 1.740| 2.677| 8.2| 20.9
221 |1051.35| 4+ 814.9| 1.215| 2.196 | 4.3| 17.7 221 105230 |+ 544.3| 1.706| 2.684| 3.9| 20.7
3 2 |104356 |+ 953.8| 1.207| 2.197 15| 175 3 2 |1043.42|+ 6239 1.701| 2.692| 0.8| 20.4
312 | 103597 | +11275| 1.225| 2199 | 6.9| 17.9 312 |1034.77 |+ 7 32| 1.724| 2699 | 5.1 | 20.8
322 |1029.82 | +1246.2| 1.268| 2.201| 12.0| 18.2 322 |1027.32 |+ 737.0| 1.775| 2707 | 9.2| 21.0
4 1 |1026.04|+1343.4| 1.332| 2.205| 16.3| 18.4 4 1 |1021.82|4+ 8 13| 1.850| 2.714| 12.9| 21.3
419027 2009 QP47 2291 77°33 3°7/26.118 334820 2003 SK3os 229.1223%3 5°5/ 7.7 17
122 |111545|+1631.6| 1.842| 2.647| 14.8| 20.6 122 |11 7.36| —16 13.2| 2.870| 3.517| 13.4| 22.3
2 1 |1110.22|+17 8.8| 1.783| 2.669| 11.4| 20.4 2 1 |11 350| —16 2.8| 2.749| 3.505| 11.7| 22.1
211 |11 256 | +1750.1| 1.748| 2.692| 7.6| 20.2 211 |1057.98| —1531.5| 2.647| 3.492| 9.6| 22.0
221 |1053.21 | 4+1828.8| 1.739| 2.714| 4.4| 20.1 221 |1051.18| —1438.2| 2570 | 3.479| 75| 21.8
3 2 |1043.18| +1858.3| 1.759| 2.736| 4.3| 20.1 3 2 |1043.67| —1324.1| 2520 | 3.465| 5.8| 21.7
312 |1033.65|+1913.7| 1.807| 2.758| 7.4| 203 312 |1036.14| —1153.0| 2.500| 3.450| 5.7| 21.6
322 | 102559 | +1912.9| 1.881| 2.780| 10.8| 20.6 322 |1029.28| —1010.5| 2.510| 3.434| 7.3| 21.7
41 [1019.72| +1856.0| 1.979| 2.801| 13.9| 20.8 4 1 |1023.71| — 8236| 2548| 3.418| 96| 21.8
306705 2000 WK3 229.1 179737 7°0/ 5.7 18 328607 2009 SN1gs 2 29.1 289738 076/29.6 18
122 |1118.78| —1150.7| 2.243| 2915| 16.2| 21.0 122 [111299| + 549.9| 1.803| 2587 | 15.8| 20.7
2 1 |1112.81|—1255.3| 2.141| 2.917| 14.0| 20.8 2 1 |11 871 |-+ 5424| 1.710| 2.582| 12.5| 205
211 |11 4.46 | —1342.1| 2.060| 2.919| 11.4| 20.6 211 |11 1.89| -+ 547.0| 1.640| 2577| 8.6| 202
221 |1054.22| —14 8.2| 2.003| 2.919| 8.8| 20.4 221 |1053.09|+6 1.1| 1.595| 2573 | 41| 19.9
3 2 |1042.91|—14122| 1.974| 2919| 7.2| 203 3 2 |1043.23 |+ 6206| 1.578| 2.568| 0.9| 19.7
312 |1031.60 | —1356.0 | 1.975| 2918 | 7.5| 20.3 312 |1033.50| + 640.4| 1589 | 2564 | 5.5| 20.0
322 |1021.31| —1324.0| 2.003| 2.916| 95| 205 322 |1025.00 |+ 655.7| 1.627| 2559 | 9.9| 20.2
4 1 |1012.93| —1242.6| 2.058| 2.913| 12.1| 20.6 4 1 |101862|+ 7 29| 1.680| 2555| 13.8| 20.5




EPHEMERIDES

2 29.1 2 29.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r B ‘ | 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
211853 2004 FV143 220.1252°19 2°3/ 3.018 438675 2008 GSa3 2201 7124 0%6/29.9 17
h m o ’ o m m o ’ o m
122 |11 537 |— 319.3| 2.667| 3.403| 12.4| 205 122 |11 454 |+ 214.8| 2571 | 3.337| 12.1| 215
2 1 |11 2.02|— 2585 | 2554 | 3.3900| 10.2| 20.3 2 1 |11 1.34|-+ 2509| 2.479| 3.340| 9.6| 21.3
211 |1057.02| — 221.9| 2.464| 3377| 7.4| 20.1 211 | 105652 | + 3403 | 2411 | 3.343| 65| 21.1
221 |1050.75| — 130.9| 2.401| 3.364| 45| 19.9 221 |105050 |+ 439.9| 2370 | 3.346| 3.2| 20.9
3 2 |1043.78| — 028.4| 2.366 | 3.351 23| 1938 3 2 |1043.88|+ 545.3| 2.359| 3.340| 0.7| 207
312 |1036.80 | + 040.9| 2.362| 3.337 39| 1938 312 |1037.37 |+ 651.3| 2.378| 3.352| 3.9| 21.0
322 |1030.51 |+ 151.4| 2387 | 3.323| 7.0| 20.0 322 |1031.62 |+ 752.9| 2.426| 3.355| 7.2| 21.2
4 1 |102551 |+ 258.0| 2.439| 3.300| 10.0| 20.2 4 1 |1027.20| + 845.7| 2500 3.359| 10.1| 21.4
191920 2005 SVa 229.1 214752 0°9/29.8 18 70111 1999 LM7 220.1194°89 1°7/27.218
122 |111484|+ 3350 1.789| 2562 | 16.3| 21.6 122 |1112.02|+ 938.7| 2363 | 3.144| 12.6| 20.9
2 1 |111027 |-+ 3469| 1.690| 2.555| 13.0| 21.3 2 1 |11 7.37|+10356| 2.267| 3.141| 9.8| 207
211 |11 3.04 |+ 4148 1.613| 2547| 9.0| 21.1 211 |11 0.69 | +1143.1| 2.196| 3.137| 6.5| 205
221 | 105368 |+ 456.1| 1561 | 2.538| 4.4| 208 221 |1052.47 | +1256.3| 2.153| 3.133| 3.0| 203
3 2 |1043.10 |+ 545.6| 1.538| 2.528 1.0| 205 3 2 |1043.43|+14 89| 2141 | 3.127| 23| 20.2
312 |103255|+ 636.5| 1.543| 2518| 5.7| 208 312 |1034.44 | +1514.3| 2.160| 3.120| 5.6| 20.4
322 |102322 |+ 7222| 1576 | 2506 | 10.3| 21.0 322 |1026.38 | +16 7 2207 | 3.112| 91| 20.6
4 1 |1016.08| + 757.4| 1.633| 2.494| 14.4| 213 4 1 [1019.95| +1645.9| 2.280| 3.104| 12.2| 20.8
209494 2004 JLg 229.1 249739 172/27.517 472181 2014 DCio3 229.1270°58 372/ 2.9 16
122 |11 6.02|+ 8453| 2.733| 3516| 11.0| 21.1 122 [111397| — 155.8| 2671| 3.395| 12.7| 215
2 1 |11 250 |+ 936.2| 2.626| 3502| 8.6| 20.9 2 1 |11 874|— 2357| 2550| 3.376| 10.5| 21.3
211 |1057.33| +1037.1| 2.545| 3.487| 5.7| 207 211 |11 159|— 3 52| 2452| 3.357| 7.8| 21.1
221 |1050.89 | +1144.0| 2.492| 3.472 26| 205 221 |1052.91|— 3239| 2.381| 3.338| 5.0| 20.9
3 2 |1043.76 | +1251.8| 2.470 | 3.457 1.7 204 3 2 |1043.32| — 3325| 2.340| 3.319| 3.3| 208
312 |1036.64 | +1355.3 | 2.478| 3.441 48| 20.6 312 |1033.65| — 332.9| 2.331| 3.209| 4.6| 208
322 |1030.20 | +14 50.0 | 2.515| 3.425| 7.9| 207 322 |1024.69| — 327.9| 2351 | 3.279| 75| 21.0
4 1 |1025.05|+15325| 2577 3.400| 10.71 20.9 4 1 |1017.17| — 3209| 2.398| 3.259| 10.4| 21.1
265752 2005 V47 229.1 351°71 6°1/24.518 119471 2001 UZ13 220.1168%29 6°0/22.5 18
122 |11 7.77|+1847.0| 1.366| 2.206| 17.0| 19.4 122 |111233|+23152| 2211 | 3.018| 12.5| 20.2
2 1 |11 548 |-+1947.1| 1.295| 2.199| 13.3| 19.1 2 1 |11 7.80|+2437.1| 2.139| 3.022| 9.9| 20.0
211 |11 0.13|-+2053.2| 1.244| 2193| 9.4 | 189 211 |11 1.04|-+2559.7| 2.093| 3.025| 7.4| 19.8
221 |1052.39 | +21557| 1.216| 2.188| 6.4| 187 221 |1052.63 | +2715.1| 2.075| 3.028| 6.0| 19.8
3 2 |1043.42|+22438| 1.213| 2.184| 7.0| 187 3 2 |1043.41|+28155| 2.085| 3.030| 6.8| 19.8
312 |1034.74|+23 90| 1.235| 2.182| 10.6| 18.9 312 |1034.40 | +2855.4| 2.123| 3.032| 9.1| 20.0
322 |1027.71|+23 76| 1.280| 2.180| 14.7| 19.1 322 | 102654 | +2912.6| 2186 | 3.033| 11.7| 20.1
4 1 |1023.33|+2240.4| 1.344| 2.180| 18.4| 19.4 4 1 [102056| +29 7.7| 2.271| 3.034| 14.1| 203
369080 2008 FT 100 229.1 17927 5°5/22.8 16 425183 2009 UY3 220.1 22727 0°9/29.918
122 |1114.10]| +2424.1| 2507 | 3.306 | 11.5| 21.8 122 |11 755|+ 3127| 1.626| 2.419| 16.9| 21.2
2 1 |11 889 |-+2531.1| 2431 | 3.308| 9.1| 21.6 2 1 |11 462| -+ 3289 1547 | 2.423| 13.4| 20.9
211 |11 162 |-+26375| 2381 | 3.309| 6.9| 215 211 |1059.19 |+ 4 27| 1.490| 2.428| 92| 207
221 |1052.85|+2736.4| 2359 | 3.310| 5.6| 21.4 221 |1051.86 |+ 450.7| 1.456| 2.434| 45| 204
3 2 |1043.33|+2821.4| 2366| 3.309| 6.2| 215 3 2 | 104358 |+ 547.0| 1.450| 2.440 1.0| 202
312 |1034.01|-+2848.1| 2.402| 3.309| 83| 21.6 312 |103553 |+ 643.8| 1.470| 2.447| 55| 205
322 |1025.75| +2854.8| 2.464| 3.307| 10.7| 21.7 322 |1028.78 |+ 734.2| 1517 | 2.454| 10.1| 20.8
4 1 [1019.22|+2842.2| 2550 | 3.305| 12.9| 21.9 4 1 |1024.16| + 812.7| 1.587| 2.462| 140| 21.1
212441 2006 PU1o 220.1 219°16 0°5/28.7 16 121293 1999 RL1g> 229.1170%7 0°9/28.317 R
122 111249 |+ 651.5| 2.078| 2.857| 14.2| 21.9 122 |1113.44| + 938.7| 2535]| 3.309| 12.0| 20.5
2 1 |11 805|-+ 718.7| 1977 | 2.848| 11.1| 21.6 2 1 |11 820|+ 952.8| 2444 | 3313| 9.4| 204
211 |11 1.33|-+ 7583| 1.900| 2.839| 7.5| 21.4 211 |11 1.09|+1014.0| 2.378| 3.316| 6.2| 20.2
221 |1052.82 |+ 846.7| 1.850 | 2.829 34| 211 221 |1052.60 | +1039.1| 2.340| 3.319| 28| 19.9
3 2 |1043.33 |+ 938.3| 1.828| 2.818 1.1| 209 3 2 |1043.43|+11 41| 2.332| 3.321 13| 1938
312 |1033.87 | +1027.0| 1.837| 2.807| 5.4| 21.2 312 |1034.41 | +1125.0| 2356 | 3.323| 47| 20.1
322 | 102544 | +11 75| 1.874| 2.795| 95| 21.4 322 |1026.33| +1138.7| 2.408| 3.324| 8.0| 203
4 1 |1018.86|+11358| 1.935| 2.783| 13.1| 21.6 4 1 |1019.80| +1143.3| 2.487| 3.324| 109| 20.5
92951 2000 RG42 229.1 359783 175/ 1.218 459339 2012 HA4. 220.2 304°86 4°3/26.4 17
122 |1114.14| 4+ 421.2| 1.795| 2573 | 16.1| 18.4 122 |1115.13|+17 86| 1.612| 2.426| 16.1| 205
2 1 |11 957 |+ 355.8| 1.706 | 2572 | 12.9| 182 2 1 |1111.06 | +1729.7| 1511 | 2.401| 12.7| 20.2
211 |11 244 |+ 3424 1.639| 2572| 9.0| 17.9 211 |11 3.91|-+1756.0| 1.431| 2376| 8.8| 20.0
221 | 105334 |+ 339.4| 1597 | 2572| 46| 177 221 |1054.22 | +1820.6| 1.376| 2351 | 5.1| 19.7
3 2 |104322 |+ 3439| 1582 2.572 16| 175 3 2 |1043.02|+1835.7| 1.347| 2.327| 49| 19.6
312 |1033.26 |+ 351.6| 1.597| 2572| 5.3| 17.7 312 |1031.77 | +1834.6| 1.346| 2.302| 8.8| 19.8
322 |102458 |+ 3583 1.638| 2573| 9.7| 18.0 322 |1021.91 | +1814.0| 1.370| 2.278| 13.3| 19.9
41 [1018.06|+ 4 0.2 1.704| 2.573| 135| 182 4 1 |1014.62| +1733.6| 1.415| 2.255| 17.4| 20.1
523671 2013 FZo7 229.1 282796 073/ 5.118 382188 2012 KL34 220.2 160°51 3°4/25.1 16
122 | 104751 | — 5406 |47.272|47.965| 0.8| 21.3 122 |111096]| +17 65| 2585| 3.380| 11.2| 225
2 1 |1046.96 | — 539.3|47.159|47.959| 0.7 21.3 2 1 |11 6.30|+18 4.1 | 2506 | 3.387| 8.7| 223
211 |1046.34| — 537.1|47.070|47.954| 05| 21.3 211 |1059.82 | +19 5.7 | 2.453| 3.393| 59| 222
221 | 104568 | — 534.2|47.008 | 47.948| 0.4| 21.2 221 |1052.02|+20 5.7 | 2.428| 3.399| 3.7| 220
3 2 |1045.00| — 530.6 | 46.976 | 47.943 | 0.3| 21.2 3 2 | 104357 | +2058.3| 2.434| 3.404| 40| 221
312 |1044.32| — 526.6 | 46.974 | 47.937| 0.3| 21.2 312 |1035.30 | +2138.7| 2.469| 3.400| 6.4| 222
322 | 104367 | — 522.2|47.001|47.932| 04| 21.3 322 |1027.94 | +22 43| 2533 | 3.413| 91| 224
4 1 |1043.08| — 517.7147.056 | 47.927| 06| 21.3 4 1 |1022.11|4+22140]| 2.621| 3.416| 11.6| 22.6
384531 2010 DGs3 229.1 17°03 475/23.917 200606 2001 RJ142 2292 68751 273/26.918
122 |11 7.09|+1831.7| 2.208| 3.022| 12.3| 21.2 122 |11 972 |+ 3225| 1.338| 2.142| 19.3| 198
2 1 |11 3.70 | +1945.9| 2.132| 3.022| 95| 21.0 2 1 |11 659 |+ 5443 | 1.284| 2.171| 14.8| 19.6
211 |1058.28 | +21 46| 2.081| 3.023| 6.7| 208 211 |11 059 |-+ 832.0| 1.252| 2200 95| 19.3
221 |1051.36 | +2220.8| 2.056 | 3.024| 4.7| 207 221 |1052.49 | +1132.8| 1.247| 2.228| 42| 19.1
3 2 |1043.68|+2327.0| 2.061| 3.025| 5.3| 207 3 2 |1043.48|+14295| 1.270| 2.257| 3.3| 19.1
312 |1036.17 | +24 17.4| 2.094| 3.026| 7.8| 20.9 312 |1034.98 | +17 57| 1.323| 2.285| 82| 195
322 |1029.66 | +24 485 | 2.153 | 3.027 | 10.7| 21.0 322 |1028.17 | +1910.9| 1.401| 2.313| 12.8| 19.8
4 1 |1024.85|+2459.6| 2234 | 3.029| 13.4| 212 4 1 |1023.89| +2041.2| 1.502| 2.340| 16.7| 20.1




EPHEMERIDES

2 29.2 2 29.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
145238 2005 JOg7 229.2259°34 371/ 3.6 18 457767 2009hKF4 229.2 320729 4°1/25.7 18
h m o ’ o m m o ’ o m
122 |11 591 | — 447.6| 2.347| 3.083| 13.9| 20.6 122 |11 964]| +14 63| 1.535]| 2.357| 16.4| 20.8
2 1 |11 2.66| — 4383 | 2244 | 3.077| 11.5| 20.4 2 1 |11 6.61|-+15 8.9 | 1.455| 2.351| 12.7| 205
211 |1057.56 | — 411.1| 2.163| 3.071 86| 20.2 211 |11 0.76 | +1622.7| 1.397| 2.346| 85| 203
221 |1051.06 | — 327.0| 2.106 | 3.065 54| 20.0 221 |1052.69 | +1739.4| 1.364| 2.342| 48| 20.0
3 2 |1043.78| — 229.0| 2.078| 3.059 32| 1938 3 2 |1043.44|+1848.9| 1.358| 2.337| 5.0| 20.0
312 |1036.55| — 122.0| 2.080| 3.053 45| 19.9 312 |1034.37| +1942.1| 1.378| 2.333| 8.8| 202
322 |1030.13| — 012.0| 2.109 | 3.047 76| 20.1 322 |1026.75| +2013.4| 1.422| 2.328| 13.1| 205
4 1 |102520 |+ 054.8| 2.165| 3.041| 10.8| 20.3 4 1 |1021.54|+2021.0| 1.488| 2.325| 16.9| 20.7
112540 2002 PE4o 229.2 262792 172/28.218 169377 2001 UVi7g 229.2 69°95 4°8/23.918
122 |1111.60]+ 821.0| 1.773| 2568| 156| 19.9 122 |11 993| +20 6.3| 2.185| 2.996| 125| 19.4
2 1 |11 7.83 |+ 849.1| 1.673| 2554 | 12.3| 19.7 2 1 |11 574|-+21139| 2.129| 3.016| 9.7| 19.3
211 |11 1.47|+ 930.6| 1.596| 2.539 82| 19.4 211 |1059.53 | +2222.9| 2.097| 3.037| 6.8| 19.1
221 [1053.00| +1021.1| 1.544 | 2.524 37| 19.1 221 |1051.89 | +2326.6| 2.093| 3.058| 4.9| 19.0
3 2 [1043.32| +1114.1| 1.519| 2.509 1.8| 18.9 3 2 |1043.66 | +2418.2| 2.118| 3.078| 55| 19.1
312 [1033.64 | +12 2.0| 1.524| 2.493 6.4| 19.2 312 |1035.75| +2452.7| 2.170| 3.099| 7.8| 19.3
322 |1025.13 | +1238.8| 1.554| 2.477| 11.0| 19.4 322 |1029.00 | +25 8.4 | 2.249| 3.119| 10.5| 195
4 1 |1018.76 | +13 05| 1.608| 2.461| 15.0| 19.6 4 1 |1024.03|+25 52| 2.350| 3.140| 129| 19.7
205480 2001 QQ205 229.2 11659 076/29.9 18 490541 2009 VNgg 229.2 78°03 2°6/26.8 18
122 |11 721]+ 241.1| 2619| 3.380| 12.0| 20.9 122 |11 972|412 26| 1.907| 2.711| 14.3] 21.8
2 1 |11 329 |+ 3152 2536| 3.395 95| 20.7 2 1 |11 593 |-+1251.0| 1.832| 2.719| 11.0| 21.6
211 |1057.75|+ 4 15| 2.478| 3.400 6.4| 20.5 211 |1059.87 | +1348.7| 1.781| 2.727| 7.3| 21.4
221 |1051.05|+ 456.9| 2.447| 3.423 31| 203 221 |1052.13 | +1449.6| 1.756| 2.735 36| 21.2
3 2 |1043.80 |+ 557.3| 2.446 | 3.437 0.7| 20.1 3 2 | 104359 | +1546.6| 1.760| 2.743 32| 21.1
312 |1036.72| + 657.4| 2.476 | 3.450 3.9 204 312 |1035.30 | +1633.0| 1.792| 2.751 6.6 | 21.4
322 |1030.45|+ 7527 | 2535| 3.463 7.0| 20.6 322 |1028.21|+17 45| 1.850| 2.759| 10.3| 21.6
4 1 |102554 |+ 839.5| 2.621| 3.475 9.8| 20.38 4 1 |1023.06 | +1719.1| 1.932| 2.767 36| 21.8
426737 2013 TY75 2292 115°79 1°4/ 1.518 433250 2012 VPiq» 229.2 187957 198/ 2.4 17
122 |11 930|+ 122.0| 2.168| 2931 | 142 21.2 122 |11 5.62| — 117.3| 2.623| 3.370| 12.4| 21.7
21 |11 529 |+ 136.4| 2.083| 2.940| 11.3| 21.0 2 1 |11 2.18| — 055.4| 2525| 3.370| 10.0| 215
211 [1059.29 | + 2 5.4 | 2.021| 2.949 79| 208 211 |1057.10| — 018.9| 2.449| 3369 | 7.1| 21.3
221 |1051.82 |+ 246.6| 1.985| 2.958 41| 20.6 221 |1050.81 |+ 030.2| 2.400| 3.369| 4.0| 21.1
3 2 |1043.62|+ 335.8| 1.978| 2.967 1.4| 204 3 2 |1043.80 |+ 1284 | 2.381| 3.368 1.8| 209
312 |1035.60 | + 427.4| 2.000| 2.976 44| 207 312 |1037.04 |+ 230.9| 2.392| 3.367 3.8| 21.1
322 |102859 |+ 516.1| 2.051| 2.984| 81| 209 322 |1030.94 |+ 332.7| 2.431| 3366| 6.9| 21.3
4 1 1102326+ 557.3] 2.127| 2.992| 11.4| 21.1 4 1 |1026.15|+ 429.0| 2.498| 3365| 9.8| 21.5
277039 2005 CFyn 229.2 166757 4°1/25.6 18 48644 1995 UGy 229.2 20071 3°2/26.4 18
122 |1125.93]+1158.8| 1.794| 2570| 16.2| 22.7 122 |[1113.75] +14 9.4 1.929| 2.730| 14.3| 19.0
2 1 |1118.86|+13495| 1.713| 2584 | 12.6| 225 2 1 |11 920| +1453.4| 1.841| 2.725| 11.1| 18.8
211 |11 8.77| +15545| 1.656| 2.595 84| 222 211 |11 2.18| +15452| 1.776 | 2.720| 75| 18.6
221 |1056.30 | +18 3.3| 1.629| 2.604| 4.7| 220 221 |1053.26 | +1638.7| 1.738| 2.715| 4.0| 183
3 2 |104259|+20 3.4| 1.635| 2.610 49| 221 3 2 |1043.33| +1726.6| 1.728| 2.709 3.8| 18.3
312 |1029.10 | +2143.6 | 1.672| 2.613 87| 223 312 |1033.54| +18 2.4 | 1.748| 2.703| 7.2| 185
322 [1017.19| +2257.4| 1.737| 2.614| 12.8| 225 322 |1024.97 | +1822.0| 1.794| 2.696 | 11.0| 18.7
4 1 |10 7.88|+23435| 1.827| 2.613| 16.2| 2238 4 1 |1018.46| +18239| 1.863| 2.689 | 14.4| 18.9
717 Wisibada 229.2 133%08 0°1/29.118 155602 2000 CS111 2292 53°00 1°3/28.418
122 |11 827 |+ 552.1| 2988 3.752| 10.6]| 17.0 122 111522+ 919.2| 1.279| 2.093| 19.4| 19.7
2 1 |11 388 |+ 617.3| 2.904| 3.766 83| 16.9 2 1 [1111.24|+ 927.8| 1.212| 2.102| 152| 195
211 |1058.04 |+ 651.1| 2.845| 3.779 55| 16.7 211 |11 3.96 |-+ 950.1| 1.163| 2.110| 10.1| 19.2
221 |1051.16 |+ 7 30.7| 2.814| 3.793 25| 16.5 221 |1054.15| +1020.5| 1.138| 2.119| 4.6| 18.9
3 2 |1043.79|+ 8125 2.815| 3.805 06| 16.4 3 2 |1043.14| +1051.5| 1.139| 2.129 20| 188
312 |1036.57 | + 852.7| 2.846| 3.818 37| 16.6 312 |103258 | +11151| 1.166| 2.138| 7.4| 19.1
322 |1030.09 |+ 928.0| 2.908| 3.829 65| 16.8 322 [1023.92| +1126.2| 1.217| 2.148| 12.6| 19.4
4 1 |1024.83|+ 955.7| 2996 | 3.841 9.0| 17.0 4 1 |1018.17|+1122.1| 1.280| 2.158| 17.0| 19.7
371124 2005 WV3, 229.2 124781 471/25.218 389291 2009 JC17 229.2301°76 3°6/ 4.5 17
122 |1111.93]+17 6.6| 2.044| 2.850| 13.4| 21.2 122 |11 3.81| — 714.1| 2.390| 3.115| 14.0] 21.3
2 1 |11 751 |+18 46| 1.973| 2.859| 10.4| 21.0 2 1 |11 1.06| — 657.4| 2.280| 3.104| 11.7| 21.1
211 |11 0.85|+19 7.4| 1.925| 2.868 71| 208 211 |1056.52| — 620.9| 2.192| 3.093| 8.9| 20.9
221 |105255|+20 8.0| 1.905| 2.877 44| 207 221 |1050.61 | — 5252| 2.129| 3.082| 5.9| 207
3 2 |1043.47|+2059.4| 1.913| 2.885 47| 207 3 2 |1043.94| — 413.1| 2.094| 3.071 3.7| 205
312 |1034.67 | +2135.8| 1.950| 2.893 76| 20.9 312 |1037.28| — 250.0| 2.088| 3.061 46| 20.5
322 |1027.07 | +2154.0| 2.013| 2.900| 10.8| 21.1 322 |1031.38| — 122.4| 2.111| 3.050| 7.5| 207
4 1 |1021.40|+2153.7| 2.099| 2.908| 13.7| 21.3 4 1 |1026.90|+ 0 29| 2.160| 3.040| 1061 20.9
208721 2002 JT117 229.2 280791 6°2/23.2 17 302356 2002 BP1g 229.2 342772 2°5/ 1.7 18
122 |11 9.68|+1752.1| 1.636| 2.460| 15.4| 20.5 122 |1113.02] + 2185 1.423| 2.213| 19.1] 20.5
2 1 |11 6.78| +1931.0| 1.542| 2.438| 12.1| 20.2 2 1 |11 941 |+ 152.3| 1.339| 2.210| 15.4| 20.2
211 |11 1.04 | +2121.4| 1.471| 2.416 86| 19.9 211 |11 276 |+ 1433| 1.273| 2.207| 10.9| 19.9
221 [1052.91 | +2313.2| 1.426| 2.393 6.3| 19.7 221 [1053.67 |+ 150.4| 1.231| 2.205| 5.9| 19.6
3 2 |1043.35|+2453.9| 1.407| 2.370 73| 198 3 2 |1043.25|+ 210.0| 1.214| 2.203 25| 19.4
312 |1033.69 | +26 12.4 | 1.416| 2.347| 10.9| 19.9 312 |1032.97 |+ 236.2| 1.224| 2.201 6.3| 19.6
322 (102529 | +27 2.0| 1.448| 2.324| 14.9| 20.1 322 (102424 |+ 3 22| 1.259| 2.200| 11.3| 19.9
4 1 |1019.27 | +2721.0| 1.500| 2.301| 185]| 20.2 4 1 |1018.12 |+ 322.2| 1.316| 2.199| 158 20.2
454605 2014 QN 19 229.2 30321 179/ 1.418 27538 2000 HBg9y 2292 87°70 3°0/ 2.6 18
122 |1111.76 | + 242.4| 1.493| 2.283| 18.3| 20.8 122 |1113.92] — 2115 1511 2.277| 19.2] 19.2
2 1 |11 8.38|+ 2283 | 1.401| 2.273| 14.7| 205 2 1 |11 959|— 2 54| 1.445| 2.300| 155| 19.0
211 |11 2.05|+ 231.4| 1.329| 2.264| 10.4| 203 211 |11 249 — 136.2| 1.399| 2.323| 11.1| 187
221 |1053.34|+ 250.2| 1.280| 2.255 55| 19.9 221 |1053.38| — 046.4| 1.377| 2.345| 6.4| 185
3 2 104327 |+ 3205 1.257| 2.246 20| 19.7 3 2 |1043.35|+ 018.3| 1.381| 2.367 3.0| 18.4
312 |1033.23 |+ 355.9| 1.260| 2.237 6.2| 19.9 312 |1033.77 |+ 1295| 1.413| 2389 | 58| 18.6
322 (102459 |+ 429.4| 1.280| 2.229| 11.2| 20.2 322 [1025.78| + 238.3| 1.471| 2.410| 10.1| 189
4 1 |101844 |+ 455.0| 1.341| 2.221| 157| 20.4 4 1 |1020.23 |+ 337.6| 1.553| 2431 | 141| 19.2




EPHEMERIDES

2 29.2 2 29.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4

313785 2003 YQss 229.2 38773 1275/16.6 18 316760 1999hSJ19 229.2 212766 10°2/24.5 18

h m o m o ’ o m

122 |11 5.48] - 0.938| 1.804]| 20.7 122 |1131.89| +2855.3| 1.266| 2.076 20.3

2 1 |11 5.07 |+ 0.892 | 1.809| 16.3 2 1 |1125.00|+2941.5| 1.196| 2.073 20.1

211 |11 0.69 | - 0.869 | 1.814| 13.1 211 |1113.63|-+3020.4| 1.145| 2.070 19.8

221 |1052.96 | - 0.872| 1.820| 12.9 221 |1058.74 | +3037.9| 1.117| 2.067 19.7

3 2 |1043.40 | 0.899 | 1.826 | 15.7 3 2 |1042.20|+3021.5| 1.115| 2.063 19.7

312 |10 34.18 | 0.947 | 1.833| 19.7 312 |1026.44 | +2926.2| 1.137| 2.058 19.8

322 |1027.28 | 1.012 | 1.840| 23.4 322 |1013.49 | +2756.0| 1.183| 2.054 20.1

4 1 |1024.04 ]+ 1.000 | 1.847| 26.6 4 1 |10 459|426 0.0| 1.248| 2.049 20.3

339509 2005 GN1g2 229.2 157°49 572/23. 9196 Sukagawa 229.2 274°08 2 18 R

122 |111055] - 2.304 | 3.112| 12.0 122 |1110.95| + 915.8| 1.422| 2.236 8] 17.1

21 |11 6.31 | 2229 | 3.114| 94 2 1 |11 7.90|-+10 29| 1.336| 2.228 40| 16.9

211 |11 0.00 | - 2.179 | 3.115 6.9 211 |11 1.83|-+11 6.8| 1.272| 2.220| 9.3| 16.6

221 |1052.18 | 2.156 | 3.116 5.2 221 [1053.30| +1221.0| 1.231| 2.212| 4.3| 16.3

3 2 |1043.62 | 2.162 | 3.117 5.8 3 2 |1043.39|+13356| 1.217| 2.204| 3.0| 16.1

312 |10 35.28 | 2.196 | 3.118 8.1 312 |1033.58| +1440.4| 1.229| 2.196| 7.9| 16.4

322 |1027.99 | 2.256 | 3.119 | 10.8 322 |1025.28 | +1527.6| 1.265| 2.188| 13.0| 16.7

4 1 |1022.46 | 2.338| 3.120| 13.2 4 1 |1019.58| +1552.9| 1.323| 2.180| 17.4| 16.9
138795 2000 TB4 2292 262788 272/ 2. 497866 2006 UO163 229.2 164°40 2°3/26.4 17

122 |11 524 | — 236.3| 2.490| 3.234| 13.0 122 |11 851] +14 23| 2.751| 3.542| 10.7| 22.4

2 1 |11 2.06 | — 2143| 2.383| 3.225| 10.6 2 1 |11 432|+14435| 2.666| 3.546| 83| 223

211 |1057.14| — 135.8| 2.298| 3.215 7.7 211 |1058.48 | +1529.9| 2.606| 3.549| 55| 221

221 |1050.80 | — 0425 2.239| 3.205 45 221 |1051.45|+1617.0| 2.575| 3.552 29| 21.9

3 2 |1043.91 |+ 0223 2.210| 3.196 2.2 3 2 |1043.84|+17 03| 2574| 3554 | 28| 21.9

312 |1036.95|+ 133.2| 2.210| 3.186 4.1 312 |1036.35| +17355| 2.603| 3.556| 5.3| 221

322 |1030.74 |+ 2445 2239 | 3.176 7.3 322 |1029.67 | +1759.6| 2.661| 3.558 | 8.1| 222

4 1 |1025.90 |+ 350.8| 2.295| 3.166| 10.4 4 1 |102435|+1811.1| 2.743| 3560 | 10.6| 22.4

160802 2000 VP14 229.2 103%44 1°9/ 1. 137065 1998 WHs 229.2 13915 6°3/ 6.8 18 R

122 |1111.04|] — 037.9| 1.681| 2.451]| 17.4 122 |1110.92] —1316.2| 2.202| 2.883| 16.2| 20.8

21 |11 720|— 013.1| 1.606| 2.465| 13.9 2 1 |11 6.64| —1336.7| 2.112| 2.895| 13.9| 20.6

211 |11 0.86|+ 0329 1.551| 2.480 9.8 211 |11 0.29| —1334.8| 2.042| 2.906| 11.2| 205

221 105264 |+ 136.6| 1521 | 2.494| 5.2 221 |105237|—13 93| 1.994| 2916| 85| 203

3 2 |104353 |+ 2522 1.519| 2.508 1.9 3 2 |1043.64| —1221.4| 1.973| 2.926| 6.6| 202

312 (103471 |+ 411.0| 1.544| 2521 5.3 312 |1035.05| —1115.3| 1.981| 2.935| 6.6| 20.2

322 |1027.23 |+ 524.8| 1597 | 2534| 9.7 322 |1027.48| — 957.8| 2.016| 2.944| 8.6| 20.4

4 1 1102191 |+ 627.2] 1.675| 2.547| 13.6 4 1 |1021.64| — 836.4| 2.078| 2952 | 11.2| 20.5
407289 2010 HVe3 229.2 151°77 5%6/23. 301588 2010 CP16 229.2 237776  2°9/25.2 17

122 |1115.26 | 1] 2.093| 2.897| 13.2 122 |11 6.94| +1444.6| 2.743| 3.540| 10.6| 21.0

2 1 |1110.12 | 2| 2.025| 2.907 | 10.4 2 1 |11 3.26|+1551.7| 2.645| 3.528| 8.2| 20.8

211 |11 2.63 | 6| 1.981| 2916 7.5 211 |1057.90 | +17 5.4 | 2572| 3.515| 55| 20.6

221 |1053.41 | 4| 1.964| 2.924| 5.7 221 |1051.25| +1820.7| 2.528| 3.502 3.3| 205

3 2 |1043.38 | 9| 1.976 | 2.931 6.3 3 2 |1043.89|+1931.7| 2515| 3.489 35| 20.5

312 |10 33.64 | 5| 2.017| 2.938 8.8 312 |1036.55| +2033.0| 2.531| 3.475| 6.0| 20.6

322 |1025.18 | - 1| 2.083| 2944 | 11.7 322 |1029.93 | +2120.6| 2.576| 3.461 88| 207

4 1 |1018.76 | 4] 2172| 2.949| 14.3 4 1 |1024.63| +2152.4| 2.646| 3.447| 11.4| 20.9
454289 2014 JA, 2292 221°88 3°7/26. 346122 2007 VH1s6 229.2 14152 3°8/25.1 15

122 |11 15.63] A 8.2 | 1.642| 2.448| 16.2 122 |111096]| +1840.6 | 2.456| 3.257| 11.6| 22.0

2 1 |1111.19 | 75| 1.553| 2.441| 12.6 2 1 |11 6.43|+19243| 2.379| 3.262| 9.0| 21.9

211 |11 3.84| +1547.0| 1.487| 2.433 8.5 211 |1059.99 | +2010.4| 2.326| 3.266| 6.2| 21.7

221 |1054.15| 416 49.2 | 1.447| 2.424| 4.6 221 |1052.18| +2053.6| 2.301| 3.271 40| 216

3 2 |1043.18| +17 45.1| 1.434| 2.415 4.4 3 2 |1043.71 | +21283| 2.306| 3.275| 4.3| 21.6

312 |1032.33|+1826.5| 1.449| 2.405 8.3 312 |1035.44| +2150.3| 2.339| 3279 | 6.7| 21.7

322 [1022.92 | 8.4 | 1.490| 2.395| 12.7 322 |1028.17 | +2157.4| 2.400| 3.283| 95| 21.9

4 1 |1015.97 | H 9.1| 1.553| 2.384| 16.6 4 1 |102250| +2149.1| 2.486| 3.286| 12.0| 22.1
17583 1994 WV, 229.2 237711 3°%0/ 2. 244755 2003 SFee 229.2 240720 2°1/27.2 17

122 |1112.87| — 151.2| 1.877| 2.629| 16.4 122 |1112.60| +1021.0| 1.975]| 2.767| 14.3| 215

2 1 |11 873|— 156.1| 1.769| 2.615| 135 2 1 |11 8.41|-+11 94| 1.871| 2.751| 11.2| 21.3

211 |11 2.06 | — 1425 1.682| 2.601 9.9 211 |11 1.78|+1210.0| 1.791| 2.735| 75| 21.0

221 |1053.33| — 110.8| 1.620| 2.586 5.9 221 |1053.19 | +1317.5| 1.738| 2.717 36| 207

3 2 |104337|— 024.0| 1.585| 2571 3.0 3 2 |1043.45|+14247| 1.714| 2.699 27| 20.6

312 |[1033.32|+ 0322 1.580| 2.554| 5.5 312 |1033.67|+1523.9| 1.719| 2.680| 6.7| 20.8

322 |1024.33 |+ 130.7| 1.601| 2.538 9.7 322 |1024.94|+16 9.2| 1.751| 2.661| 10.8| 21.0

4 1 |1017.37 |+ 2247| 1.648| 2520 13.7 4 1 1101817 | +1637.2| 1.807| 2641 | 145| 21.2
457741 2009 HK 16 229.2 140775 1°1/28. 115332 2003 SRo 229.2 197745 076/28.6 18

122 |1110.05|+ 627.2| 1.804| 2.596| 155 122 |1111.99| + 6 19.5| 2.042| 2.821| 14.4| 20.8

2 1 |11 6.36 |+ 7252 | 1.723| 2.602| 12.1 2 1 |11 7.70| + 6582 | 1.947| 2.819| 11.3| 20.6

211 |11 029 |+ 839.1| 1.666| 2.609 8.0 211 |11 1.14|-+ 750.7| 1.876| 2.815| 7.6| 20.4

221 [1052.41|+10 3.2| 1.634| 2.615 3.6 221 |1052.84| -+ 852.6| 1.832| 2.811 34| 20.1

3 2 |1043.61|+1129.4| 1.631| 2.620 1.8 3 2 | 104359 |+ 958.0| 1.816| 2.806 12| 19.9

312 |1035.00 | +1248.9| 1.657| 2.625 6.1 312 |1034.42|+1059.7| 1.831| 2.801 55| 20.2

322 |1027.62| +1355.0| 1.710| 2.630| 10.3 322 |1026.31 | +1152.1| 1.874| 2.795| 95| 20.4

4 1 102227 | +1443.2| 1.787 | 2.635| 14.0 4 1 |1020.06|+12309| 1.941| 2.788| 13.1| 20.6
129280 2005 RWay 229.2 185703 375/ 3. 465395 2008 GX40 2 29.2 252760 5°4/23.9 17

122 |111242| — 4 6.4| 2.341| 3.067| 14.2 122 [1113.29] +2039.9| 2.042| 2.850]| 13.4| 223

2 1 |11 7.70 | — 4229 2.241| 3.067| 11.7 2 1 |11 8.92|+21426| 1.950| 2.835| 10.5| 22.1

211 |11 096 |— 423.9| 2.162| 3.066 8.8 211 |11 2.09|+22489| 1.881| 2.820| 7.6| 21.9

221 |1052.67|— 4 9.6| 2.109| 3.065 5.7 221 |1053.32| +2351.2| 1.840| 2.804| 5.6 | 21.7

3 2 |104355|— 341.9| 2.085| 3.064 3.6 3 2 |1043.48| +2441.4| 1.827| 2.787| 6.2| 21.7

312 |1034.49|— 3 45| 2.091| 3.061 4.8 312 |1033.70 | +2513.1| 1.841| 2.771 89| 218

322 |1026.33| — 2225 2.126| 3.058 7.9 322 |1025.06 | +2523.0| 1.882| 2.754| 12.2| 22.0

4 1 |1019.81|— 140.9| 2.187| 3.055| 11.0 4 1 1101845 +2511.0] 1.944| 2.736| 152 222




EPHEMERIDES

2 29.2 2 29.2
2020 ‘ Q2000 ‘ 82000 ‘ A ‘ r B ‘ Vv 2020 ‘ Q2000 ‘ 82000 ‘ A ‘ r ‘ B ‘ \4
211237 2002 PK1g2 229.2 265781 0°8/29.9 17 455740 2005 JA14 229.2 272762 1%6/2 7.9 17
h m o ’ o m m o ’ m
122 |111044 |+ 3 19| 1.836| 2.614| 158| 212| 122 |111613|+1038.4| 2.044| 2.828| 142| 217
2 1 |11 6.94 |+ 321.8| 1.727| 2.595| 12.7| 209| 2 1 |1111.30|+41059.0| 1.921| 2.796| 11.2| 21.4
211 |11 093 |+ 359.1| 1.640| 2.575| 88| 206| 211 |11 3.88|41129.3| 1.822| 2762| 7.6| 212
221 |1052.86|+ 451.2| 1579 | 2.555| 4.4| 203| 221 |1054.27|412 53| 1.749| 2.728| 3.6| 20.8
3 2 | 104356 |+ 552.9| 1.545| 2535| 1.0| 20.0| 3 2 |1043.28|+41241.4| 1.705| 2.693| 22| 207
312 |1034.16 |+ 657.0| 1.539| 2.514| 55| 203| 312 |1032.03|41311.4| 1.692| 2.657| 6.4| 209
322 |1025.79 |+ 756.2| 1561 | 2.493| 10.2| 205| 322 |1021.69|+41330.3| 1.706| 2.620| 10.8| 21.0
4 1 /101943 |+ 8443| 1.607| 2.472| 144| 207| 4 1 [1013.33|+1335.1| 1.745| 2.582| 14.7| 21.2
237202 2008 UP27s 2202 75°11 2°7/26.7 18 317019 2001 QH20s 229.2169°30 1°4/ 1.9 17
122 |1110.77 | +1341.4| 2.038| 2.840| 13.6| 206| 122 |11 653| — 017.6| 2.626| 3.376 | 12.3| 21.0
2 1 |11 6.63|+14181| 1.961| 2.846| 105| 204 2 1 |11 2.90|4 010.7| 2.530| 3.378| 9.8| 20.8
211 |11 032|415 1.7| 1.908| 2.853| 7.0| 202| 211 |1057.63|4 053.1| 2457 | 3.380| 6.9| 206
221 |1052.40 | +1546.6| 1.881| 2.859| 3.6| 20.0| 221 |1051.14 |+ 1475| 2.411| 3.382| 3.8| 204
3 2 |1043.71 | +1626.6| 1.883| 2.865| 3.3| 20.0| 3 2 |1044.02|4 249.9| 2.395| 3.384| 14| 202
312 |1035.26 | +1656.3| 1.914| 2.872| 6.5| 202| 312 |1036.99 |+ 3554 | 2.409| 3.385| 3.8| 20.4
322 |1027.96 | +1712.2| 1.972| 2.878| 10.0| 204| 322 |1030.72|+ 458.7| 2453 | 3386 | 7.0| 206
4 1 |102253|+1713.0| 2.053| 2.885| 13.1| 206| 4 1 [1025.78|+ 555.6| 2.524| 3.387| 9.9| 20.8
420836 2013 JUy 229.2 279%38 7%/ 6.1 17 380237 2001 TXsg 229.2210°72 4°8/ 5.813 C
122 |11 960 |—12 26| 1.783| 2.494| 186| 217| 122 |11 971| —11159| 2597 | 3.280| 13.9| 23.0
2 1 |11 6.57|—1241.7| 1.665| 2.468| 16.2| 21.4| 2 1 |11 553|—1116.0| 2.483| 3.272| 11.9| 229
211 |11 0.89 | —1256.6| 1.565| 2.443| 133| 21.2| 211 |1059.51|—1056.6| 2.389 | 3.263| 9.4 | 227
221 |1052.96 | —1243.7| 1.486| 2.416| 10.2| 209 221 |1052.06|—1017.2| 2321 | 3.253| 6.9| 225
3 2 |104354| —12 15| 1.432| 2390| 79| 207| 3 2 |1043.81|— 919.3| 2280 | 3.242| 5.0| 224
312 |1033.82| —1053.1| 1.404| 2.363| 82| 207| 312 |103553|— 8 6.8| 2270| 3.231| 53| 224
322 |1025.05| — 9259| 1.401| 2.335| 11.0| 20.8| 322 |1028.01|— 6454 | 2288 | 3.218| 7.6| 225
4 1 /101838 — 749.9| 1.423| 2308| 147| 209| 4 1 [1021.91|— 521.9| 2.335| 3.205| 10.3| 22.6
193796 2001 OB104 229.2 172%05 1°2/28.118 318506 2005 ER1s5 229.2 57%69 1°1/28.418
122 [111325|+4 7 45| 1.920| 2703 | 15.0| 215| 122 |111247|+ 7526 1.420| 2.228| 18.2| 20.3
2 1 |11 877 |+ 757.1| 1.833| 2707 | 11.7| 21.3| 2 1 |11 8.69 |4 820.9| 1.358| 2.245| 14.1| 20.1
211 |11 190 |+ 9 43| 1770| 2.711| 7.8| 21.1| 211 |11 2.04|+4+ 9 43| 1317| 2263 | 94| 199
221 |1053.19 | +1020.5| 1.734| 2.714| 35| 20.8| 221 |1053.28|4 956.5| 1.300| 2280 | 4.2| 196
3 2 |1043.54 | 411384 | 1.727| 2.716| 1.8| 207| 3 2 |1043.57|+41049.6| 1.309| 2298 | 1.8| 195
312 |1034.04 | +1250.1| 1.750| 2.717| 6.0| 21.0] 312 |1034.34| 411353 | 1.345| 2317| 6.7| 199
322 |1025.72 | +1349.2| 1.800| 2.717| 10.1| 21.2| 322 |1026.78| 412 7.8| 1.406| 2.335| 11.4| 20.2
4 1 |1019.42|+1431.8| 1.875| 2.716| 13.7| 21.4| 4 1 [1021.74|+1223.8| 1.490| 2.353| 154 | 20.5
176531 2001 YK1s6 229.2 120%85 2°7/ 3.317 435552 Morin 220.2 148°59 0°3/29.4 17
122 [1111.16 | — 3 19| 2994| 3711 | 11.6| 212| 122 |1111.18|+ 5343| 2.120| 2.896 | 14.0| 21.7
2 1 |11 6.13|— 316.4| 2906| 3.729| 94| 21.1| 2 1 |11 6.89 |14 544.2| 2.032| 2.899| 11.0| 215
211 |1059.58 | — 319.3| 2.842| 3.746| 7.0| 21.0] 211 |11 050|4+ 6 57| 1.966| 2.902| 7.5| 21.3
221 |1051.96| — 311.1| 2.806| 3.763| 4.4| 20.8| 221 |105252|4 6358| 1.927| 2.905| 35| 21.1
3 2 |1043.83| — 253.7| 2.800| 3.780| 2.7| 207| 3 2 |1043.73|4 710.3| 1.917| 2907 | 0.7| 209
312 |1035.85| — 229.9| 2.825| 3.795| 3.8| 20.8| 312 |1035.10|4 744.0| 1.936| 2910| 4.8| 21.2
322 |1028.63| — 2 31| 2.881| 3.811| 6.2| 21.0|] 322 |1027.51|+ 8123 | 1.983| 2912| 86| 21.4
4 1 |102268| — 136.6| 2.964| 3.826| 86| 21.2| 4 1 [1021.69|+ 832.0| 2.056| 2.914| 12.0| 21.6
348934 2006 TAe7 220.2 128%9 4°1/ 5.517 51799 2001 MFag 229.2 12845 0°9/28.2 18
122 |11 6.67|— 931.6| 2761 | 3.457| 129| 216| 122 |11 845|+ 813.3| 2436| 3.219| 12.2| 197
2 1 |11 291 |— 933.6| 2.667| 3.467| 109| 214 2 1 |11 4.48|4 848.7| 2353 | 3226| 95| 195
211 |1057.58| — 918.6| 2.595| 3.476| 85| 21.3| 211 |1058.71|4 933.6| 2293 | 3.234| 6.3| 193
221 |1051.09 | — 847.0| 2.547| 3.485| 6.0| 21.1| 221 |1051.64|41024.0| 2261 | 3.241| 2.8| 19.1
3 2 |1044.02| — 8 05| 2.528| 3.494| 43| 21.0] 3 2 |1043.93| 411151 | 2260| 3.249| 1.4 | 19.0
312 |1037.07| — 7 3.0| 2.539| 3.502| 47| 21.0] 312 |1036.38| 412 1.8| 2.288| 3.255| 4.7| 193
322 |1030.85| — 559.4| 2578 | 3.511| 6.7| 21.2| 322 |1029.73|+41240.0| 2.344| 3.262| 8.0| 195
41 |102592| — 454.9| 2.645| 3519| 91| 214| 4 1 [102456|+13 6.8| 2.426| 3.269| 11.0| 19.7
377752 2005 YG1s 229.2 283%83 5°7/ 4.6 17 201413 2002 WCi4 220.2 61728 4°1/24.518
122 |[1111.86|— 7 15| 2.002| 2.725| 16.4| 208| 122 |11 7.56]|+17 08| 2.177| 2.988| 12.6| 20.0
2 1 |11 7.80| — 7523| 1.896| 2.715| 13.9| 206 2 1 |11 4.12|41812.7| 2.102| 2.992| 9.7| 198
211 |11 1.37|— 825.8| 1.812| 2.704| 10.9| 203| 211 |1058.64|41930.2| 2.051| 2.995| 6.6| 19.6
221 |1053.03| — 840.3| 1.751| 2.694| 7.9| 20.1| 221 |1051.66|42046.2| 2.028| 2.999 | 44| 195
3 2 | 104357 | — 835.6| 1.716| 2.683| 58| 20.0| 3 2 |1043.93|42153.6| 2.034| 3.003| 4.8| 195
312 |1034.05| — 8143 | 1.710| 2.673| 6.6| 20.0| 312 |1036.37|42246.2| 2.068| 3.007| 7.5| 19.7
322 |102552| — 741.3| 1.730| 2.662| 9.4| 201| 322 |1029.84|42320.3| 2.128| 3.011 | 10.5| 19.9
41 /101888 — 7 29| 1.775| 2.652| 12.7| 203| 4 1 [1025.01|+2334.9| 2.212| 3.014| 13.2| 20.1
334668 2002 YE1o 2292 66°11 1°4/ 1.6 18 119241 2001 QQo2g2 229.2 158704 2°3/27.118
122 |11 930 |4 1420 2.147| 2912| 14.2| 206| 122 |1114.36]|+1032.6| 2.006| 2.794| 14.3| 20.6
2 1 |11 525|4 151.0| 2.075| 2.933| 11.3| 204 2 1 |11 9.49|41131.1| 1.926| 2.803| 11.0| 20.3
211 |1059.25|+ 213.9| 2.025| 2953 | 7.8| 202 211 |11 2.29| 412404 | 1.869| 2.812| 7.3| 20.1
221 |1051.87 |+ 248.2| 2.001| 2974| 41| 200]| 221 |1053.36|413545| 1.840| 2.819| 3.5| 199
3 2 |1043.86|+ 329.8| 2.005| 2.995| 1.4| 199| 3 2 |104356| 415 57| 1.841| 2.826| 29| 199
312 |1036.13 |+ 4135| 2.039| 3.015| 43| 201| 312 |1033.98|416 6.9| 1.872| 2.832| 6.4| 20.1
322 |1029.44 | + 4543| 2.102| 3.036| 79| 204 322 |102559|41653.1| 1.931| 2.836| 10.2| 20.3
4 1 |1024.43|+ 5282| 2189| 3.056| 11.0| 206| 4 1 [1019.18|+1721.8| 2.014| 2.840| 135| 20.6
154306 2002 UV3, 229.2 115752 0°4/28.9 18 387178 2012 TJaes 229.2 181764 2°2/26.8 17
122 |1116.08| 4 550.2| 1.623| 2.408| 17.2| 214| 122 |11 961|+1311.7| 2.484| 3.276| 11.7| 22.0
2 1 |1111.17 |+ 621.1| 1.554| 2427 | 135| 21.2| 2 1 |11 540|+41347.8| 239 | 3.277| 9.1| 218
211 |11 355|+4 7 7.7| 1.506| 2.445| 9.0| 209| 211 |1059.35|41430.1| 2.334| 3277| 6.0| 216
221 |1053.94 |+ 8 4.6| 1.484| 2.463| 41| 207| 221 |1051.96|+1514.0| 2299 | 3.277| 3.0| 21.4
3 2 (1043414 9 47| 1.490| 2480| 1.1| 205| 3 2 |1043.88|41554.5| 2294 | 3277 | 27| 214
312 |1033.28|+10 0.0| 1.524| 2.496| 6.1| 209 312 |103594|41627.1| 2.319| 3276| 55| 216
322 |1024.70 | +1044.3| 1.585| 2.512| 10.6| 21.2| 322 |1028.89| 1416483 | 2371 | 3.275| 8.6| 217
4 1 |101850|+1113.9| 1.671| 2526| 144| 21.4| 4 1 [1023.35|+1656.7| 2.449| 3.274| 11.4| 21.9




EPHEMERIDES

2 29.2 2 29.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
502843 2015 DB16s 229.2136°89 0°4/28.7 17 380815 2005hYng 229.2 135751 1079/ 6.0 18
h m o ’ o m o ’ o m
122 |11 657 |+ 529.3| 2.447| 3.224| 123 122 |1122.45|—12 88| 1.367 20.9
2 1 |11 3.05|+ 616.6| 2.359| 3.229| 9.6 2 1 |1117.18| —14 29| 1.288 20.7
211 |1057.79 |+ 7159 | 2296 | 3.234| 6.4 211 |11 8.31| —1532.8| 1.227 20.4
221 |1051.24 |4+ 823.5| 2.260| 3.239 2.9 221 |1056.46 | —16 31.1| 1.185 20.3
3 2 |1044.04 |+ 9340| 2.254| 3.244| 0.9 3 2 |1042.90| —16 52.9| 1.167 20.1
312 |1036.96 | +1041.5| 2.278 | 3.249| 4.5 312 |1029.44 | —16 39.5| 1.174 20.2
322 |1030.72 | +1141.0| 2.331| 3.253| 7.9 322 |1017.81| —1558.4| 1.205 20.3
4 1 |1025.92| +1228.8| 2.410| 3.257| 10.9 4 1 |10 932 —15 0.9 1.257 20.5
131613 2001 XAo7 2292 63°83 0°7/28. 179983 2002 XEs, 2292 87°09 0 418
122 |1117.16 |+ 840.1| 1.360| 2.165]| 19.0 122 | 111261 |+ 736.4]| 1.776 7| 204
2 1 |1112.44| 4 841.9| 1.299| 2.183| 14.8 2 1 |11 826|-+ 8 8.9 1.708 12.2| 20.2
211 |11 459 |4 856.7| 1.257| 2.202| 9.9 211 |11 150 |+ 854.2| 1.663 8.1| 19.9
221 |1054.46 |+ 919.4| 1.240| 2.220| 45 221 |1052.99 | + 947.0| 1.643 36| 19.7
3 2 |104335| -+ 9435| 1.249| 2.239 15 3 2 |1043.71| +1040.6 | 1.652 15| 19.6
312 |1032.80|+10 2.1| 1.285| 2.258| 6.8 312 |1034.78| +1128.3| 1.689 58| 19.9
322 |1024.14 | +1010.7 | 1.346 | 2.277| 11.6 322 |1027.21| +12 49| 1.753 99| 202
4 1 |1018.26| +10 6.7| 1.429| 2.296 | 15.8 4 1 |1021.74| +1227.3| 1.842 13.4| 205
408200 2013 EJz3 229.2 347207 472/ 3. 433659 2014 BGy; 2 20.2 340°17 °7/26.3 17
122 |11 5.06| — 348.6| 1.255| 2.046| 21.1 122 |11 4.10| +1057.0| 1.915 14.0| 20.4
2 1 |11 3.60|— 352.7| 1.172| 2.040| 17.4 2 1 |11 1.78|+12 7.4| 1.828 10.8| 20.2
211 |1059.11 | — 327.8| 1.107 | 2.035| 12.9 211 |1057.29 | +1330.4| 1.763 71| 19.9
221 |1052.16 | — 234.0| 1.063| 2.030| 7.9 221 |1051.14 | +1459.7| 1.725 36| 19.7
3 2 |104381|— 116.0| 1.041| 2.027| 4.3 3 2 |1044.09 | +1626.9| 1.716 35| 19.7
312 | 103556 |+ 016.2| 1.045| 2.024| 6.7 312 |1037.13| +17 43.6 | 1.734 7.0| 19.9
322 |1028.82 |+ 150.4| 1.072| 2.022| 11.7 322 |1031.18 | +1843.6 | 1.779 10.8| 20.1
4 1 |1024.73 |+ 3149| 1.121| 2.021| 16.6 4 1 |1027.03| +19235| 1.846 14.1] 20.3
265579 2005 Q013> 2292 68734 1°6/27. 357543 2004 RV317 2202 7589 3°9/ 3.318
122 |11 9.52 |- 85| 1.697| 2.499| 15.9 122 |1111.98| — 4 0.7 | 1.467 19.7| 21.2
21 |11 6.02 | 1.0| 1.629 | 2514| 123 2 1 |11 829|— 4 3.9| 1.399 16.1| 21.0
211 |11 0.09 | 7.4| 1.583| 2529 | 8.1 211 |11 1.80| — 342.1| 1.349 11.8| 20.7
221 |1052.36 | 41121.4| 1.563| 2.543 3.6 221 |105322| — 256.7| 1.322 72| 205
3 2 |1043.80|+1235.0| 1.570| 2.558 2.2 3 2 |104366| — 1527 1.321 40| 20.4
312 |1035.56|+1339.9| 1.606| 2.573| 6.4 312 |1034.46| — 038.6| 1.346 6.0| 205
322 |1028.65|+1430.2| 1.668| 2.588| 10.5 322 |1026.83 |+ 036.1| 1.398 10.3| 20.8
4 1 |1023.84] 26| 1.753| 2.603| 14.1 4 1 |1021.64 |+ 1432]| 1.473 143 21.1
104212 2000 ER117 220.2 180%26 6°0/23. 431048 2006 BMs» 220.2 21192 2°2/ 17
122 |1115.11 ] A 2379 | 3.179| 12.0 122 111233 — 0 9.9 2.488 131 217
2 1 |11 9.83 | 2.304 | 3.179| 9.6 2 1 |11 757 | — 020.7| 2.382 106 | 21.5
211 |11 2.38 | 2.254 | 3.180| 7.3 211 |11 0.89| — 019.0| 2.298 77| 213
221 |1053.35 | 2.232| 3.180| 6.0 221 |1052.73| — 0 5.8| 2.242 45| 21.1
3 2 |1043.59 | 2.238| 3.180| 6.6 3 2 |1043.76 |+ 016.7| 2.215 22| 209
312 |10 34.09 | 2272 | 3.179| 8.6 312 |1034.81 |+ 044.8| 2218 43| 21.0
322 |1025.75 | 2.332| 3179 | 11.1 322 |1026.68 |+ 114.4| 2.251 76| 21.2
4 1 |1019.28 | - 2.415| 3.178| 13.4 4 1 |1020.08|+ 1415]| 2310 . 10.7| 21.4
348915 2006 TG1o 2292 181%0 3°7/ 4. 415832 2001 RS1a 220.2103%2 5°8/ 6.2 18
122 |11 6.39 735.0| 2.656| 3.368| 13.1 122 |1113.31| —1123.7| 2.191 16.1| 22.2
2 1 |11 2.83 733.5| 2.555| 3.368| 10.9 2 1 |11 8.40| —1150.8| 2.114 13.6 | 22.0
211 |1057.61 7151 | 2.475| 3.368| 8.4 211 |11 1.41| —1156.9| 2.057 10.8| 21.9
221 |1051.16 640.3| 2.421| 3368| 5.7 221 | 105293 | —1141.3| 2.024 8.0| 217
3 2 |10 44.07 551.3| 2.395| 3.368 3.9 3 2 |1043.74| —11 54| 2.018 6.0| 21.7
312 |10 37.03 4520| 2399 | 3.367| 4.5 312 |1034.80 | —10 13.5| 2.040 6.2| 217
322 |10 30.73 3475| 2.431| 3.366| 6.9 322 |1026.96 | — 911.8| 2.091 83| 21.9
4 1 |1025.75 2433| 2491 3.365| 9.6 41 [102091| — 8 7.1 2.168 109 | 22.1
468467 2004 KK1o 2292 217778 9°2/13. 456777 2007 TS1ss 229.2 130729 071/29.218
122 |1114.86 | 5| 2.933] 3.701| 10.7 122 |111464 |+ 533.7| 1.911 15.3| 22.4
2 1 |11 9.78 | 3| 2.878| 3.694| 9.7 2 1 |11 973 |+ 554.8| 1.833 12.0| 22.2
211 |11 2.45 | 9| 2.848| 3.686| 9.2 211 |11 246 |+ 629.4| 1.778 8.1| 22.0
221 |1053.43 | 3| 2842| 3.679| 9.4 221 |1053.46 | + 7 13.2| 1.749 3.7 217
3 2 |1043.57 | 7| 2.862| 3.670| 10.1 3 2 |104362|+ 8 09| 1.749 0.8| 215
312 |10 33.90 | 5| 2904 | 3.662| 11.3 312 |1034.06 | + 846.1| 1.778 53| 21.9
322 |10 25.38 | 1| 2.968| 3.653| 12.6 322 | 102577 | + 923.7| 1.836 94| 221
4 1 |1018.76 | 2| 3.048| 3.644| 13.8 4 1 |1019.52| 4+ 9499| 1.918 129| 224
354866 2006 ARss 229.2 273750 476/24 171880 2001 QVo4 229.2 178?50 °3/26.2 17
122 |11 9.25| 413 0.8| 1.532| 2.352| 16.4 122 |11 7.89|+13 3.7 | 2.743 10.8| 21.3
2 1 |11 658 | -+1433.6| 1.439| 2.335| 12.8 2 1 |11 392|-+1359.9| 2.656 83| 21.1
211 |11 1.02 | 33| 1.369| 2.318| 87 211 | 105832 | +15 2.6 | 2.594 55| 21.0
221 |1053.04 | 05| 1.324| 2.300| 5.1 221 |1051.49 | +16 7.3 | 2.560 29| 208
3 2 |104362|-+2012.7| 1.306| 2.283| 5.7 3 2 |1044.05|+17 8.6 | 2.557 2.8| 20.8
312 |1034.14 | +2147.4| 1.316| 2.265| 9.8 312 |1036.71| +18 15| 2.585 54| 20.9
322 | 102596 | +2256.2| 1.349 | 2.246| 14.3 322 |1030.13| +1842.5| 2.641 82| 21.1
4 1 |1020.23] 53| 1.403| 2.228| 183 41 |1024.90| +19 9.6 2.722 10.71 21.3
155928 2001 PO43 2202 186°12 2°4/26. 120102 2003 FUs 2 29.2 326°29 °9/27.2 18
122 |11 15.76 | 4 7.6| 2.140| 2.925| 13.6 122 |1115.65| +14558]| 1.757 15.4 | 19.5
2 1 |111053|41236.1| 2.049| 2.925| 10.6 2 1 |111093|-+15 80| 1.673 12.0| 19.3
211 |11 3.00|-+1333.8| 1.983| 2.924| 7.0 211 |11 351|-+15255| 1.610 8.1| 19.0
221 |1053.72| +1435.1| 1.945| 2.923 35 221 |1054.03 | +1543.0| 1.573 42| 188
3 2 | 104351 |-+1533.3| 1.936| 2.920 2.9 3 2 |1043.50| +1554.3| 1.565 35| 18.7
312 |10 33.44 | 2.0| 1.958| 2916 | 6.3 312 | 103321 | +1554.4| 1.584 72| 19.0
322 |10 24.47 | 6.7 | 2.009| 2.911| 10.0 322 |1024.32| +15405| 1.630 11.3| 19.2
4 1 |1017.40 - 52| 2.084| 2906 | 13.3 41 |1017.73| +1512.2| 1.699 149 | 19.4




EPHEMERIDES

2 29.2 2 29.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
386567 2009 DW111 2292 87736 172/ 1.7 17 254364 2004hTSsg 229.2 273739 178/ 2.4 16
h m o ’ o m m o ’ o m
122 |11 6.02] — 018.6| 2.415| 3.171| 13.1| 215 122 |11 7.02| — 110.4| 2948| 3.685| 11.3| 22.1
2 1 |11 260 |+ 023.7| 2.334| 3.186| 10.4| 21.3 2 1 |11 331|— 053.9| 2.816| 3.655 92| 21.9
211 |1057.47 |+ 121.7| 2.275| 3.202 72| 21.1 211 |1058.01| — 024.0| 2.708| 3.625 67| 21.7
221 [1051.11 |+ 232.0| 2.244| 3.217 3.8| 20.9 221 |1051.44|+ 017.8| 2.627 | 3.594 3.8| 21.4
3 2 [1044.16 |+ 350.0| 2.242| 3.232 1.2| 208 3 2 |1044.10|+ 1 9.1| 2576| 3.562 18| 21.2
312 [1037.38|+ 5 9.3| 2271 | 3.247 40| 21.0 312 |1036.65|+ 2 59| 2556| 3.530 3.7| 21.3
322 |1031.46 |+ 6243 2.329| 3.261 73| 21.2 322 |1029.75|+ 3 3.7| 2.565| 3.498 6.7| 215
4 1 1102697 |+ 730.0| 2.413| 3.276 | 10.3| 21.4 4 1 |1024.01 |+ 358.1| 2.603| 3.465 96| 21.6
471425 2011 UC39 229.2 245%51 476/ 5.8 17 222257 2000 QC1i6 229.2 182%4 0°1/29.3 17
122 |11 6.35| —1023.0| 2.782| 3.473| 129]| 215 122 |[1111.04| + 524.7| 2296 | 3.067| 13.2| 21.9
2 1 |11 2.82|—1033.3| 2.668| 3.462| 11.0| 21.3 2 1 |11 6.68| -+ 547.7| 2.202| 3.068| 10.4| 21.7
211 |1057.66 | —1026.8 | 2.575| 3.451 87| 21.1 211 |11 0.34|-+ 6225| 2.132| 3.068 70| 215
221 |1051.24| —10 2.9| 2.508| 3.440 6.4| 21.0 221 |105250 |+ 7 5.8| 2.090| 3.068 33| 21.3
3 2 |1044.11| — 922.8| 2.468| 3.429 48| 20.8 3 2 |1043.88| -+ 753.1| 2.076| 3.067 07| 21.0
312 |1036.98| — 829.6 | 2.457| 3.417 50| 20.8 312 |1035.37 |+ 839.1| 2.093| 3.066 46| 213
322 |1030.50 | — 728.0| 2.474| 3.405 7.0| 20.9 322 |1027.80 |+ 919.0| 2.139| 3.064| 83| 21.6
4 1 |1025.28| — 623.2| 2519| 3.393 95| 21.1 4 1 |1021.85|+ 9493| 2210| 3.062| 11.5| 21.8
504547 2008 SX140 229.2 260%44 5°0/ 4.8 17 65592 2155 T-3 229.2359%0 3°1/ 3.4 18
122 |11 9.23| — 753.0| 2.177| 2.895| 154]| 21.6 122 |11 597| — 318.8| 2.171| 2919]| 146 19.2
2 1 |11 558 | — 816.0| 2.067| 2.882| 13.0| 21.4 2 1 |11 290|— 320.7| 2.076| 2.918| 11.9| 19.0
211 |1059.81 | — 820.3| 1.977| 2.869| 10.2| 21.2 211 |1057.88| — 3 5.4 | 2.004| 2.918 8.8| 188
221 |105233|— 8 4.8| 1.911| 2.855 72| 21.0 221 |1051.39| — 233.9| 1.956| 2.918 55| 18.6
3 2 |1043.86|— 730.6| 1.872| 2.841 51| 20.9 3 2 |1044.13| — 149.1| 1.935| 2.918 31| 185
312 |1035.33| — 641.4| 1.861| 2.827 58| 20.9 312 |1036.95| — 055.9| 1.943| 2.918 46| 18.6
322 |1027.67| — 543.0| 1.878| 2.813 86| 21.0 322 |1030.67|— 0 0.1| 1.979| 2.919 79| 188
4 1 |1021.68| — 441.9| 1.921| 2799 | 11.8| 21.2 4 1 |1025.99 |+ 0525]| 2.041| 2.920| 11.2| 19.0
219411 2000 SZ260 2292 78°91 8°0/22.118 159543 2001 RWe3 229.2116°89 0°3/29.5 18
122 |1117.14| +28425| 1.880| 2.689| 14.3| 20.1 122 [1112.39] + 316.9| 1.623| 2.407| 17.3| 20.9
2 1 |1111.80|+2956.4| 1.833| 2.700| 11.6| 20.0 2 1 |11 843 |-+ 355.0| 1.548| 2.420| 13.6| 20.7
211 |11 3.85|+31 4.4 1.810| 2.730 92| 19.9 211 |11 1.84| -+ 452.0| 1.495| 2.432 92| 20.4
221 |1054.05|+3157.3| 1.812| 2.750 8.1| 19.9 221 105327 |+ 6 32| 1.466| 2.444| 44| 202
3 2 |1043.55|+3227.3| 1.841| 2.770 8.8| 19.9 3 2 |1043.73 |+ 721.0| 1.465| 2.456 0.8 19.9
312 |1033.61|+3230.8| 1.897| 2.790| 10.9| 20.1 312 |1034.49 |+ 836.5| 1.493| 2.467 58| 20.3
322 |1025.32|+32 83| 1.976| 2.810| 13.3| 20.3 322 |1026.65|+ 941.9| 1.547| 2.478| 10.4| 20.6
4 1 |1019.39 | +3123.1| 2.076| 2.829| 156| 20.5 4 1 |1021.09|+1032.0| 1.625| 2.4838| 14.4| 20.8
411184 2010 HU1o 229.2 184°15 0°4/29.6 17 502842 2015 DRigs 229.2 185999 0°2/29.5 17
122 [1113.84|+ 425.7| 2.224| 2987 | 13.8| 222 122 |11 6.39| + 333.2| 2.438| 3.208| 12.6| 21.4
2 1 |11 893 |+ 4428 2.128| 2.988| 10.9| 22.0 2 1 |11 299 |-+ 4137 | 2.343| 3.208 99| 21.2
211 |11 1.89 |+ 5125 2.056| 2.988 75| 21.8 211 |1057.82|+ 5 7.6| 2.273| 3.208 6.7 | 21.0
221 |1053.22 |+ 551.8| 2.010| 2.987 36| 215 221 |1051.33 |+ 611.6| 2.230| 3.207 3.2| 208
3 2 |1043.70 |+ 636.3| 1.995| 2.985 07| 21.3 3 2 |1044.16 |+ 720.8| 2.216| 3.207 06| 20.6
312 |1034.27 |+ 720.6| 2.010| 2.983 47| 21.6 312 |1037.07 |+ 829.3| 2.233| 3.206 43| 20.9
322 |1025.85|+ 759.8| 2.054| 2.980 85| 21.8 322 |1030.79 | + 931.8| 2.278| 3.205 78| 21.1
4 1 |1019.18 |+ 830.1| 2.123| 2.976| 11.9| 22.0 4 1 |1025.94|+1024.0| 2.340| 3.204| 10.8| 21.3

422277 2014 SWis2 229.2 187729 0°7/29.8 17 58130 1981 ER3g 229.2 46°81 37
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122 |1112.30]| 4+ 3135 2.076| 2.843| 146| 22.4 122 |11 621|— 537.8| 1.608| 2.368| 18.4| 19.0
21 |11 791 |+ 3365| 1.982| 2.843| 11.6| 222 2 1 |11 3.63| —512.6| 1534 | 2.382| 15.1| 18.7
211 |11 129 |+ 4143| 1.910| 2.842| 8.0| 21.9 211 |1058.62| — 420.8| 1.480| 2.397| 11.1| 185
221 105298 |4 5 3.9| 1.864| 2.841 3.9 217 221 |1051.78| — 3 4.7| 1.448| 2.412| 6.8| 18.3
3 2 |104375|+ 6 03| 1.848| 2.839| 0.8| 21.4 3 2 |1044.07| — 130.2| 1.444| 2.428| 3.6| 18.2
312 | 103462 |+ 657.3| 1.862| 2.836| 4.9| 217 312 |1036.62 |+ 013.1| 1.466| 2.443| 54| 183
322 |102653 |+ 749.0| 1.903| 2.832| 89| 220 322 |103048 |+ 1549| 1516| 2.460| 95| 186
4 1 |1020.26 |+ 830.8| 1.971| 2.828| 12.5| 22.2 4 1 |1026.41| 4+ 326.4| 1.580| 2.476| 13.3| 18.8
183049 2002 QWoo 2202 85%7 1°1/28.218 88145 2000 WTig» 220.2 125%23 0°9/28.2 18
122 |11 968|+ 624.6| 1.665| 2.462| 16.4| 20.9 122 |11 900| + 6 29| 2.263| 3.041| 13.2| 20.1
2 1 |11 626 |+ 719.9| 1592 | 2.474| 12.7| 20.7 2 1 |11 505|-+ 7 53| 2.184| 3.055| 10.2| 19.9
211 |11 034 |+ 831.7| 1541 | 2.485| 8.4| 205 211 | 105920 | + 820.7| 2.129| 3.069| 6.7| 19.7
221 | 105255 |+ 953.8| 1516 | 2.497| 3.7| 20.2 221 |1051.96 | + 944.1| 2.102| 3.082| 3.0| 19.5
3 2 |1043.86|-+1117.8| 1.519| 2.508 18| 20.1 3 2 |1044.04|+11 9.0| 2.106| 3.095| 1.4| 19.4
312 |1035.44 | +1234.4| 1550| 2520 6.3| 20.4 312 |1036.31| +1228.3| 2.140| 3.107| 5.0| 19.6
322 | 102836 |-+1336.8| 1.607| 2531 | 10.7| 20.7 322 | 102955 | +1336.6| 2.203| 3.119| 86| 19.9
4 1 |1023.41|+1420.8| 1.688| 2.542| 14.4| 21.0 4 1 |1024.39| 414301 2201 | 3.131| 11.6| 20.1
67590 2000 SU135 229.2 301°78 378/ 2.7 18 106174 2000 UX3 2292 75770 470/ 3.4 18
122 111222 — 1127 1.509| 2.282| 18.9| 19.0 122 |111077| — 354.8| 1.544| 2.307| 19.0| 19.3
2 1 |11 8.78| — 142.8| 1.417| 2.276| 15.5| 18.8 2 1 |11 736|— 4 26| 1.466| 2.316| 155| 19.1
211 |11 241 |— 153.5| 1.345| 2.269| 11.4| 185 211 |11 1.25| — 346.7| 1.408| 2.325| 11.5| 18.9
221 |1053.68| — 144.7| 1.296| 2.262| 6.9| 18.3 221 |1053.05| — 3 80| 1.371| 2335| 7.1| 187
3 2 |104359 | — 118.7| 1.272| 2.256| 3.8| 18.0 3 2 |104380| — 2105| 1.361| 2.344| 40| 185
312 |1033.563| — 041.2| 1.274| 2.250| 6.3| 18.2 312 | 103478 — 1 19| 1.378| 2.354| 6.0| 186
322 |1024.85|+ 0 0.6| 1.302| 2.244| 10.9| 18.4 322 |1027.18| +0 9.0| 1.421| 2.363| 10.1| 18.9
4 1 |1018.63|+ 039.2| 1.353| 2.238| 153| 186 4 1 |1021.90| 4+ 1140]| 1.487| 2.372| 142| 19.1
227472 2005 WFieo 220.2 268%7 2°3/27.117 496736 2016 GEoqs 220.2130°76 2°6/ 2.8 17
122 |11 9.76 | +11 9.9| 1.900| 2.702| 14.4| 20.8 122 |11 923| — 213.0| 2.114| 2.863| 14.9| 21.1
2 1 |11 6.19 | +1154.1| 1.812| 2.697| 11.2| 205 2 1 |11 543 | —2 62| 2.024| 2.869| 12.1| 20.9
211 |11 027 |-+1249.0| 1.746| 2.692| 7.4| 203 211 | 105958 | — 142.0| 1.957| 2.875| 8.8| 20.7
221 | 105255 |-+1349.0| 1.707 | 2.687| 3.6| 20.0 221 |1052.18| — 1 2.1| 1.914| 2.880| 5.2| 205
3 2 |1043.86|+1447.1| 1.696 | 2.681 29| 20.0 3 2 |104399| — 0 99| 1.900| 2.886| 26| 204
312 | 103528 | +1536.1| 1.713| 2.676| 6.6| 20.2 312 | 103594 | + 048.8| 1.915| 2.891| 4.6| 205
322 |1027.84|+1611.1| 1.757| 2.670| 10.6 | 20.4 322 |1028.89 |+ 148.0| 1.959| 2.896| 8.1| 20.7
4 1 |1022.34|+1629.2| 1.824| 2.665| 14.1| 20.6 4 1 |1023.54 |4 241.9| 2.028| 2901 | 11.5| 21.0



EPHEMERIDES

2 29.2 2 29.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
422379 2014 SZ26 2292 74%46 377/ 4018 84335 2OO2hTR53 229.2 109713 077/29.8 18
h m o ’ m m o ’ o m
122 |11 9.42| — 654.3| 1.781| 2.520 17.6 20.5 122 111070 |+ 3 23| 1.847| 2.624| 15.8| 19.9
21 |11 577 |— 624.7| 1.713| 2547 | 14.4| 203 2 1 |11 6.83| -+ 3287 | 1.767| 2.634| 12.4| 19.7
211 |1059.84 | — 530.1| 1.665| 2573 | 10.7| 20.1 211 |11 064 |+ 411.7| 1.710| 2.645| 85| 195
221 |1052.28| — 412.8| 1.641| 2.600| 6.7| 20.0 221 |105271 |+ 5 73| 1.678| 2.655| 4.1| 19.2
3 2 |1043.99| — 238.6| 1.644| 2.626 38| 1938 3 2 |104393|+6 98| 1.674| 2.664| 0.8| 19.0
312 |1036.04| — 056.3| 1.676| 2.652| 5.2| 20.0 312 | 103538 |+ 712.0| 1.699| 2.674| 51| 19.3
322 |102937 |+ 044.8| 1.736| 2.677| 87| 202 322 |1028.03|+ 8 7.4| 1.751| 2.683| 9.3| 19.6
4 1 |1024.68 |+ 21661 1.822| 2.702| 12.2| 205 4 1 |102265| 4+ 851.2| 1.828| 2.692| 13.0| 19.8
434604 2005 UM313 2202 97°%61 13°5/13.2 17 196554 2003 QZ7 220.2223°81 0°9/ 1.1 17
122 |11 9.22| —2527.8| 1.265| 1.931| 26.8| 21.0 122 |11 969| 4+ 3 3.1| 2.184| 2.953| 13.9| 21.1
21 |11 7.09|—2613.3| 1.192| 1.941| 24.3| 20.9 2 1 |11 581 |-+ 315.6| 2.087| 2.948| 11.1| 20.9
211 |11 1.60| —2613.7| 1.130| 1.952| 21.2| 20.7 211 |1059.87 | + 341.8| 2.012| 2.944| 7.7| 207
221 |1053.39| —2521.1| 1.083| 1.962| 17.9| 205 221 | 105236 |+ 419.0| 1.964| 2.939| 3.9| 205
3 2 |1043.72| —2332.1| 1.054| 1.972| 14.9| 203 3 2 |1044.01|+5 33| 1.944| 2.934| 1.0| 20.2
312 |1034.30 | —2053.2| 1.048| 1.982| 13.5| 20.3 312 | 103572 |+ 549.2| 1.954| 2.929| 46| 205
322 |1026.70 | —17 40.5| 1.064 | 1.992 | 14.4| 20.3 322 | 102837 |+ 631.7| 1.992| 2.924| 84| 207
4 1 |1022.07| —1415.1| 1.103| 2.001| 17.0| 20.5 4 1 [102269|+ 7 6.3| 2.055| 2.918| 11.8| 209
182055 2000 DAg, 220.2 108°32 0°2/29.4 18 396721 2002 XGso 220.2142°87 4°2/ 3.6 18
122 |1111.06|+ 4256| 1.818| 2.601| 15.8]| 20.6 122 |111361| — 450.4| 1.656| 2.403| 18.5| 21.4
2 1 |11 7.14 |+ 455.3| 1.740| 2.611| 12.4| 20.4 21 |11 946|— 5 0.1| 1573| 2.412| 152 | 21.1
211 |11 085 |-+ 5405| 1.684| 2.622| 8.4| 20.2 211 |11 2.63| — 446.9| 1508 | 2.419| 11.4| 20.9
221 |1052.79 |+ 637.1| 1.653| 2.632 3.9| 20.0 221 |1053.72| — 411.1| 1.467| 2.427| 7.2| 207
3 2 |104388 |+ 739.0| 1.651| 2.642| 0.8| 19.7 3 2 |1043.72| — 316.0| 1.453| 2.433| 43| 205
312 | 103520 |+ 838.8| 1.678| 2.652| 5.4 | 20.1 312 | 103390 | — 2 87| 1.466| 2.440| 6.0| 20.6
322 |1027.76 | + 930.3| 1.731| 2.661 96| 203 322 |102545| — 057.6| 1506 | 2.445| 9.9| 20.9
4 1 [1022.33|-+10 9.0| 1.809| 2.670| 13.3| 20.6 4 1 101928+ 0 9.2| 1.570| 2.450| 139| 21.1
408988 2002 TNgs 2202 68°%65 17°0/16.1 16 307455 2002 VPss 220.2138%08 0°1/29.318 R
122 |114227|+54265| 1.680| 2.411| 18.8| 20.7 122 111237+ 5 65| 2.059| 2.834| 14.4| 21.0
2 1 |1132.89|-+5557.7| 1.664| 2.430| 17.7| 20.7 2 1 |11 7.88| -+ 5322 1.977| 2.844| 11.3| 20.8
211 |1118.47|+5659.1| 1.666| 2.448 | 17.1| 20.7 211 |11 1.22| -+ 611.0| 1.918| 2.854| 7.7| 20.6
221 |11 0.71|45717.7| 1.686| 2.467| 17.1| 20.7 221 |105295|+ 659.3| 1.885| 2.864| 3.6| 204
3 2 |104231|+5646.0| 1.726| 2.486| 17.7| 20.8 3 2 |104390 |+ 751.6| 1.882| 2.873| 0.7| 20.2
312 |1026.03 | +5526.0| 1.785| 2.505| 18.6| 20.9 312 |1035.05| -+ 842.0| 1.908| 2.881| 4.9| 205
322 |1013.70 | +5326.6 | 1.860 | 2.524 | 19.7| 21.0 322 |102732|+ 9251 1.963| 2.880| 8.8 | 20.8
4 1 |10 598|-+5058.8| 1.950| 2.542| 20.8| 21.2 4 1 |1021.42| 4+ 957.4| 2.042| 2.897| 12.2| 21.0
503233 2015 HD1g9 220.2 328°85 2°4/26.5 17 457129 2008 FQe3 220.2 335%1 2°9/26.9 17
122 |11 4.89|+10265| 2.079| 2.883| 13.3| 21.3 122 |11 7.42| +1054.2| 1.478| 2.299| 16.9| 21.4
2 1 |11 223 |+1135.4| 1.989| 2.876| 10.2| 21.0 2 1 |11 5.07|-+1146.2| 1.395| 2.291 | 13.1| 21.1
211 |1057.54 | +1256.4| 1.923| 2.870| 6.8| 20.8 211 |1059.93 | +1252.8| 1.333| 2.283| 8.8| 208
221 |1051.29 | +1423.5| 1.884| 2.863 33| 20.6 221 | 105255 | +14 69| 1.295| 2.276| 43| 205
3 2 |1044.20 | +15493| 1.873| 2.857 3.0| 206 3 2 |104397|+1519.1| 1.284| 2.269| 3.6| 20.5
312 |1037.19 | +17 59| 1.892| 2.851 6.4| 208 312 | 103551 | +16195| 1.299 | 2.263| 8.0| 20.7
322 |1031.11|+18 7.5| 1.938| 2.845| 10.0| 21.0 322 |1028.44 | +17 1.2| 1.338| 2.258| 12.7| 20.9
4 1 |1026.70| +1850.7| 2.007 | 2.840| 13.3| 21.2 4 1 |1023.75| +1720.8| 1.398| 2.253| 16.8| 21.2
111226 2001 WO,s 220.2 198°77 0°5/29.9 18 412906 2014 QG106 220.2 18214 0°2/29.5 18
122 |11 6.48| 4+ 2423 | 2.867| 3.625| 11.2| 21.3 122 111097 |+ 3 79| 1.908| 2.683| 15.4| 215
21 |11 279 |4 319.2| 2.765| 3.621 8.8| 21.1 21 |11 7.10| -+ 351.3| 1.817| 2.684| 12.2| 21.3
211 |105757 |+ 4 80| 2688 | 3.618| 6.0| 20.9 211 |11 090 |+ 4524 | 1.749| 2.684| 83| 21.0
221 |1051.20 |+ 5 6.0| 2.638| 3.614| 3.0| 20.7 221 |105289 |+ 6 7.1| 1.706| 2.684| 3.9| 20.8
3 2 |104423|+6 93| 2619| 3.610| 0.6| 205 3 2 |104392 |+ 7287 1.693| 2.683| 0.8| 205
312 |1037.31 |+ 713.1| 2.631| 3.605 3.7| 207 312 |1035.05|+ 849.3| 1.709| 2.682| 53| 20.8
322 |1031.06 | + 812.9| 2673 | 3.600| 6.8| 20.9 322 |1027.30 | +10 1.3 | 1.752| 2.680| 9.6 | 21.1
4 1 |1026.02|+ 9 48| 2.742| 3.594| 95| 21.1 4 1 |1021.48|4+10595| 1.821| 2.678| 13.4| 21.3
281729 2008 XY14 220.2 198%98 0°1/29.2 17 455598 2004 TG 220.2164°08 1°4/ 1.6 18
122 |11 9.23 |+ 543.7| 2.312| 3.088| 13.0| 21.6 122 |111401| 4+ 057.2| 2.129| 2.882| 14.7| 22.8
2 1 |11 529 |+ 6 5.8| 2.218| 3.086| 10.2| =21.4 2 1 |11 9.13| -+ 116.2| 2.039| 2.889| 11.8| 22.6
211 |1059.43 |+ 639.4| 2.148| 3.085| 6.9| 21.2 211 |11 2.08| -+ 151.0| 1.971| 2.8906| 8.2| 22.4
221 |1052.11 |4+ 721.2| 2.104| 3.083 3.2| 21.0 221 |105337 |+ 2389 1.929| 2.902| 43| 22.1
3 2 |1044.04|+ 8 6.8| 2.090| 3.081 07| 208 3 2 |104382 |+ 3355| 1.917| 2.906 14| 21.9
312 |1036.06 | + 851.0| 2.106 | 3.078| 4.6| 21.1 312 |1034.42 |+ 4347| 1.935| 2.910| 4.6| 222
322 |102898 |+ 9292 | 2.150| 3.076| 82| 21.3 322 |1026.08| + 530.7| 1.983| 2.913| 85| 224
4 1 |1023.47|+ 957.8| 2.219| 3.073| 11.4| 215 4 1 |1019.55| 4 618.4| 2.056| 2.915| 12.0| 22.6
57226 2001 QN7s 220.2 228225 6°1/24.118 162602 2000 SD73 220.2 141956 1°3/28.118
122 |1116.92| +2326.8| 1.953| 2.759| 14.0| 18.9 122 | 111334 |+ 7565| 1.835| 2.623| 15.4| 20.9
2 1 |1111.79| 424156 | 1.872| 2.754| 11.1| 18.7 2 1 |11 893|-+ 8395 1.756| 2.633| 12.0| 20.6
211 |11 404|425 4.0| 1.815| 2.749| 8.2| 185 211 |11 2.08| -+ 9358 1.700| 2.642| 8.0 | 20.4
221 |1054.30 | +2544.2| 1.785| 2.744| 6.2| 183 221 |1053.40 | +1039.9| 1.671| 2.651 36| 202
3 2 |104357|+26 86| 1.782| 2.738| 6.8| 184 3 2 |1043.82| +11445| 1.670| 2.659 1.8| 20.1
312 |1033.10 | +26 12.1| 1.808 | 2.733| 9.3| 185 312 |1034.49 | +1242.4| 1699 | 2.667| 6.1| 204
322 |1024.01 | +2553.4| 1.858| 2.727 | 12.4| 18.7 322 |1026.43 | +1327.8| 1.755| 2.674| 10.2| 20.6
4 1 |1017.16 | +2513.9| 1.931| 2.721| 15.3| 18.8 4 1 |1020.44| +1357.4| 1.834| 2.680| 13.8| 20.8
369975 1996 XZg 220.2 107°%44 0°5/28.8 18 96374 1997 YZ13 2202117710 2°4/27.118
122 |1112.49| 4+ 7322 1.991| 2.775| 145]| 21.9 122 |1113.23|+1013.0| 1.758| 2.556| 15.6| 20.0
2 1 |11 802 |-+ 749.8| 1.912| 2.786| 11.3| 21.7 2 1 |11 8.89|+11154| 1.689| 2.572| 12.0| 19.8
211 |11 132|+ 818.4| 1.856| 2.796| 7.6| 215 211 |11 2.05|+12299| 1.642| 2587| 7.9| 19.6
221 | 105299 |+ 854.0| 1.826| 2.806 34| 213 221 | 105337 | +13495| 1.623| 2.602| 3.8| 19.4
3 2 |1043.86 |+ 931.6| 1.826| 2.816 1.1 211 3 2 |1043.84|+15 56| 1.632| 2.617| 3.1| 19.4
312 |1034.99 | +10 56| 1.854| 2.826| 52| 21.4 312 |1034.62 | +1610.0| 1.670| 2.631| 6.9| 19.6
322 |1027.28 | +1031.5| 1.910| 2.835| 9.1| 217 322 |1026.78 | +1657.5| 1.734| 2.644| 10.9| 19.9
4 1 |1021.48| +10465| 1.991| 2.844| 125| 21.9 4 1 |1021.10| +17255| 1.822| 2.657 | 143| 20.1




EPHEMERIDES

2 29.3 2 29.3
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r B ‘ | 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
325235 229.3265°09 479/ 5.0 17 146707 2001hWN6 2293 33707 107°5/10.0 18
o ’ o m o ’ o m
122 — 853.0| 2.101| 2.818]| 15.9 122 |11 9.39| —1951.8| 1.833| 2.492| 19.7| 19.5
21 — 8536 | 1.982| 2.797| 135 2 1 |11 621 —21 26| 1.745| 2.495| 17.6| 19.3
211 — 831.7| 1.882| 2.775| 10.6 211 |11 051| —2146.4| 1.673| 2.498| 15.3| 19.1
221 — 746.5| 1.807| 2.753 7.4 221 [1052.81| —2158.6| 1.621| 2.501| 12.9| 19.0
3 2 — 639.5| 1.758| 2.730 5.0 3 2 |1043.98| —2136.8| 1.591| 2.504| 11.0| 18.9
312 — 515.8| 1.738| 2.707 5.8 312 |1035.20 | —20 43.3| 1.584| 2.508| 10.5| 18.9
322 — 3428 1.745| 2.683 8.9 322 (102757 | —1924.8| 1.602| 2.512| 11.6| 189
4 1 — 2 91| 1.779| 2.659| 12.5 4 1 |1022.05| —1751.1| 1.643| 2516| 13.7| 19.1
30138 229.3 157°48 1%5/ 1. 140573 2001 THais 2293212732 1°3/ 1.7 18
122 4+ 134.8]| 1.483| 2.270| 185 122 |11 949| + 1544 2.770| 3.520]| 11.7| 20.6
21 4 148.1| 1.400| 2.271| 14.8 2 1 |11 520|+ 1576| 2.665| 3.514| 0.4| 20.4
211 4+ 2225| 1.336| 2.271| 104 211 |1059.25 |+ 211.7| 2583 | 3.508| 6.6| 20.2
221 4+ 315.0| 1.296| 2.272 5.4 221 |1052.04| -+ 235.0| 2.530| 3.501 35| 20.0
3 2 4+ 419.4| 1.283| 2.273 1.5 3 2 |1044.17 |+ 3 49| 2.506| 3.494 13| 19.8
312 4+ 527.0| 1.296 | 2.273 6.0 312 |1036.33 |+ 337.5| 2513 | 3.487 3.7| 20.0
322 4+ 6292 1.335| 2.274| 11.0 322 |1029.21 |+ 4 93| 2549 | 3.480| 6.8| 202
4 1 4+ 719.0| 1.396| 2.274| 154 4 1 |1023.40|+ 436.7| 2612| 3.472| 97| 203
506700 229.3 189776 0°7/28. 470372 2007 TU12s 229.3 251738 2°4/ 3.0 17
122 4+ 849.7| 2.973| 3.744| 105 122 |11 6.97] — 312.6| 2.508| 3.245| 13.1] 21.8
21 4+ 9 90| 2.876| 3.743 8.2 2 1 |11 354|— 2532| 2.393| 3.230| 10.7| 21.6
211 4+ 9352| 2.804| 3.741 5.4 211 [105831| — 217.1| 2.301| 3.215| 7.9| 21.4
221 410 55| 2760 | 3.739 2.5 221 |[1051.67| — 125.4| 2.235| 3.199| 4.7| 21.2
3 2 +1036.5| 2.747| 3.737 1.0 3 2 [1044.24| — 021.4| 2.198| 3.183 24| 21.0
312 +11 45| 2766 | 3.734| 4.0 312 [1036.77| + 049.8| 2.191| 3.166| 4.1| 21.1
322 +11265| 2.814| 3.731 6.9 322 [1030.02|+ 2 26| 2.214| 3.150| 7.4| 21.3
41 +11 405| 2.880 | 3.727 9.5 4 1 |102465|+ 311.0] 2.263| 3.133| 106 21.4
463553 229.3 213%49 1°3/ 1. 128943 2004 TT127 229.3178%57 2°1/26.9 18
122 4+ 055.3| 2.045| 2.812| 14.8 122 |1110.01] +1118.3| 2.262| 3.054| 12.8] 20.3
21 4+ 120.0| 1.950| 2.809| 11.8 2 1 |11 5.98|-+12 94| 2.175| 3.055| 9.9| 20.2
211 + 2 18| 1.877| 2.806 8.3 211 |1059.95|+13 9.6 | 2.113| 3.056| 6.5| 19.9
221 4+ 258.0| 1.829| 2.803 43 221 |1052.41 | +1413.7| 2.078| 3.057 32| 19.7
3 2 4+ 4 38| 1.810| 2.800 1.3 3 2 |1044.10 | +15155| 2.073| 3.057 27| 197
312 4+ 5125| 1.820| 2.796 47 312 |1035.92| +16 8.8| 2.097| 3.056| 5.9| 19.9
322 4+ 617.6| 1.858| 2.792 8.7 322 |1028.70 | +16 49.4 | 2.149| 3.056| 9.3| 20.1
4 1 + 7133]| 1.921| 2.788| 123 4 1 1102312 | +1714.7] 2.226| 3.055| 12.3| 20.3
23037 229.3 124%02 1°8/27. 225538 2000 SVes 229.3254°00 2°0/ 2.4 17
122 . 5] 1.956| 2.745]| 14.6 122 |11 7.84] — 2 0.4 2.139| 2.801| 14.7] 20.9
21 4 3| 1.884| 2.762| 11.3 2 1 |11 456 — 131.1| 2.028| 2.876| 11.9| 20.7
211 . 4| 1.835| 2.778 7.4 211 |1059.19| — 042.1| 1.939| 2.860| 8.6| 20.4
221 . 2| 1.813| 2.793 3.4 221 [1052.15| + 024.7| 1.875| 2.844| 49| 20.1
3 2 . 9| 1.821| 2.808 2.4 3 2 |1044.14| + 145.0| 1.840| 2.828 20| 19.9
312 . 0| 1.858| 2.822 6.0 312 |1036.07 |+ 312.0| 1.835| 2.811 46| 20.1
322 . 0| 1.922| 2.835 9.8 322 |1028.86|+ 4382| 1.858| 2.794| 8.6| 20.3
41 1 4| 2011| 2.848| 13.1 4 1 |1023.29|+ 556.7| 1.907| 2776 | 12.3| 20.5
485841 229.3 357%34 13°0/25. 198700 Nataliegriinewald 2293 80791 2°5/27.218
122 . 0.977| 1.799| 235 122 |1116.14| +1419.0| 2.057| 2.850| 13.9| 20.5
21 . 0.917 | 1.797 | 19.8 2 1 |1110.64|-+1439.0| 1.993| 2.872| 10.7| 20.4
211 . 0.873| 1.796| 16.0 211 |11 2.94|-+15 3.9| 1.953| 2.805| 7.1| 20.2
221 . 0.849 | 1.795| 13.4 221 |1053.71 | +1528.6 | 1.940| 2.917 3.6 20.0
3 2 . 0.847 | 1.795| 135 3 2 |1043.85| +1547.9| 1.956| 2.939 3.0 20.0
312 . 0.868 | 1.795| 16.5 312 |1034.41 | +1557.6| 2.002| 2.961 6.1 20.2
322 . 0.910 | 1.796| 20.5 322 |1026.29 | +1555.5| 2.076 | 2.983| 95| 205
4 1 . 0.971| 1.798| 245 4 1 1102013 | +1540.9| 2.174| 3.004| 125| 20.7
290606 229.3 248%0 2°0/27. 109288 2001 QY122 2293 85°17 1°5/27.918
122 1 1.905 | 2.704| 14.5 122 |111251] + 848.3| 1.811| 2.605| 15.4| 19.4
21 . 1.817 | 2.700| 11.3 2 1 |11 816 |+ 9322 | 1.747| 2.627| 11.9| 19.2
211 4 1.751| 2.696 75 211 |11 1.47|-+1028.0| 1.705| 2.648| 7.8| 19.0
221 . 1.712 | 2.691 3.5 221 |1053.09 | +1129.6| 1.689| 2.670 35| 18.8
3 2 . 1.700 | 2.687 2.5 3 2 |1043.98|+1229.9| 1.703| 2.691 21| 187
312 . 1.718 | 2.683 6.4 312 |1035.24 | +1322.0| 1.745| 2.712| 6.0| 19.0
322 . 1.762 | 2.678| 10.4 322 [(1027.83| +14 1.0| 1.814| 2.732| 10.0| 19.3
41 . 1.829 | 2.6731 13.9 4 1 1102247 | +14243] 1.906| 2.752| 13.3| 19.6
463531 2293 261722 274/ 1. 109749 2001 ROes 229.3123%5 372/ 4.118
122 + 2188 1.937| 2.696| 15.7 122 |11 752 — 526.0| 2560| 3.283| 13.2| 19.5
21 4+ 1459| 1.830| 2.683| 12.8 2 1 |11 376 | — 523.9| 2.468| 3.202| 10.9| 19.3
211 4+ 1249| 1.745| 2.669 9.1 211 |105831|— 5 57| 2.398| 3.300| 8.2| 19.2
221 4+ 1152| 1.685| 2.656 5.1 221 |1051.61 | — 432.4| 2.354| 3.308| 5.3| 19.0
3 2 4 1149| 1.654| 2.641 2.4 3 2 |1044.28| — 346.4| 2.338| 3.316 3.3| 18.9
312 4+ 1205| 1.653| 2.627 5.3 312 |1037.07| — 252.0| 2.352| 3.323| 43| 189
322 4+ 1280| 1.679| 2.613 9.5 322 |1030.66| — 154.3| 2.394| 3.331 6.9 | 19.1
41 4+ 1331 1.731| 2598 134 4 1 |1025.63| — 058.3| 2.464| 3338| 97| 193
466187 229.3 220778 8°9/20. 28745 2000 GV144 2293 77°79 077/29.8 18
122 1 2.051| 2.854| 13.5 122 [111335]| + 3 15| 1.394| 2.187| 19.2| 19.3
21 . 1.983 | 2.849 | 11.3 2 1 |11 951 |+ 3249 1.330| 2.206| 15.1| 19.1
211 4 1.038| 2.844| 9.6 211 |11 274|+ 4 88| 1.286| 2.224| 10.3| 18.8
221 . 1.920 | 2.839 8.9 221 [1053.78 |+ 5 83| 1.265| 2.242| 5.0| 186
3 2 . 1.927 | 2.833 9.8 3 2 |1043.83|+ 6157 | 1.270| 2.261 1.0| 183
312 . 1.960 | 2.828 | 11.8 312 |103431 |+ 721.6| 1.302| 2279| 6.2| 187
322 . 2.016 | 2.822| 14.1 322 [1026.48| + 818.0| 1.360| 2.296 | 11.1| 19.1
4 1 . 2.092| 2.815| 16.3 4 1 |1021.22| 4 859.4| 1.441| 2.314| 153| 19.4




EPHEMERIDES

2 29.3 2 29.3
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
347431 2012 TZ2 229.3 147729 3°6/25.7 17 9007 James Bond 2293 121720 275/ 2.6 18
h m o ’ o m m o ’ o m
122 |1111.76 | +1753.9| 2.323| 3.124| 12.2| 21.0 122 (111128 — 211.0| 1.917| 2.669| 16.1| 183
2 1 |11 7.27|+1830.2| 2.242| 3.125| 95| 20.9 2 1 |11 7.23|— 1555| 1.835| 2.682| 13.0| 18.1
211 |11 076 | +19 95| 2.185| 3.126| 6.5| 20.7 211 |11 091 |— 1204| 1.775| 2.695| 9.4| 17.9
221 |1052.76 | +19 46.4 | 2.155| 3.127| 4.0| 205 221 |105291|— 0281 1.739| 2.707| 5.4| 17.7
3 2 |1044.05|+2015.4| 2.155| 3.128| 4.1| 205 3 2 |1044.08|+ 036.9| 1.732| 2.719| 25| 175
312 |1035.53|+2032.1| 2.184| 3.129| 6.7| 207 312 |1035.45 |+ 147.7| 1.754| 2730 | 4.9| 17.7
322 |1028.03|+2034.2| 2240 | 3.130| 9.7| 20.9 322 |1027.99 |+ 257.1| 1.804| 2.741| 8.7 | 18.0
4 1 [1022.24|+2021.1| 2.320| 3.131| 12.4| 21.0 4 1 |1022.44 |+ 3588]| 1.879| 2.751| 12.3| 18.2
491244 2011 UG 229.3 239%44 1°1/28.517 62040 2000 RA¢s 2293 56773 1°1/ 1.0 18
122 |111480|+ 8305| 1.686| 2.479| 16.4| 225 122 [111503| + 4 7.2| 1.341] 2.137| 19.7| 188
2 1 |111056 |+ 850.0| 1.591| 2.470| 12.9| 222 2 1 |111087 |-+ 4 3.1| 1.281| 2.158| 155| 18.6
211 |11 353 |+ 9224 1517 | 2.459| 87| 220 211 |11 3.66 |+ 416.9| 1.240| 2.179| 10.6| 18.3
221 |1054.25|+10 3.2| 1.469| 2.449| 40| 21.6 221 | 105423 |+ 4448| 1.223| 2.201| 5.2| 181
3 2 |1043.71 | +1046.2 | 1.448| 2.438 1.7| 215 3 2 |1043.82 |+ 520.9| 1.232| 2.222 12| 17.9
312 |1033.19| +1124.0| 1.456| 2.426| 65| 21.7 312 |1033.95|+ 557.4| 1.267| 2.244| 6.1| 182
322 |1023.98 | +1151.0| 1.490| 2.414| 11.2| 22.0 322 |1025.90 | + 627.8| 1.328| 2.267| 11.1| 18.6
4 1 |1017.08| +12 35| 1.547| 2.402| 15.4| 22.2 4 1 |102052 |+ 647.4| 1.411| 2289 | 153| 18.9
432041 2008 WEgo 229.3 179%39 16°1/13.7 15 119575 2001 VKo; 2293 29788 5°3/24.118
122 |1126.02 | +4112.7| 1.379| 2.182| 18.9| 21.2 122 |11 7.37| +1546.8| 1.578| 2.405]| 15.7| 19.2
2 1 |1121.08|-+44 31| 1.340| 2.184| 17.1| 21.0 2 1 |11 480|-+1726.1| 1512 | 2.411| 12.1| 18.9
211 |1111.50| +4635.9| 1.322| 2.186| 16.1| 21.0 211 |1059.60 | +1915.3| 1.468| 2.416| 8.3 | 187
221 |1058.14 | +48325| 1.326| 2.187| 16.4| 21.0 221 |1052.40 | +21 42| 1.451| 2.423| 55| 18.6
3 2 |1042.90 | +4938.3| 1.350| 2.186| 17.8| 21.1 3 2 |1044.19| +2241.0| 1.460| 2.429| 6.3| 18.6
312 |1028.32| +49485| 1.394| 2.185| 19.8| 21.2 312 |1036.24 | +2356.1| 1.496| 2.436| 9.6| 18.8
322 |1016.61 | +49 8.0 | 1.453| 2.183| 22.0| 21.4 322 |1029.68 | +24 445 | 1.556| 2.444| 13.3| 19.1
4 1 |10 9.09 | +47 46.7| 1.526| 2.180| 23.9| 215 4 1 |102537|+25 51| 1.637| 2.451| 16.6| 19.3
369108 2008 JT 24 229.3 284753 9°0/ 7.9 17 336040 2007 VSags 229311286 2°7/25.7 18
122 |11 935| —15499| 1.854| 2538| 18.8| 20.9 122 |11 826]| +1322.6| 2.694| 3.486| 10.9| 21.3
2 1 |11 6.19| —1647.0| 1.754| 2530 | 16.6 | 20.7 2 1 |11 422|+1437.3| 2.625| 3.505| 8.4 | 21.2
211 |11 055|—1719.4| 1.671| 2522| 13.9| 205 211 |105855| +1558.2| 2581 | 3.524| 55| 21.0
221 |1052.88| —1723.3| 1.608| 2514 | 11.3| 20.3 221 |1051.72| +1719.8| 2567 | 3.542| 3.1| 20.9
3 2 |1044.00| —1656.7| 1.570| 2506 | 9.3| 20.2 3 2 |1044.34| +1836.2| 2583 | 3560 | 3.2| 20.9
312 |1035.06| —16 2.3| 1.556| 2.499| 9.1| 202 312 |1037.15| +1942.1| 2.631| 3.577| 5.6| 21.1
322 |1027.17| —14 46.8| 1.568| 2.491| 10.9| 20.2 322 |1030.78 | +2033.9| 2.706 | 3.594| 83| 21.3
4 1 |1021.32| —1319.4| 1.603| 2.483| 13.6| 20.4 4 1 |1025.79| +2110.0| 2.807| 3.611| 10.7| 21.5
465289 2007 TBoos 229.3 200%3 2°7/ 3.6 17 241728 2000 VL35 2 29.3 14429 0°3/29.0 18
122 |11 7.32| — 4328| 2661 | 3.387| 12.7| 225 122 [1113.92| + 534.7| 2.041| 2.815]| 146 217
2 1 |11 362|— 417.4| 2556 | 3.384| 10.4| 223 2 1 |11 912 |+ 610.0| 1.960| 2.827| 11.4| 215
211 |1058.25| — 346.0| 2.474| 3.380| 7.7| 222 211 |11 211 |-+ 6588| 1.902| 2.839| 7.7| 21.3
221 |1051.62| — 259.7| 2.417| 3.376| 4.8| 220 221 |1053.45|+ 756.7| 1.871| 2.850| 3.5| 21.1
3 2 |104431|— 2 1.4 2.390| 3.372 28| 21.8 3 2 |1043.98|+ 857.7| 1.870| 2.860| 0.9| 20.9
312 |1037.04| — 055.7| 2.393| 3.367| 4.0| 21.9 312 |1034.73 |+ 9554 | 1.899| 2.870| 5.1 | 21.2
322 103049 |+ 0122 2.426| 3.361 69| 22.1 322 |1026.63 | +1044.2| 1.955| 2.878| 9.1| 215
4 1 |102526 |+ 117.0| 2.486| 3.356| 9.8| 22.2 4 1 |1020.42| +11205| 2.038| 288 | 12.5| 21.7
522558 2016 EQ242 229.3 160%47 2°1/ 2.7 17 409002 2002 WG 229.3102°41 5°7/ 6.0 18
122 |11 9.18| — 247.4| 2.345| 3.084| 13.9| 22.2 122 |1113.13] —1054.9| 2.063| 2.759| 16.7| 21.7
2 1 |11 523|— 217.3| 2251 | 3.090| 11.2| 22.0 2 1 |11 8.46|—11150| 1.986| 2.783| 141| 215
211 |[1059.40| — 129.5| 2.180| 3.096| 8.1 | 21.8 211 |11 1.62| —11129| 1.930| 2.807| 11.1| 21.4
221 |1052.17|— 026.3| 2.135| 3.101 47| 216 221 |1053.20| —1047.9| 1.897| 2.830| 8.1 | 21.2
3 2 |1044.20|+ 048.2| 2.119| 3.106 21| 21.4 3 2 |1044.04|—10 2.1 | 1.891| 2.852| 6.0| =21.1
312 |1036.35|+ 2 7.8| 2.134| 3.110| 4.2| 21.6 312 |1035.14| — 9 05| 1.914| 2.874| 6.2| 21.2
322 (102939 |+ 326.2| 2.178| 3.113| 7.6| 21.8 322 |1027.40| — 750.0| 1.964| 2.895| 85| 21.4
4 1 |1023.96 |+ 4375| 2.249| 3.116| 10.8| 22.0 4 1 |1021.52| — 638.0| 2.040| 2916 | 11.3| 21.6
171425 2007 PC17 2293 184°14 1°7/27.7 18 321713 2010 GM33 2293 97%63 2°2/26.8 17
122 111393 |+ 941.4| 2.119| 2.903| 13.8| 21.1 122 |11 851| +12 3.1 | 2.408]| 3.202| 12.0| 20.8
2 1 |11 9.19|+1025.7| 2.029| 2.904| 10.7| 20.9 2 1 |11 4.60|+1253.7| 2.334| 3.215| 92| 20.6
211 |11 2.21|-+11206| 1.962| 2904 | 7.1| 207 211 |1058.91 | +1351.5| 2.285| 3.228| 6.1 | 20.4
221 |1053.52 | +1221.3| 1.923| 2.903 33| 205 221 |1051.91 | +1451.5| 2.263| 3.242| 3.0| 202
3 2 |1043.94|+1321.2| 1.914| 2.901 22| 204 3 2 |1044.32| +15482| 2.272| 3.255| 27| 202
312 |1034.47|+1413.9| 1.935| 2.899| 59| 20.6 312 |1036.92 | +1636.3| 2.310| 3.267| 5.5| 20.4
322 |1026.08| +1454.6| 1.984| 2.895| 9.6| 20.8 322 |1030.45| +1712.1| 2.376| 3.280| 8.6| 20.6
4 1 |1019.53|+1520.3| 2.058| 2.801| 13.0| 21.0 4 1 |1025.49| +1733.7| 2.466| 3292 | 11.3| 20.8
70084 1999 JJgs 229.3 23477 7°7/ 8.418 7157 Lofgren 229.3 183714 2°3/ 2318
122 |11 891| —1737.1| 1.962| 2.630| 18.3| 19.7 122 111429 — 117.1| 1.948| 2.696| 16.0| 18.9
2 1 |11 574|—1739.9| 1.851| 2.619| 16.1| 195 2 1 |11 969|— 1 55| 1.852| 2.698 | 13.0| 18.7
211 |11 0.19|—1712.7| 1.757| 2.607 | 13.4| 19.3 211 |11 2.69| — 0352| 1.778| 2.698| 9.3| 18.4
221 |1052.71|—1612.7| 1.684| 2595| 10.6 | 19.1 221 |1053.81 |+ 011.9| 1.729| 2.698| 5.3| 182
3 2 |1044.09| —1439.8| 1.636| 2582 | 8.3| 18.9 3 2 |1043.92|+ 111.8| 1.709| 2.696 | 23| 18.0
312 |1035.40| —1239.4| 1.616| 2569 | 7.9| 18.8 312 |1034.10 |+ 217.8| 1.718| 2.694| 5.0| 182
322 |1027.71| —1020.9| 1.623| 2555| 9.9| 18.9 322 |1025.40 |+ 323.0| 1.756| 2.691| 9.1 | 18.4
4 1 |1021.94| — 756.3| 1.656| 2.540| 13.0| 19.1 4 1 |1018.68 |+ 4209| 1.820| 2.686| 12.9| 18.6
329842 2004 TYxo 2293 187779 3°1/ 3.7 18 49400 1998 XS4 2293 4788 979/21.918
122 |11 9.16 | — 453.9| 2472 3.197| 136]| 21.1 122 |1116.52| +2930.1| 1.476| 2.301| 16.8| 17.8
2 1 |11 518 | — 4481| 2371 | 3.197| 11.2| 20.9 2 1 |1112.38| +3042.7| 1.416| 2.301| 13.8| 17.7
211 105937 | — 4256| 2291 | 3.196| 8.4| 207 211 |11 4.90|+3149.2| 1.377| 2301 | 11.2| 175
221 |1052.17 | — 347.2| 2.237| 3.194| 53| 205 221 |1054.88 | +3237.7| 1.361| 2.302| 9.9| 17.4
3 2 |104422| — 2556| 2212 | 3.192 3.2 204 3 2 |1043.72| +3257.9| 1.370| 2.303| 10.8| 17.5
312 |1036.33| — 155.4| 2217 | 3.190| 4.4| 20.4 312 |1033.08| +3244.4| 1.403| 2.305| 13.3| 17.6
322 [1029.25| — 052.1| 2251 | 3.187| 7.3| 206 322 |1024.40 | +31584| 1.457| 2.308| 16.3| 17.8
4 1 |1023.63|+ 0 89| 2312| 3.183| 10.3| 20.8 4 1 |1018.66 | +3044.7| 1.531| 2311 | 19.1| 18.0
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EPHEMERIDES

2 29.3 2 29.3
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
310912 2003 SQso 229.3141°42 0°1/29.4 18 19431 1998th70 229.3 243777 3°7/25.0 18
h m o ’ o m m o ’ o m
122 |1113.08| 4+ 426.6| 2.022| 2.793| 14.8| 22.0 122 [1111.60] +1939.5| 2.755| 3.550| 10.6| 18.8
2 1 |11 851 |+ 4586| 1.940| 2.805| 11.6| 21.8 2 1 |11 6.97|+2018.2| 2.658| 3.537| 8.3| 18.6
211 |11 1.72|+ 545.0| 1.882| 2.817 78| 216 211 |11 053 | +2058.8| 2587 | 3.524| 58| 185
221 [1053.29 |+ 641.7| 1.849| 2.827 37| 21.3 221 |1052.73| +2136.4| 2544 | 3.511 3.9| 183
3 2 |1044.05|+ 743.0| 1.847| 2.837 07| 21.1 3 2 (104421 | +22 6.1 | 2.530| 3.497| 4.2| 183
312 |1035.02 |+ 842.3| 1.874| 2.846 50| 215 312 |1035.76 | +2224.0| 2.547| 3.483| 6.4| 18.4
322 |1027.13 |+ 933.8| 1.929| 2.855 90| 217 322 |1028.13| +2227.7| 2591 | 3.469| 9.0| 18.6
4 1 |1021.12|+1013.5] 2.009| 2.863| 12.4| 21.9 4 1 1102194 | +2216.8| 2.660| 3.454| 115| 18.7
457616 2009 BHgs 229.3 120%94 0°5/29.7 18 272923 2006 BT19s 229.3320%23 0°1/29.2 17
122 |1115.00| + 354.7| 1.832| 2.605| 16.0| 22.0 122 [111093| + 757.9| 1.595]| 2.398| 16.7| 20.1
2 1 (111016 |+ 416.2| 1.757| 2.622| 12.6| 21.8 2 1 |11 774 |+ 747.4| 1.498| 2.381| 13.3| 19.8
211 |11 2.89 |+ 453.1| 1.705| 2.639 86| 21.6 211 |11 177 |+ 748.2| 1.422| 2365| 9.1| 195
221 |1053.84|+ 541.3| 1.678| 2.655 41| 213 221 |105354 |+ 757.2| 1.370| 2350 | 4.3| 19.2
3 2 |1043.95|+ 635.2| 1.680| 2.670 08| 21.1 3 2 |1044.02|+ 810.0| 1.344| 2.335| 0.9| 18.9
312 |1034.36 |+ 727.9| 1.711| 2.685 52| 21.4 312 |1034.49 |+ 820.9| 1.346| 2.321 6.1 19.3
322 |1026.10 |+ 813.5| 1.770 | 2.699 94| 217 322 [1026.24 |+ 825.2| 1.373| 2.308| 11.1| 195
4 1 1101993 |+ 847.8| 1.853| 2.712| 13.1| 22.0 4 1 1102031 |+ 819.3| 1.422| 2206| 15.4| 19.7
431276 2006 UW1is 229.3 319726 375/25.7 17 462327 2008 JO11 229.3 284796 3°1/26.6 16
122 |1110.36| +1718.1| 2.313| 3.115| 12.2| 21.2 122 |1110.10| +1241.2| 1.781| 2591 | 15.0| 21.7
2 1 |11 6.25| +1756.7| 2.229| 3.114| 9.4| 21.0 2 1 |11 6.80| +1332.0| 1.688| 2.578| 11.7| 21.4
211 |11 0.14|+1839.1| 2.169 | 3.112 6.5| 20.8 211 |11 0.97|-+1433.8| 1.618| 2564 | 7.8| 21.1
221 |1052.55|+1919.8| 2.137| 3.110 3.9 207 221 |1053.11 | +1540.3| 1.573| 2.551 41| 20.9
3 2 |1044.21|+1953.2| 2.134| 3.108 41| 207 3 2 |1044.12| +1643.2| 1.556| 2.538 3.8| 20.8
312 |1036.04 | +2014.7| 2.159 | 3.106 6.7| 20.8 312 |1035.16 | +1734.6| 1.567| 2525| 7.5| 21.0
322 |1028.86|+2021.5| 2.212| 3.105 97| 21.0 322 [1027.38| +18 9.0| 1.603| 2.513| 11.6| 21.2
4 1 |102334|+2013.0| 2.288| 3.103| 12.5| 21.2 4 1 |1021.69| +1823.6| 1.662| 2500| 154 | 21.4
372501 2009 SNo7» 229.3 157789 077/ 1.0 16 202892 1993 SP 229.3 59°21 0°7/29.9 18
122 |1110.98 |+ 316.8| 2.240| 3.005| 13.7| 22.7 122 |1112.10] + 1546 1.297| 2.094| 20.2| 20.2
2 1 |11 6.72|+ 3359 2.151| 3.011| 10.8| 225 2 1 |11 862| -+ 232.9| 1.244| 2.122| 15.8| 20.0
211 |11 0.46 |+ 4 83| 2.084| 3.015 75| 223 211 |11 217 |-+ 334.3| 1.210| 2.149| 10.8| 19.8
221 [1052.70 | + 451.1| 2.044| 3.020 3.7 221 221 |1053.56 |+ 452.8| 1.199| 2.177| 5.2| 195
3 2 |1044.18| + 539.8| 2.034| 3.024| 0.8| 21.9 3 2 [1044.07| + 618.9| 1.214| 2.204 1.0| 193
312 |1035.80 |+ 629.2| 2.053| 3.028 44| 222 312 [1035.15| + 741.6| 1.255| 2.232| 6.2| 19.7
322 (1028.38| + 714.1| 2.101| 3.031 81| 224 322 [1028.01 |+ 852.0| 1.322| 2.260| 11.2| 20.1
4 1 102262+ 7505| 2.175| 3.034| 11.4| 226 4 1 1102347|+ 9443| 1.411| 2287 | 154 20.4
363117 2001 LNs 229.3 152733 479/23.6 18 131875 2002 AR161 229.3 351732 0°8/28.7 18
122 |1112.29]+1925.7| 2.276| 3.078| 12.3| 20.9 122 |11 786+ 6 1.6 1.298| 2.115| 19.0| 19.7
2 1 |11 7.79 | +2054.0| 2.205| 3.088 96| 20.7 2 1 |11 577|+ 635.6| 1.220| 2.111| 15.0| 19.4
211 |11 1.20| +2226.1| 2.159 | 3.097 6.8| 20.5 211 |11 062| -+ 730.0| 1.161| 2.108| 10.1| 19.1
221 |1053.04 | +2354.2| 2.142| 3.105 50| 20.4 221 |1053.04 |+ 839.2| 1.125| 2.106| 4.6| 18.8
3 2 |1044.12| +25105| 2.155| 3.112 57| 205 3 2 [1044.14| + 9542 | 1.114| 2.104 16| 186
312 |1035.39|+26 8.9| 2.197| 3.119 8.1| 20.6 312 |1035.41 | +11 42| 1.128| 2.103| 7.2| 189
322 |1027.72| +26 46.3| 2.265| 3.125| 10.8| 20.8 322 [1028.25| +12 0.2| 1.167| 2.103| 12.5| 19.2
4 1 |1021.81|+27 2.4| 2.356| 3.131| 13.3| 21.0 4 1 1102372 +1236.31 1.226| 2.103| 17.2| 19.5
322367 2011 LC3 229.3 289%82 0°4/28.9 17 408188 2013 EO14 229.3 28383 2°2/27.614 C
122 |11 7.73|+ 553.6| 2.056| 2.842| 14.1| 21.1 122 | 111058 | + 9232 1526| 2.336| 17.0] 21.1
2 1 |11 452+ 6253| 1.958| 2.833| 11.1| 20.9 2 1 |11 766|+10 81| 1.431| 2.320| 13.4| 20.8
211 |1059.18 |+ 7 10.7| 1.883| 2.823 75| 207 211 |11 1.84|-+11 92| 1.357| 2.304| 9.0| 205
221 [1052.19|+ 8 6.1 | 1.834| 2.814 34| 20.4 221 |1053.64 | +1220.5| 1.307| 2.288| 4.2| 20.2
3 2 (104429 + 9 59| 1.814| 2.804 1.0| 202 3 2 |1044.01| +1333.2| 1.284| 2.271 29| 20.0
312 |1036.43|+10 3.7| 1.822| 2.795 52| 20.5 312 |1034.34| +14375| 1.288| 2.255| 7.7| 203
322 |1029.52 | +1053.6| 1.858| 2.785 92| 207 322 |1025.98 | +1525.4| 1.316| 2.238| 12.6| 205
4 1 |102433|+1131.2] 1.918| 2.776 | 12.8| 20.9 4 1 |1020.05|+1552.6| 1.367| 2.222| 17.0| 20.7
434042 2001 Tlos 229.3 90°37 3%/ 4.6 18 281316 2007 THo 229.3 159784 0°4/28.9 18
122 |11 849 | — 643.8| 2510| 3.225| 13.6| 21.2 122 |11 7.13| + 456.4| 2.312| 3.089| 13.0] 21.2
2 1 |11 4.49| — 6455| 2.429| 3.245| 11.3| 21.1 2 1 |11 3.72| + 545.8| 2.222| 3.092| 10.1| 21.0
211 |1058.80 | — 630.2| 2.369| 3.265 85| 20.9 211 |1058.46 | + 6488 | 2.156| 3.004| 6.8| 20.8
221 |1051.88| — 558.9| 2.335| 3.284| 5.7| 208 221 |1051.80 |+ 8 1.2| 2.117| 3.096 31| 206
3 2 (104438 — 5142| 2.329| 3.304 3.8| 207 3 2 |1044.42 |+ 917.4| 2.107| 3.098| 0.9| 20.4
312 |1037.07| — 420.3| 2.353| 3.323 45| 20.8 312 |1037.15| +1030.9| 2.128| 3.099| 4.7| 20.7
322 |1030.62 | — 322.4| 2.406| 3.342 6.9| 20.9 322 |1030.75| +1136.1| 2.177| 3.101 8.3| 20.9
4 1 |1025.61| — 225.7| 2.486| 3.360 96| 211 4 1 1102586 +1228.7| 2.252| 3.102| 11.4| 21.1
245499 2005 QF1s6 229.3 233747 478/ 6.6 17 204839 Suzhouyuanlin 2 29.3 25570 279/26.8 18
122 |11 6.75] —12285| 3.005| 3.677| 12.4| 215 122 |1110.39] +1023.5| 1.581| 2.391| 16.5| 20.4
2 1 |11 3.09|—1237.4| 2.888| 3.665| 10.7| 21.3 2 1 |11 7.30| +1128.3| 1.494| 2.385| 12.8| 20.1
211 [1057.89| —1229.6 | 2.791 | 3.652 86| 21.1 211 |11 1.45|-+12487| 1.430| 2.378| 8.6 | 19.8
221 [1051.50| —12 4.3 | 2.718| 3.640 65| 21.0 221 |1053.38| +1417.3| 1.391| 2370 | 42| 19.6
3 2 |1044.45| —11226| 2.674| 3.627 50| 20.9 3 2 |1044.08| +1544.2| 1.379| 2.363 37| 195
312 |1037.36 | —1027.1| 2.659 | 3.613 51| 20.8 312 |1034.87 | +1659.2| 1.394| 2356 | 7.9| 19.7
322 |1030.89 | — 9223 2.672| 3.599 6.8| 20.9 322 |1026.98 | +1755.0| 1.435| 2.348| 12.5| 20.0
4 1 |102558| — 813.3| 2.714| 3.585 9.0| 21.0 4 1 |1021.43|+1827.71 1.497| 2.340| 16.5| 20.2
196539 2003 OA3zg 2293 121704 0°0/29.318 R | 245231 2004 XL113 2 29.3 245756 374/26.5 18
122 |1112.47]+ 6 55| 2.658| 3.420| 11.9| 21.6 122 |1113.14] +13 59| 1.710| 2.517| 15.6| 20.8
2 1 |11 7.40 |+ 623.2| 2579 | 3.439 92| 215 2 1 |11 9.30|+1358.7| 1.619| 2506 | 12.2| 20.6
211 |11 065+ 649.8| 2.525| 3.450 62| 21.3 211 |11 273 | +15 26| 1.549| 2.495| 8.2| 203
221 [1052.71 |+ 7225 | 2.499 | 3.477 29| 21.1 221 |1053.97 | +1610.8| 1.506| 2.484| 4.4| 20.0
3 2 |1044.22 |+ 757.6| 2504 | 3.495 06| 20.9 3 2 [1043.96| +17 14.4| 1.490| 2.472| 4.1| 20.0
312 |1035.95|+ 830.9| 2541 | 3.512 40| 21.2 312 |1034.01| +18 5.1 | 1.502| 2.459| 7.9| 20.2
322 (102857 |+ 859.0| 2.606| 3.529 71| 214 322 [1025.33| +1837.2| 1.540| 2.447| 12.2| 20.4
4 1 [102264 |+ 919.4| 2.699 | 3.545 99| 216 4 1 |1018.92| +18485| 1.600| 2.434| 16.0| 20.6
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EPHEMERIDES

229.3
2020 ‘ Q2000 ‘ 82000 ‘ A ‘ r 3 ‘ v 20 2 29.3
147279 20 20 ‘ 2000 ‘ s ‘
02 YH3 2203 26799 8%/ 7.918 133 o A r B8 ‘ v
122 |11 5.28|—1334.0 ° m 125 2003 PF> 2203 222°77 1°
322 |1 3B 213 1359 20| 13| Bel 1% 117 o , 2283 2277 1.0/23418
S |hsey| Ziatea| 13| 3139 122 1861 122 [ 1111481+ 63001 1.860| 2.648 ’ ¥
221 | 102217 —13 iLal gl 24281 188 193] 2.1 |11 155 | T 8205 18201 298| B3| 333
04435| —12409| 1. : 9| 181 221 22T 2| 1.690 | 2.631 ) :
3.3 |194435| 2124091 11981 2156 90] 180 3 105337 | 1 6345 | 1643| 2653| 37| 197
312 |103683| —11 86| L211| 2173) 88| 180f 3 5 |10as13| 10803 | 16| 5613| 16| 194
. ) : . 12 |1034.91| + 624 | 2613 16| 1
4 1 [1027.22| — 731 3 1.248 | 2.192| 11.2| 18.2 . 12 56| 1.634 9.5
: 9| 1.300] 2211 : 322 [1026.79 | +1 : 2.603| 6.0| 19.8
361691 2007 VZss 145] 184| 4 1 3 75| 1.671| 2.593 :
229.3 233°07 3° 102068 | +1353.1| 1 . 10.4 | 20.0
122 [1112.29| — 240 07 3.4/ 3.017 382316 201 732| 2581 143| 203
21 |11 °840| — 2 50'6 1.844 | 2595 16.7| 21.6 1 3 RKor 2203 138°72  0°6/2C '
211 11 2-01 — 922 1 1.742 2.586 13.7 21-4 ) 22 1110.75 | + 3 515 2.243 -3 0 ) / 9.9 18
221 |105361| — 2 18'5 1.661| 2577 | 102| 211 5 1 |11 653|+ 4 7.6| 2156 3'011 13.6| 215
. : : . il : .018 | 10.7
221 | 105361 — 2121) 1604 2.568) 62| 20 11 |11 032 |+ 436.2| 2.09 213
. 79| 1574 9| 221 105268+ 092 | 3.025| 7.4
312 |1034.44|— 03 2.558 3.4 20.7 3 68 5145 2.055| 3.03 21.1
312 |193443 1 £ 3333 12%3| 23| 32 2071 3,3 [104420] 1 5283 504 0311 3.6\ 209
: . : . 12 |1036.05| + .047 | 3.038| 08| 2
2% | 103098 | £ %900| Taas| 2232| 132] 519 05| + 6423 | 2.069 .1
- 0| 1.648| 2525 : 322 (102879 |+ : 3.043| 44| 210
122247 2000 OM2; 135] 212| 41 7217 | 2119| 3.049 :
229.3 229°32 1° 102316 | + 7529| 2 : 81| 212
122 |1111.20 |+ 149 °32 172/ 1518 R| 83794 200 195| 3.054| 11.3| 214
271 |11 605 |4+ 2 3'6 2376 | 3.131| 13.3| 20.8 1 1 TMou 2203 77°08 3°7/ 4 '
511 |11 070 + 3 30-3 2266 | 3.119| 10.7| 206 ; 22 111 8701 — 5 7.4| 2.308| 3.037 | / 4118
2|1 .979| £ 2307 21191 31061 7.8 200 3.1 |15a38] = 2328 23% | 3937 | 13| 188
221 |19%2301 1 3.7 a3s3] 39921 39 2041 211 1105929 — 5209 2216| 3042 118| 107
3.2 |104420| 4 3507 2088| 3078 | 12 201 320 |1022201 — 5 33 2340 | 308 831 133
312 1193528 | 1 2408 2.088) 3003 43 1991 32 |104439) — 4315 2009 39231 32| 133
: . _ : 12 | 103667 | — : 3.058 | 3.8| 1
322 (102057 T 3348 2116) 3.047) 801 203 .67 | — 349.6| 2.093 9.2
' 2] 2171] 3.031 : 322 (102985 | — : 3.063| 48| 192
448112 2008 OA s : 11.4| 205| 4 1 3 27| 2132 3.069 :
2293 03°57 1° 102458 — 2163 2 : 7.6 19.4
122 111863 |+ 32 °57 1°1/ 1.118 30189 200 197 | 3.074| 106| 19.6
271 111321+ 3 23-5 1.581| 2.356| 18.1| 21.8 1 0 GVos 2293 219°36 4°5/ 4 ’
211 |11 503|4 3 49'0 1.518 | 2.382| 14.3 21.6 ) 22 |11 955| — 827.4| 2.271| 2.982 | / 4.918
221 |1054.86| 4 42 1| 14761 2.408 9.8 214 5 1 |11 578 | — 829.3| 2.163 2'982 15.0 18.5
3% |10238a| 1 & 2.2 1.458 | 2.434 4.8 212 2 11 | 105999 | — 811.0| 2.075 2-974 12.7 18.3
315 |103353 | T 2463 | Toon| 24sa| 23 2121 3221 1105259 = 322 20| 29851 28 181
315 |193333 1 1 2483 1208 2488 5O 2101 32 1104429 — 6352 107 957 68| 17.9
: : ) : 12 1035907 | — 975 2,947 46| 1
41 (1018.101+ 6 473 15741 2507 | 10.1| 21.6 o7 5244 1.969 77
' 81 1.664| 2.529 : 322 (102850 | — : 2.937| 53| 17.7
500375 : 14.0 21. 4 62| 1991 .
122 20%12 2X55§ _1256.0 2 229'3 104°37 5°3/ 6.9 17 ° 42;71:12 20%)% .252{/64 — 24719 2-029 %g% 1513% %g?
271 |11 312 | —12 57, 496 | 3.179| 14.5 21 332 2203 69°80 3° - .
: 7.4 | 2.404 4 122 |11 8 — : 3°2/ 3.718
211 |1057.99 | —12 38 3.188| 12.4| 213 5 15 5334 1.827| 2
. : : . - . 572 171
211 |1057.99] —1238.0| 2331 | 3.198| 9.9) 2L1] 2 1 |11 530| —5 44| 1.757| 259 20.9
221 | 1051501 —115l6| 2.282) 3.208) 1.1 25l 33 1638831 — 4120 1871 2238 9| 351
: : : . _ . 620 | 10.2
315 |105785| — 92 il 291 32i7| 55| 209 3 21 |1052.36 258.6| 1.682| 2.6 20.5
322 103141 |— 8 28-9 2268 | 3.226| 56| 209| 3 2 |104437| — 1300| 1.68 644 | 6.2 203
. . ) . 12 | 1036.68 | + 684 | 2.668| 33| 2
322 |103141) — 8208 2.303) 3235 7.8 2190 68|+ 0 57| 1715 0.2
: - 2.365 | 3.244 . 322 (103020 |+ 1 : 2.691 4.9 20.3
504241 2006 UZ>s6 991 2121 4 1 25| 1Iis| 5118 :
2293 199°71 2° 102562 + 3 42| 1 : 8.6 | 206
122 |11 7.28|— 51 71279/ 4.017 401044 201 859 | 2738 | 12.1] 20.9
271 |11 342| — 5 1;'7 2998 | 3.713| 11.6 22.8 1 1 SHas9 229.3203%°10 3°4 2' ’
20 |isada|Z 3ia2) 28911 37001 98 228| 122 | 1113711 +1256.8| 1540 1055 V207 18
221 |105158|— 41 6| 2:805| 3705 | 72| 225 5 1 |11 989|+13440| 1.461 2'352 16.8| 20.9
32 |104450| — 3 39'7 2.747 | 3.701 47| 22 11 |11 3.17|+14423| 1.40 3511 13.1| 20.6
. 57| 2718 3] 221 |1054 4 403 | 2.350| 8.8
312 |1037.44| — 244 3.696 29| 222 3 A7 | +15443| 1.371| 2.3 20.4
322 |1031.02] — 1 49-1 2.719 | 3.690 38| 92273 3 12 10 43.98 | +16 40.8 | 1.365 2'313 451 201
322 11031021 — 149.1) 2.750| 3.685) 6.2 554 2 |1034.00|+1723.4| 1.387| 2. 411 201
: 1| 2809 | 3678 : 322 | 102554 | + : 2347 | 81| 203
87753 - 8.8 22 1747.0| 1.4 .
122 20:?? 595558 + 626.9 2 229-3 143°0 0°8/28.5 18 ° 3;97::5 19:;% 1\%(56 Tirass 1'583 %;%ii %%g 38'3
2 1 |11 559 |+ 715, 147 2930 13.7| 201 1 2203 03°04 4°2/28 ’
211 10 59.77 48 lg'l 2.063 | 2.936| 10.6 199 5 22 111221 | +16 38.0| 1.874 '2 6 ’2/25.5 18
221 |105243|+ 92 3| 2.002| 2943 71| 197 s 1 |11 812 +1732.:8| 1.802 2'684 143 ] 19.0
3% |102233| T10577| 1063 | 508 | 33 1. 11 |11 162|+18332| L7 690 1.1 188
: 7.7 1.965 4 221 | 1053 4 753 | 2.697| 7.6
312 | 103638 | +11 44 29054 | 13| 193] 3 33| +19321| 1.730| 2 18.6
. _ : . T : 703 | 46
312 |103638| 111420 1990 2950 | 52| 196| 3 2 |104418) 120218 1736 2.710 18.5
41 10 24.15 +13 25'% 2.044 | 2.964 8.0 19-8 2 10 35.30 | +20 56.1 1-769 : 4.8 18.5
: 31 21221 2.969 : 322 [1027.70 | 42 : 2716 | 79| 187
220121 2004 RQ13 . 121 200| a1 1115| 1.828 | 2.723 :
6 229.3 16975 o 102215 421 761! 1 . 11.3| 18.9
122 111010 | — 532 .57 3.2/ 4.016 163636 20 9101 2720| 14.4] 191
21 |11 577|—52 7| 2.645] 3.360| 13.0] 21.1 1 02 UZ7 220.3126°30 1°3/2¢ '
511 |10s071|— & 8-2 5546 | 3364| 107| 2009 3 22 [1112.60 | +1051.7 | 2426 | 3.208 | /28.1 17
21 11881 - 2, 8| 2469 | 3368| 81| 208]| 2 1 |11 7.84| +11 83| 2:344 3'208 1231 203
32 |104434| — 3 42'4 2.418 | 3.372 53| 206 > 11 |11 1.11|+11315| 2286 3'217 951 201
_ : : . T : 226| 63
315 | 1036120 | — 25> 3| 2.397| 3.374 33 505 3 21 | 1053.00 1157.8| 2.256| 3.2 19.9
325 (102903 — 1 53.8 2.406 | 3.376 42| 205 3 12 10 44.26 | +1222.8 | 2.255 3'225 291 137
271 1102346 — 0 56-; 2.444 | 3.378 6.0 50.7 2 |1035.71 | 412425 | 2286 -243 17 19.6
: 2| 25101 3379 : 322 |1028.13| +1 : 3.252| 49| 199
445881 2012 UN1; 971 209 41 2539 2.344| 3.260 :
6 2203 127°14 ° 10 22.15 | +1255.2| 2 8.2 20.1
122 |[1117.30| + 758 "14 1°1/28518 34614 20 4291 3.267| 11.1] 20.3
122 [ 1117301 4 7585 1saa| 2337) 17e] 220| 1 00 UF1o 220.3108°32 3°3/2F '
2.1 |il1247) 18278 1472) 2350 13| 215| 2 2 110 037 | 413483 2302 | 3101 124]
531 | T0s5483 | 110 58| 1308 | 5308 | a5 2181 3.1 153358 11238 33921 3oos| taal 188
32 |1043385| 1105 8| 1305| 2375| a2| 213| 2 1 105979 | +1631.7 | 2.151| 3 088 9.5 18.6
315 109352 T19250| 1207 a%er| &8 23 22 165248 118 91 5136 | 3003| 57| 183
3% | 1032 2| 1227| 2397| 6.6 - 2 | 1044.35| 419233 2. 091 37| 182
21 |10 17%3 +1216.6 | 1.483| 2.408| 11.3 %%5 312 |1036.30 | +20 34.5 %%%2 3.087| 39| 182
+1233.9| 1.563 -8 322 (102 T 137 | 3.083| 6.8
2417 | 153| 2201 271 |10 22%2 2129.0| 2189 | 3.078| 10.0 %8-4
63] 153°49 | 3268 | 3073] 1281 188




EPHEMERIDES

2 29.3
2020 ‘ Q2000 ‘ 62000 ‘ A ‘ r 8 ‘ v 20 2 29.3
162806 2 20 ‘ Q2000 ‘ & ‘
001 AY10 ., 220310854 3%/ 3118 9245 — ° . g ‘ v
122 |1113.12 | — 2432 1 ° . 0 2000 KWis 2203 189773 2°
271 |11 8906 | — 2524 733 | 2.487| 17.5 19.9 1922 b m o 1 : . 2°7/26.9 18
20 |11 838 | = 3523 1ox3) 248 133 1991 122 |11a77) 411807/ 1.907 2701 E “‘
221 | 105308 | — 2110 1.993| 2510| 10.5| 1951 211 111018 | 12416 1819 | 2.700 w390
104412 | — 1263 1. : 6.4| 193] 221 11| +1343.0| 1.755 | 2.698 ' '
312 103470 | — 031, 1549 | 2533| 35| 19.1 3 1054.10 | +14 48.6 | 1.718| 2.6 76| 205
312 |193478 | £ 3338 | 12%8| 23| 33 102 2 | 1044.07 | +1550.8 | 1. 696 | 3.8| 203
. ) : : . 312 |1034.18| + 710 | 2693 | 3.2
322 10358 | T od | T2 323 35 183 18| 416 423 | 1.731 202
: - 1.686 | 2.564 . 322 [1025.49 | +1 : 2.690 6.9 20.5
62691 2 . 13.2| 19. 718.0| 1.779 :
2091 200 TA 203 15705 0Tt |sass 2007 B 2293 So00 | 14| 306
21 |11 724 +12 34, : 3.253| 12.0| 19.8 10 2203 64°93 1°1/ 1 .
. ) : . . 122 |111 € 798 171/ 1.0 18
2 1|11 724 12342) 2385 3261\ 93| 197 2 500 |+ 353.8| 1.274| 2
531 | 10508 | 113253 2327 | 3268| 6.1| 195 1 |111122| 4+ 3512 12 074 203| 209
: . . : . 211 |11 il 207 | 2.086 | 16.1
32 10 44.30 | 415 16 3| 2297 | 3.275 3.0 19.3 5 4.19 4 738 11 . 20.7
: . . . 21 | 1054 il 159 | 2.098 | 11.1
312 [1035.90| +16 1 4| 2297 | 3.281 25 19.3 3 .68 4402 1.134| 21 20.4
322 |102843| 4163 5 2328 | 3.287 54| 19 2 1104397 |4+ 5220 1.1 111 55| 20.1
: 5.0 | 2.388 : 95| 312 [1033 1 133 | 2.124| 13
4 1 |102252| 416 54.8 3201 | 86| 197 68 6 4.7| 1.159 19.9
. 81 2472 3.296 : 322 |1025.24 | + : 2137| 65| 203
223640 2 . 11.4| 19. 6 40.7 | 1.21 .
3680 2004 Lo e D203 185728 5U6/22518 *| 330570 2008 Ry T 1589 | 5163] 1631 500
2 1 |11 890 |+24 51, : 3.252 | 11.7| 21.1 8 2 29.3 156% O In1 .
: . . : . 122 111 4 “44 575/21.417 R
211 |11 196|426 7| 2374| 3252| 92| 21 0.92 | 427 26.6| 3.0
. 53| 2.322 -0 21 |11°6 - 024] 3821 98
221 10 53.46 | +27 12 3.252 6.9 20.8 2 -30 28 38.5| 2.958| 3.8 21.3
221 | 1053461 201221 22981 3290 28| 3 : 11 |11 0.01|-+2947.7| 2.9 829 79| 211
: 5.6 | 2.304 : 0.7 221 |1052 4 918 | 3.836| 6.2
312 |10 35.04 | +28 4 3.249 6.3 208 3 .51 30487 | 2906 3 21.0
322 |1026.93 | +28 52-4 2.338 | 3.246| 84| 209 2 |104443| +31361| 2.9 842 55| 21.0
. ) : : . 312 | 1036 4 .924 | 3.848| 6.1
4 1 |1020.54 | +28 48 7| 2398 3.243| 109| 21.0 51| +32 65| 2.97 21.0
: 71 2480 3.23 : 322 |1029.42 | + 970 | 3.854| 7.7| 21.1
415840 2001 RO13 239 | 132 212 4 1 3218.7 | 3.042 | 3.859 :
3 2293 142°38 1° 10 23.74 | +32 13.0 : 9.6 | 213
122 [111335|+4 951 : 1°4/27.9 18 63454 20 3.137 1 3.8641 11.3 21.4
21 11 "848 | 410 26'1 2279 | 3.060 | 13.0 223 01 OBs 2293 87% ° : .
: . . : . 122 |1111 _ 765 6.0/ 7.118
211 |11 1.61|-+1110 2| 2199 3.072| 101| 221| 2 03] —13 09| 249 | 3
: . . . — . 168 | 14.7
221 |105327|+115 1| 2123 3.083| 67| 2190| 2 1 |11 6.55| —1336.9| 2.415| 3.1 - 18.6
221 |10°327 1 111%83) 2113) 3084 3.1 o1 11 |11 027|—13541| 23 190 | 126 185
: 54| 2.116 : 7 221 | 1052 _ 354 | 3.211| 10.2
312 | 103538 | +132 3104| 19| 216 3 65| —1351.2| 2.318| 3 18.3
322 |1027.58| 413 52-1 2.148 | 3.113 53| 219 2 |1044.41| —13201| 23 .233 79| 182
: . . : . 312 | 1036 _ 308 | 3.254| 6.2
322 | 102158 113002 2200 3122 87| 221 33| —1250.9| 2.32 18.2
) 4 2.294 3.13 . 322 10 29.17 | — 327 3.274 6.2 18
28469 1301 117 22. 12 15| 2. 2
4696 2008 Slue | 2203 228725 071/20318 23| aeeses 2010 Ton T %° She| 33181 &8 183
122 | Ldalr 54l 1I14) 2097 1801 212 59 2203 91931 0°1/2C :
. . . . . 122 |111 4 731 071/29.418
20 |1 T 8,23 1ear) 2a8s) 1320 210G 2 426 |+ 521.6| 1.954| 2
521 |105456|4 71 5| 1.542| 2480| 90| 207 5 1 |11 936|+ 5452 | 1.888 2-729 15.1| 221
3% |104303|+ 8 ‘11.1 1.491 | 2.470 42| 204 11 |11 226+ 6216 1.8 755 | 11.8| 21.9
: . . : . 221 |[105 4 .845 | 2.781 79
33 110888, L4) 1402 24001 081 2011 3 358 | +7 68| 1.828| 2 21.7
312 1103332 ¥ 8472) Lire) 22491 891 2 - 2 | 104423 |4+ 7551| 18 806 | 37| 215
: 5.1| 1.509 : 0.5 312 | 1035 il 840 | 2.831| 0.7
41 |1016.89 | + 950 2438 | 108| 207 25|+ 840.6| 1.882 213
’ 5] 1566 | 2.42 . 322 102754 | + . 2.855 5.0 21
361143 2006 HVs)» 4261 15.0| 20.9 21 90184 | 1.952| 2.879 ¢
220.3 205%2 (° 1021.77 | + 9452 : 88| 21.9
122 |1110.10] + 43 : 074/29.6 16 456853 20 21 2.0471 2.902| 12.2] 222
57 |11 735 |+ 4 42-1 1.492 | 2.201| 17.9| 218 07 UE1g7 2 99.3 140° | 12. .
. . . . . 122 |111 4 ’52  0°1/29.4 18
211 |11 1.70 | + 518 9| 1.394| 2.274| 143 51’5 > 4.18 4500 2.028| 2
2|1 110l S8 1317 2.288 1 9.9 2l 2.1 |11 939) 1 5169| 1.947 3798|1481 225
3% 104411 |+ 7 74| 1262 2.241 48| 20 11 |11 237|+ 557.4| 1.8 811 | 11.6| 223
: 58| 1.234 : 09| 221 |1053 T 888 | 2.823| 7.8
312 |103451| -+ 8 2.225 0.9 20 .69 6478| 1.8 22.1
: 50| 1.233 5| 3 2 [104420(+ .857 | 2.834| 3.7
322 [1026.20 | + 8 56 2.200| 6.4| 2009| 3 -20 7423 | 1.85 21.9
: . . : 12 |10 34 4 .854 | 2.845 0.7
41 11020331+ 9 348 1.256 | 2.193| 11.7| 21.1 94 834.9| 1.882 21.6
: 2| 13021 2178 : 322 |1026.83 | + : 2.855| 5.0| 22.0
320610 2 : 16.4 21. 9202 1.9 .
0610 2008 CM1o 1 4,4 203 168707 179/27.518 > 282010 2007 R oo 2015 | 3894 | 1341 3335
21 |11 918|412 8. : 3.132| 126 20.7 1 18 2 29.3 184%8 3°0 ; ’
211 |11 210|412 58-5 2.264 | 3.138 98 505 22 |11 7.78| — 4232| 23 : ’0/ 3.717
. : ) . . 2 1 11 _ .378 3.112 13.9
2921 | 105351 | 4133 5| 2.202| 3.142 65 503 5 4.23 4163| 5280 3 . 21.2
221 1023511 1133531 2167 31461 311 2 : 11 |105884| — 3524 2.2 112| 11.4| 211
: 7.8| 2.164 : 0.1 221 | 1052 _ 203 | 3.111| 8.4
312 |1035.00| 414 52 3.149 23| 200 3 -06 3124 2152 3 20.9
: . ) . — . 111| 53
- : . : 12 |1037.07 | — 129| 3111| 31
4 1 10 20.34 | +15 288 2.246 | 3.153 8.9 205 .07 118.0| 2.136 20.5
: .0l 2.326| 3.154 : 322 | 103044 | — : 3.110 | 4.4 20.6
496354 2013 QDgg : 11.81 20.6 2°1 014.1] 2171 | 3.100 .
2293 189°10 4° 102529 | + 046.8 | 2 - 7.4| 208
122 |1112.14| — 834 : 478/ 5.1 17 19487 R 233| 3.108| 1055| 21.0
21 11 7-62 — 85 -6 2.418 3.117 145 22.0 1 osscoleman 2203 32938 0% . )
211 |11 113]|— 9 2'2 2314 | 3.117| 12.2 21.8 22 111 761+ 4 67| 13 : ’4/29.0 18
. . : . . 21 |11 il .349 | 2.158 | 18.9
521 105312 — 85 5| 2232| 3.115 96| 216 5 5.34 4534| 1279| 2 : 17.4
32 |104426| — 8 25'7 2.175| 3.113 6.9 21 11 |11 020|+ 6 22| 1.2 165 | 14.8 17.1
: 7.9 2.145 : -5 221 |1052 il 228 | 2.173| 10.0
312 |103542 | — 746 3111 | 50| 213| 3 84|+ 7271| 1.201| 2 16.9
: . . . i . 181 4.6
322 [1027.44| — 656 2| 2145) 3.108 55| 21.4 3 2 | 10 44.37 858.4 | 1.20 : 16.6
: . . . 12 |1036.19 | 4 200 | 2.190 1.2
322 |102744) - 9563 2174 3104 791 21 19| +1024.9 | 1.22 16.4
: 1] 2229 310 -5 322 |1029.55| 4 225 | 2200 6.7| 16
212547 2 1001 1071 217 : 1137.1| 1.274 -8
122 0916 1S4D22% 125273 2 229;&9136;53 57°6/23.5 17 40;7313 20%)% 2,/?/,37 +1229.01 1.346 %%%8 %%Z %;%
271 |11 922|426 10 : 249 | 11.7| 21.2 1 L 2203 84%6 2°9/2€ ’
2.1 |11 2923|1200 2373| 3323 93 211 22 |1111.91|+11287] 1 : 79/26.7 18
: . . : : 2 1 (11 T 750 | 2.554| 15.4
221 10 53.50 | +27 24 7| 2325| 3.252 7.0 20.9 5 7.91 12350]| 1.6 - 20.7
: . . : 1 |11 1 T 88 | 2.574| 11.8
221 | 1053501 127242 | 2303 | 32| 20| 208] 2 48| +1351.9| 1.648| 2 20.5
312 |103518 | 27 43-7 2300| 3256| 6.1| 2009 21 |1053.29 | +1512.0| 1.635 2-594 78| 203
322 |1027.2 6| 2.344| 3257 | 81 : 3 2 |1044.31 | +16 26.6 614 | 39| 201
322 |1027.05| 127260 | 2405 | 3250 10.5 210| 312 103569 +1727.9 Loo1)| 2633 | 35| 201
12651.1| 2.489| 3.260| 12 1 322 |1028.43| +18 11 694 2.653 7.1 20.4
' 31 313l 3% (1833331 T8 343| 1887 3851 123 20.6
: 45| 1857 2690 | 142| 209
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EPHEMERIDES

2 29.3
2020 ‘ Q2000 ‘ 82000 ‘ A ‘ r 2020 ‘ ‘ 5 ==
(o7
125007 2001 UWso 22 e 2000 2000 ‘ A ‘ r ‘ s ‘ v
hm o 9.3126.61 1.4/28.118 371150 2005 XP 2
122 1113005 |+ 649.3| 1.717] 2 ’ Xhmo 2293 14871 3%6/258160
21 |11 892|+ 7513 1. 298| 182 122 11111.01| 415 1.1 ¥ m
211 |11 5328|1693 | 1903 | 2235 | ‘54 3% |11 112500 Taos| 3588 | 102| 318
221 |1053.70 | +1036.9 | 1.568 ) : 211 |11 008|+17 6. : . 7| 216
_ _ 5218 | S8 : 7 60| 1.843| 2788 | 7.2
3 2 |1044.22|+12 51| 1572 221 |1053.10| 418 12 : 21.4
. . 2.561 2.0 6| 1.815| 2.790 4.2
312 |1035.01|+13250| 1.605 372 | 104436 | 419 12 2| 212
. . 2.572 6.4 3] 1.816| 2.793 43| 212
B |RBN 1RRY) | ) o 13 |logael| Hieses) ek 21| r4) o
. . . k 4.4 . . . . 10.8 21.
73244 2002 JS 55 2 268 2000 070 1 41 | 102293 | +2036.2| 1.979| 2799 | 13.9 58
S0l T 32081 53921 308 | 1o 520 | —10 16.6 | 2.435| 3.117 | 14.¢
211 [11 028 |+ 4169 | 2:092| 3. 0.7 2°1 [111020| —1129.4 | 2319| 3. 148| 205
331 |13.928 | T 4100) 2002 30241 7.4 21 |1950 | TR 230a| 3ol 155 203
32 |1044.40| 4 5353 | 2.026 3.021 1 3.7 221 |1054.13 | —1310.0 2'151 3.088 | 1041 201
315 | 103613 | T o3a5| 5058 | 3013| 23 372 |1044.13| —13 33. : 3073 | 81| 200
. . 3.013 4.4 3.5 | 2.112| 3.059 6.6 1
322 |102870| 1 0582 2077) 3.008) 81 335 | 105460 —13305 | 2114| 306| &9 19
: : : . 115 o | = : : : 89| 109
10088 1978 VW, 220 Taer 11 471 |1016.81 | —1311.1| 21155| 3.015| 11.5| 201
122 |111435| + 7348 1485 2285 17 9 s i1 2293 05°24 471/25.118
A7 |+ 8 63| 1.423| 2305 13 37] 419253 | 2312 3.114 >
211 [11 317 |+ 8526 1.382| 2. 39 271 |11 776 | 420 : 122 212
. . 2.325 9.2 9.3 | 2.242| 3.125 9.5
221 |105412 |4 947.8| 1.365 211 |11 1.15|-420552| 2196 ' 21.1
3% |104415| 110458 | 13%| 3362 | 17 521 |105300| 121371 2. 3135 66| 209
. . 2.365 1.7 . 37.1| 2.178| 3.146 4.4
312 |1034.65| 411325 1.413 3 2 (104438 +22 : 20.8
. . 2.385| 6.5 93| 2.188| 3.156| 47| 2
322 |102077) 112 82| 1477 2404 111 355 | 103898 | 155506 | 5504 | 31%8| &9 210
: : : : 5.0 el = - : : 90| 212
207938 2108 T-3 2203 186%1 201/ 2 4 1 1102294 | +22158| 2.385| 3.186| 12.4| 21.3
122 [111410| — 0336 2.005| 2.755 | 15 6 3 h 2293 82764 077/ 1118
60| — 0242| 1.008| 2.755| 12. 9.11|+ 0485| 1.798| 2.572 )
211 |11 267 |+ 0 27| 1.833| 2. - 2 1 |11 569 |+ 141 : 16.2| 20.8
- . 2.754 9.0 9| 1.726 | 2591 | 12.8
221 |1053.92|+ 045.2| 1.784 211 [1059.99 | + 2553 | 1.676 8] 206
3% 104417 | T9%83| 1783 5738 | 310 221 | 105263 |+ 4 23. ' 2609 | 88| 204
. _ 5720 21 : 23.0| 1.651| 2.627| 43
312 |1034.48 |+ 2389 1.772 3 2 |104447|+ 6 02| 1.65 : 20.2
322 |1025.87 |+ 337.5| 1.809 23l &9 312 |1036.59 | + : 655| 2646 0.8 199
_ : 55l &9 . 7352 | 1.688| 2.663| 5.1
4 1 11019.17 |+ 429.2| 1.872| 2 322 [1029.92|+ 9 0.8 : 20.3
: - 738 | 12.6 . 1.748 | 2.681 93| 20
110061 2001 SF 105 2 208 asoan 50 g 2°7 1105896 | 110107 | 1834 58661 1551 303
125 11110661 — 7 40 76/ 4. 63000 2001 SB14 2293 06° o
3% | 1194 | Z 718 1933 | 3560 | 167 122 |111823|+ 9195/ 1 58596'583731'6/28'2 18
211 |11 134|— 7331| 1.381| 2. ! 21 111297 | + 9 50. : : 17.3] 194
_ _ 5586 | 127 03| 1524| 2402| 13.2
221 (105327 |— 7 87| 1360 211 |11 4.94|+10331| 1484 o B2
372 (104432 — 621.7| 1.364 23121 86 221 |105491 | 411 21. : 2426 | 8.8| 19.0
- . 2.339 5.8 . 21.7 | 1.469 | 2.449 4.0
312 (103579 | — 5193 | 1.304 3 2 [1044.03| +12 87| 1.483 0| 187
355 103870 | = 2102 | 1440| 5395| o8 312 |1033.66 | +12 47. : 2472 21| 187
. . 2.392 9.9 . 47.0 | 1.525| 2.494 6.6
41 1102413 — 3 4.0/ 1529 2 322 |1024.96 | +1311.9 - 19.0
: - 420 135 . 1.594 | 2.515| 10.9| 19.
168961 2001 BF s 2250 ge 205 2% 1103895 | Ti3o1a| 188 5238 198! 10d
122 |11 958|1 825.9| 1421| 2.237 178 e e 229.3 100711 7°2/27.0 17
85|+ 9380 1.345| 2237 : 7.91| 4+2319.8| 1.109| 1.917| )
211 |11 1.23|+1038.0| 1.290| 2. 138 2 1 |1129.72| 4232 : 917 222 201
. . 2.238 9.2 37| 1.051| 1.933| 17.7
221 |1053.35|+1146.4| 1.258 211 |1116.86 | +2323.0| 1.011 T 199
221 102335 11464 1.258) 2239| 42 551 |11 055|423 6 : 1048 | 1277| 196
. . 2.241 2.7 . 6.1 0.994 | 1.962 8.2
312 |1035.45| 413543 | 1.274 3 2 |1042.93| +222 : 19.4
. . 2.243 7.4 41| 1.004| 1.977 76
322 |1028.11|+1437.1| 1.319 312 [1026.58 | +211 - 19.4
. . 2.245| 12.2 45| 1.040| 1.991| 11.5
4 1 11023.25|41459.7| 1386 2 322 |1013.48| 419 42 3 197
. . 248 | 16.4 5] 1.100 | 2.004 | 16.2 20
348958 2006 UOo 2 268 164750 0%/ 2°1 10268 | 117533 1187 30371 2031 303
122 11 8.37|+ 6161 2.041 3.707 | 10 7 256218 2006 VV1zs 220.3 05°85 2°0/27.518
425 |+ 6413| 2.848| 3.711 ) 3.40 | +10 0.8| 1.901 | 2.693 | ;
211 |105862 |+ 7152| 2780 3. 4 5% 117883 | 110505 | 1836 | 2316 | 114| 06
211 1192882 ¥ 71521 2.7801 37181 5O 511 |11 oo | 113200 10| 5738| Fa| 5095
3% |0t | T 6373| 31| 378 | o6 231 | 15s3 a0 | T 209 TS| 343l 12] %3
: : : : : : 780 | 2.760| 3.5
315 103741 | L 6173 | 2753 | 3724 | 57 372 |104431 | +13556/ 1.79 2| 202
. _ _ : : 795 | 2.781| 25
335 |103092| L o553 | 2804 | 3757| o7 312 | 103547 | +1447.6| 1.838 S| 202
41 |1025.65| +1020.0| 2883 2‘727 6.7 322 |1027.92 | +15 25. : 2.802| 6.1| 204
. . 729 93 55| 1.909 | 2.822 9.9 2
328288 2008 CO o 2 203 288se 4%0) 3 2% 1105538 | 122331 20041 3845 1311 20
122 |11 734|— 5300 1828 2576] 16 9 302027 2000 SR1s3 2203 118%27 1°3/ 1.6 18
67| — 527.4| 1.719| 2.558 ) 67|+ 031.8] 1.814| 2.580 | ]
211 |105962| — 5 1.7| 1.630| 2. 14.1 2 1 |11 846|+ 1 : : 16.4 | 21.4
. . 2,541 | 10.7 : 24| 1.738| 2596 | 13.1
221 [1052.61 | — 412.9| 1.564 211 |11 1.88 |+ 152.0| 1.683 - 21.2
3% |104443| =358 1398 | 2208 | a1 221 | 105353 |+ 2570 1. 2612 91| 210
. . 2.506 4.1 . 57.0| 1.653| 2.627 4.7
312 |1036.14| — 1405| 1.513 372 (1044324 411 7| 208
: . 2488 | 5.6 3] 1.652| 2642| 13
322 |102884|— 011.9| 1.528 312 |103538|+ 52 20.6
. _ 5471| o5 72| 1.679| 2.656| 50
4 1 [102346|+ 113.2] 1.568| 2 322 [1027.69| + 63 20.9
_ : ksl 13 7.0| 1.735| 2.669
461962 2006 UF e s aoa Gt o 35 271 11035831 T 23531 18381 38821 381 3i4
122 | 1113571~ 8552 1.125| 1.889 | 2/4 g 4335325 20%13 1YP56 2293 146778 0°7/28617
82| — 8590| 1.093| 1.938 : 0.66 | + 833.8| 2.474| 3.252 | ;
211 |11 291 |— 8288 1.077| 1. 20.1 21 11632+ 8 : 252 122 21.9
_ : 1o8e | 151 : 546 | 2.387| 3257| 95
221 [1053.90| — 725.0| 1.081 211 |11 0.16|+ 92 . 21.7
: . 2.036 | 9.9 40| 2.323| 3.262| 6.3
3°2 [104425| — 5562 | 1.109 221 [1052:66 | + 958.4| 2288 212
315 103551 | — 2151 | T16a| 2136| o1 3°2 104450 | 410336 | 2. 32671 29| 213
- . 2.136 71 - 33.6 | 2.282| 3.272 1.2
322 |1028.86| — 234.6| 1.239 312 |1036.48 | +11 . 21.1
. . 2.186 . 52| 2.306| 3.276
4 1 1102500 — 1 51| 1.339| 2.236 %912 22% 1029.35 | +1129.6 | 2.360 | 3.280 ?'8 %%'é
: 102372 | +11 443 | 2:438| 3283 | 108| 218




EPHEMERIDES

2 29.3
2020 ‘ Q2000 ‘ 82000 ‘ A ‘ T 2020 ‘ Q2000 ‘ 82000 ‘ A ‘ r ‘ B ‘ \4
387349 2012 WAz 220.3 225729 4°3/24.2 17 494186 2016 GG247 229.4 213754 5°0/24.8 17
m o ’ o m o 7 o
122 |11 941|420 09| 2.499| 3.304| 11.3 122 |1115.41|421159]| 2.101| 2.904 :
2 1 |11 548 |42058.6| 2.417| 3.301| 8.8 2 1 |1110.49| 421584 | 2.020| 2.902| 10.4
211 |1059.67 | +2158.7| 2.360 | 3.298| 6.3 211 |11 3.22|42241.9| 1.962| 2.899| 7.
221 |1052.47 | +2255.4| 2.330| 3.295| 4.5 221 |1054.17 | +2319.8| 1.932| 2.896| 5.
3 2 |1044.55| 423428 | 2.330| 3.292| 4.9 3 2 |1044.25| 423454 | 1.930| 2.894| 5.
312 |1036.76 | +24 15.9 | 2.358 | 3.288| 7.2 312 |1034.54 | +2353.9| 1.957| 2.891| 8.
322 |1029.86 | +2432.3| 2413 | 3.285| 9.8 322 |1026.06 | +2343.4| 2.009| 2.888| 11.
4 1 |102451|+2431.4| 2.491| 3.281| 123 4 1 |1019.58 | +2314.7| 2.085| 2.884| 14.
337835 2001 VGey 229.3 135°73 373/ 4. 310313 2011 UD12s 229.4 22159  0°7/29.9
122 |11 876 | — 536.7| 2.729| 3.444| 127 122 [1113.31|+4 2554| 1.910| 2.680| 15.6
2 1 |11 4.69|— 543.7| 2.635| 3.453| 10.5 2 1 |11 917 |+ 321.7| 1.807| 2.670| 125
211 |1059.00 | — 535.9| 2.564 | 3.461| 7.9 211 |11 257 |+ 4 51| 1.727| 2.659| 8.6
221 |1052.12| — 514.0| 2.518| 3.469| 5.2 221 |1053.99 |+ 5 25| 1.672| 2.648| 4.3
3 2 |1044.63| — 439.9| 2.501| 3.477| 3.4 3 2 (104426|+ 6 86| 1.645| 2.636| 0.8
8RR - 1| 5 i & 18 aa T ong) 1) 2% 3
41 |102527|— 224.0| 2:626| 3.498| 92 41 11019.09|+ 9 7.7| 1.735| 2.595| 13.8
193908 2001 QR24 2293 89°30 378/26. 522520 2016 El23s 220.4 166722 4°7/24.
122 |1118.60 | 1] 1.490| 2299 | 17.4 122 |1112.21|42057.9| 2.408| 3.210| 11.8
2 1 |1113.52 | A 8] 1.431| 2319| 135 2 1 |11 7.68|+2154.6| 2.331| 3.213| 9.2
211 |11 5.44 | 2] 1.393| 2.338| 9.0 211 |11 1.16 | +2252.9| 2.279| 3.215| 6.6
221 |10 55.20 | A 9| 1.381| 2357| 4.9 221 |1053.17 | +2346.4| 2.255| 3.217| 4.8
3 2 |1044.03 | | 5] 1.395| 2376 | 4.4 3 2 |1044.46 | +2429.1| 2.260| 3.219| 5.3
312 |1033.42 | 1| 1.437| 2.395| 8.2 312 |1035.94 | +2456.1| 2.294| 3.221| 7.5
322 |10 24.62 | A 6| 1505| 2.413| 123 322 |1028.42 | +25 55| 2.354| 3.223| 10.2
4 1 |1018.47 |4 31 1594 | 2431] 159 4 1 |1022.58 | +2457.1| 2.438| 3.224| 126
30006 2000 CB3o 229.3 261°87 0°2/29. 51183 2000 HS76 229.4 52787 6°0/24.
122 |11 837 |4 543.0| 2.165| 2.946 | 13.6 122 |1110.83|+41817.0| 1.535| 2.361| 16.1
2 1 |11 491 |4 612.8| 2.071| 2.942| 10.7 2 1 |11 7.59|+19457| 1.477| 2.374| 125
211 |1059.43 | + 655.4| 2.000| 2.938| 7.2 211 |11 1.56| +2120.3| 1.441| 2.386| 8.8
221 |1052.41 |+ 747.3| 1.955| 2.934| 3.3 221 |1053.46 | +2250.3| 1.431| 2.399| 6.2
3 2 | 104457 |+ 843.2| 1.939| 2.930| 0.8 3 2 |1044.41| 424 49| 1.447| 2.412| 6.9
312 [1036.80 |+ 937.2| 1.953| 2.926| 4.9 312 |1035.74 | +2455.8 | 1.489| 2.426| 10.0
322 |1029.96 | +1024.0 | 1.994| 2.922| 8.7 322 |1028.63 | +2519.9| 1.555| 2.440| 135
4 1 |1024.76|+1059.6 | 2.061| 2.917| 12.0 4 1 |1023.92|+2517.6| 1.642| 2.454| 16.7
37025 2000 USs 229.3 58713 5%8/23. 36413 2000 OWig 220.4 126°04 3°4/26.7
122 |1111.02 A 5] 1779 | 2.598 | 14.6 122 |1116.90| +14 149| 1.780| 2.579| 15.4
2 1 |11 7.39 | A 9| 1.716 | 2.608 | 11.4 2 1 |1111.85|+1459.5| 1.709 | 2.592| 11.9
211 |11 1.26 | A 7| 1.676| 2617 | 8.1 211 |11 420|+1551.6| 1.662| 2.605| 8.0
221 |1053.27 | A 9| 1.662| 2.627| 6.0 221 |1054.64 | +1644.1| 1.641| 2.617| 4.3
3 2 |1044.41 | 4| 1676| 2.637| 6.6 3 2 |1044.18| +1729.5| 1.648| 2.629| 3.9
312 |10 35.86 | A 6] 1.717| 2.647| 9.4 312 |1034.07 | +18 13| 1.685| 2.640| 7.4
322 |10 28.68 | A 7| 1.782| 2.657| 12.6 322 |1025.41 | +1816.2| 1.747| 2.651| 11.2
4 1 |1023.65] 4] 1.868| 2.667| 15.4 4 1 |1019.02| +1813.2| 1.833| 2.661| 145
84695 2002 VH1g9 220.3 139231 2°4/26. 248589 2006 BZo7s 229.4 150725 0°2/29.6
122 |1114.28 A 0] 2314 3.100]| 12.7 122 |11 9.88|+ 413.5| 2.475| 3.240| 12.6
2 1 |11 9.21 | A 3] 2239| 3.115| 9.8 2 1 |11 572 |+ 4445| 2387 | 3.248| 9.9
211 |11 2.12 | A 5| 2.188| 3.129| 6.5 211 [1059.78 | + 527.6 | 2.322| 3.255| 6.7
221 |10 53.58 | A 1] 2.165| 3.142| 3.3 221 |1052.52 |+ 619.5| 2.285| 3.263| 3.2
3 2 |1044.36 | 1 3] 2173| 3.155| 2.9 3 2 |104459 |+ 7155| 2.279| 3.269| 0.6
312 |10 35.37 | A 7] 2211 3.167| 5.9 312 |1036.80 | + 810.6 | 2.302| 3.275| 4.2
322 |1027.44 | A 0] 2277| 3.178| 9.1 322 [1029.87|+ 9 0.0| 2.355| 3.281| 7.6
4 1 |1021.22] 4 61 2.368| 3.188| 11.9 4 1 |1024.40|+ 940.1| 2.434| 3.286| 10.6
459010 2011 YBg 2203 72°72 3°2/26. 417418 2006 KX1g 2 29.4 23074 0° 9/ 1.3
122 |1110.38|41110.1| 1.559| 2.373| 16.6 122 [1110.78 |+ 027.4| 2.127| 2.885]| 14.6
2 1 |11 7.17|+1221.4| 1.490| 2.382| 12.8 2 1 |11 6.98|+ 113.9| 2.016| 2.871| 11.7
211 |11 1.27 | +1346.2| 1.443| 2391| 85 211 |11 099 |+ 219.8| 1.928| 2.856| 8.2
221 |1053.34 | +1516.2| 1.421| 2.400| 4.3 221 |1053.23 |+ 342.1| 1.866| 2.840| 4.2
3 2 |1044.39 | 1 12| 1.426| 2.409| 4.0 3 2 |1044.43 |+ 5154 | 1.833| 2.823| 1.0
312 |1035.74 | +1751.8| 1.459| 2.418| 7.9 312 [1035.55|+ 651.7| 1.831| 2.806| 4.8
322 |10 28.52 | A 17| 1516 | 2.427 | 12.1 322 |1027.55|+ 823.1| 1.858| 2.788| 9.0
4 1 |102360|+19 86| 1.596| 2.436| 15.8 4 1 |1021.26 |+ 9429| 1.911| 2.769| 12.8
499846 2011 EXos5 229.3 307740 071/29. 187698 2008 DM7q 229.4 53758 3 8/ 2.9
122 |11 6.41 |4 333.0| 1.874| 2.660| 15.2 122 [1115.00| — 111.4| 1.718| 2.476]| 17.5
2 1 |11 376 |+ 419.1| 1.778| 2.652| 12.0 2 1 |111059| — 1523 | 1.632| 2.479| 14.3
211 |1058.88 |+ 523.4| 1.705| 2.644| 8.2 211 |11 354| — 216.8| 1.565| 2.483| 10.6
221 |1052.23 |+ 641.9| 1.657| 2.636| 3.8 221 |1054.42| —2248| 1523 | 2.487| 6.6
3 2 |104461 |+ 8 7.8| 1.637| 2.628| 0.8 3 2 |104421| —217.9| 1.508| 2.490| 3.9
g %g %8 35_01 . g 33'3 %‘2@? %_g%g 3_4 312 |1034.14| — 2 0.2| 1521 | 2.494| 58
44 | 410 49. . . 7 322 102537 | — 137.3| 1.560| 2.498| 9.7
4 1 |102570| +11505| 1.741| 2.605| 13.6 4 1 /101883 — 114.8| 1.624| 2.502| 135
383615 2007 LQ12 220.4 234736 4°0/24. 4217 Engelhardt 220.4 164712 4°4/26.3
122 |1111.49 | A 2.403 | 3.203| 11.9 122 |112532|41939.2| 1.990| 2.775| 14.5
2 1 |11 7.25 A 2.308 | 3.191| 9.3 2 1 |111821|+20 1.7| 1.909| 2.781| 11.4
211 |11 0.99 | A 2.238 | 3.178| 6.5 211 |11 839|+20251| 1.852| 2.787| 8.0
221 |1053.14 | A 2.196 | 3.165| 4.3 221 |1056.56 | +2042.8| 1.823| 2.792| 5.0
3 2 |1044.44 | | 2.184 | 3.152| 4.6 3 2 |1043.81|+2048.6| 1.823| 2.796| 4.8
312 |1035.77 | A 2200 | 3.138| 7.2 312 |1031.43|+2038.3| 1.854| 2.799| 7.7
322 |1027.99 | A 2.244 | 3.123| 10.2 322 |1020.59 | +2011.0| 1.914| 2.802| 11.2
4 1 |1021.85] 2.312| 3.108| 12.9 4 1 |1012.12|+1928.2| 1.998| 2.804 | 14.3




EPHEMERIDES

2 29.4 229.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
163408 2002 RC7 229.4 8871 0°1/29.318 468525 2005 WX 143 229.4 247762 7°7/ 7.6 17
h m o ’ o m o ’ o m
122 |11 9.12 |+ 520.3| 2.160| 2.938| 13.7 122 [1110.15]| —1510.0| 2.156| 2.828| 16.7| 21.9
2 1 |11 537 |+ 550.7| 2.080| 2.949| 10.7 2 1 |11 656| —1554.0| 2.048| 2.819| 14.7| 21.7
211 |1059.66 | + 633.6| 2.023| 2.960 7.2 211 |11 0.75| —1616.1| 1.958| 2.808| 12.3| 215
221 |1052.49 |+ 7253 | 1.993| 2971 3.3 221 |1053.15| —16135| 1.8901| 2.798| 9.8| 21.4
3 2 |1044.62 |+ 820.5| 1.992| 2.982 0.7 3 2 |104450| —1545.1| 1.848| 2.787| 8.0| 21.2
312 |1036.94 |+ 913.4| 2.020| 2.993 47 312 |1035.76 | —1453.6 | 1.832| 2776 | 7.9| 21.2
322 |1030.25|+ 958.9| 2.076| 3.004| 8.4 322 |1027.90| —13445| 1.843| 2.765| 9.6| 21.3
4 1 |1025.22| +1033.5| 2.158| 3.014| 11.6 4 1 |1021.79| —122561| 1.879| 2.754| 12.2| 21.4
31153 Enricaparri 229.4 228%00 1°8/27. 163687 2003 AC3s 229.4 88°88 0°9/ 1.518
122 |111590|+1018.5| 1.840| 2.631]| 15.3 122 |11 965]| + 147.4| 2.455]| 3.211| 12.9| 20.6
2 1 [1111.30] 6.6 | 1.743| 2.620| 12.0 2 1 |11 543 |+ 2128| 2.383| 3.236| 10.2| 205
211 |11 4.07|+11258| 1.668| 2.610 8.1 211 |1059.50 |+ 251.1| 2.334| 3.261 70| 203
221 |1054.71| +1211.1| 1.619| 2.598 3.8 221 |1052.37 |-+ 339.2| 2.312| 3.285 36| 20.1
3 2 |1044.16 | +1255.9| 1.598| 2.586 2.3 3 2 |1044.69 |+ 433.1| 2.320| 3.310 1.0| 20.0
312 |1033.63|+1333.3| 1.607| 2573 6.5 312 |1037.25|+ 527.5| 2.358| 3.333 3.9 20.2
322 |1024.30 | +1358.2| 1.643| 2.560| 10.9 322 |1030.72 |+ 617.8| 2.425| 3.357| 7.1| 205
4 1 |1017.13| +14 7.8| 1.702| 2.546| 148 4 1 |102566|+ 7 03| 2519| 3.379| 10.0| 20.7
226920 2004 TTao1 229.4 101°49 473/24. 35129 1992 EZx9 229.4 319788 0°9/28.7 18
122 |11 13.23] A 25| 2.186| 2.987| 12.8 122 111177+ 7 7.1| 1.458] 2.263| 17.9| 19.1
2 1 |11 850 |+1916.3| 2.125| 3.008 9.9 2 1 |11 859 |-+ 7342| 1.375| 2260 | 14.1| 18.9
211 |11 1.69| +2023.2| 2.089 | 3.029 6.8 211 |11 248 |+ 817.9| 1.313| 2.258| 95| 18.6
221 |1053.39 | +2126.4| 2.081| 3.049 45 221 |1054.04 |+ 913.2| 1.275| 2.256| 4.3| 183
3 2 |1044.46 | +2219.1| 2.102| 3.069 4.9 3 2 |1044.33|+1012.4| 1.263| 2.253 1.6 | 18.1
312 |1035.85| +2256.3| 2.152| 3.088 7.4 312 |1034.78| +11 6.4| 1.278| 2.251 6.8| 18.4
322 [1028.41|+2315.4| 2.228| 3.107| 10.2 322 |1026.70 | +11 48.0| 1.318| 2.249| 11.8| 18.7
4 1 102279 | +2316.4| 2.328| 3.126| 12.8 4 1 |1021.12| +1212.7] 1.380| 2.248| 16.2| 18.9
165755 2001 QKo7 229.4 139%41 0°3/29. 495803 2017 FRgo 229.4311°84 1°9/27.9 17
122 |11 896 |+ 615.1| 2.763| 3.531| 11.3 122 |11 809| + 717.4| 1.274] 2.096]| 19.1| 21.3
2 1 |11 480 |+ 646.0| 2.677| 3.541 8.8 2 1 |11 624|+ 8 89| 1.188| 2.084| 15.0| 21.0
211 |1059.05|+ 726.3| 2.616| 3.552 5.9 211 |11 1.23| -+ 9224 1.122| 2.072| 10.1| 20.7
221 |1052.15|+ 812.8| 2583 | 3.561 2.7 221 |1053.59 | +1051.4| 1.079| 2.060| 4.6| 20.3
3 2 |104470|+ 9 1.4| 2580| 3.571 0.7 3 2 |1044.41|-+1225.0| 1.061| 2.049 27| 202
312 |1037.38 |+ 947.8| 2.608| 3.579 4.0 312 |1035.24| +1350.6| 1.068| 2.039| 8.2| 205
322 |1030.82|+1028.1| 2.666 | 3.588 7.0 322 |1027.60 | +1457.8| 1.098| 2.029 | 13.7| 20.7
4 1 |1025.58|+1059.5| 2.750 | 3.596 9.7 4 1 |1022.69| +1540.3| 1.140| 2.019| 185| 21.0
502675 2015 CHsg 2294 38°16 1°0/ 1. 351688 2006 BQas 2294 25202 1°6/ 1.4 18
122 |11 577 |+ 027.7| 1.982] 2.754]| 15.0 122 111270 + 338.7| 1.252| 2.057| 20.3| 21.2
2 1 |11 3.02|+ 1109 1.897| 2.760| 11.9 2 1 |11 9.62 |+ 323.1| 1.181| 2.062| 16.2| 20.9
211 |1058.22 |+ 212.8| 1.835| 2.767 8.3 211 |11 3.30| -+ 326.3| 1.128| 2.067| 11.3| 20.6
221 |1051.87 |+ 329.7| 1.798| 2.773 42 221 |1054.44 |+ 346.0| 1.097| 2.073| 5.8| 203
3 2 |1044.75|+ 455.7| 1.790 | 2.780 1.0 3 2 | 104427 |+ 416.6| 1.000| 2.080 1.7] 20.1
312 |1037.77 |+ 622.9| 1.811| 2.788 4.7 312 |1034.41 |+ 4506| 1.109| 2.088| 6.5| 20.4
322 |1031.79 |+ 7 44.0| 1.860| 2.795 8.6 322 |1026.32 |+ 5205| 1.152| 2.096 | 11.8| 20.7
4 1 |1027.52|+ 852.9| 1.933| 2.803| 12.1 4 1 |1021.04|+ 5404| 1.217| 2.105| 165 21.0
439475 2013 YZgs 2294 2°26 8%1/19. 404329 2013 FD17 229.4 285727 2°8/26.9 18
122 |11 575|+2538.8| 1.826| 2.656| 13.8 122 |11 930| + 9446 1.550]| 2.363| 16.7| 21.1
2 1 |11 3.49 |+ 8.7| 1.764| 2.655| 11.1 2 1 |11 6.58|+1050.5| 1.463| 2.355| 13.0| 20.8
211 |1058.79 | +2938.6 | 1.726 | 2.655 8.9 211 |11 1.10|+1213.1| 1.398| 2.346| 8.7| 20.6
221 [1052.22| +3127.7| 1.714| 2.656 8.1 221 |1053.41 | +1345.2| 1.358| 2.338| 4.2| 203
3 2 |1044.68|+3255.6| 1.729| 2.657 9.3 3 2 |1044.46 | +1516.7| 1.345| 2.330 35| 20.2
312 |1037.32| +3355.1| 1.769| 2.659| 11.7 312 |1035.58 | +1636.8| 1.359| 2.322| 7.9| 205
322 |1031.21 | +3423.7| 1.832| 2.662| 14.3 322 |1028.01 | +1737.8| 1.398| 2.314| 125| 20.7
4 1 |1027.16 | H 271 1.913| 2.665| 16.8 4 1 |1022.76| +1815.4| 1.458| 2306 | 16.6| 20.9
9727 Skrutskie 229.4 157713 071/29. 26684 2001 FZ3s5 229.4 83°48 1°0/28.818
122 |11 9.10| + 456.6| 2.309| 3.082| 13.1 122 |111863| + 829.7| 1.319| 2.123| 195| 19.5
2 1 |11 530 |+ 525.6| 2.219| 3.085| 10.3 2 1 |1113.94|+ 840.7| 1.256| 2.139| 15.3| 19.3
211 |1059.60 |+ 6 7.0| 2.152| 3.088 7.0 211 |11 598 |+ 9 59| 1.212| 2.156| 10.2| 19.0
221 |1052.48 |+ 657.4| 2.113| 3.001 3.3 221 |105558 |+ 939.8| 1.192| 2.172| 4.6| 18.8
3 2 |1044.64|+ 751.9| 2.103| 3.003 0.6 3 2 |1044.08|-+1014.7| 1.199| 2.189 16| 18.6
312 |1036.90 | + 845.0| 2.122| 3.096 45 312 |1033.10 | +1043.0| 1.232| 2.205| 7.0| 19.0
322 |1030.07 |+ 931.9| 2.170| 3.098 8.1 322 |1024.05|+1059.3| 1.290| 2.221| 12.1| 19.3
4 1 |1024.79|+10 871 2.244| 3.009| 11.2 4 1 |1017.89| 411 09| 1.370| 2236 | 16.4| 19.6
382557 2001 WQes 2294 43°32 579/ 7. 218571 2005 JN3q4 229.4134°16 371/ 3.9 18
122 |11 5.63 1.965 | 2.668| 17.3 122 |1111.45] — 556.1| 2.413| 3.129| 14.1| 21.1
2 1 |11 2.89 1.800 | 2.688 | 14.7 2 1 |11 6.96| — 536.4| 2.327| 3.147| 11.6| 20.9
211 |10 58.09 1.834| 2709 | 11.7 211 |11 0.62| — 4585| 2.262| 3.163| 8.6| 20.8
221 |1051.79 1.800 | 2.730 8.6 221 |1052.94| — 4 37| 2.223| 3.179| 55| 20.6
3 2 |1044.79 1.791 | 2.752 6.3 3 2 | 104459 | — 2557 | 2.214| 3.194| 32| 205
312 |10 38.02 1.810 | 2.774| 6.2 312 |1036.42| — 140.0| 2.236| 3.208| 4.3| 20.6
322 |10 32.32 1.857 | 2.796 8.4 322 [1029.17| — 022.8| 2.287| 3.222| 7.3| 208
4 1 |1028.35 1.930| 2.819| 11.2 4 1 |1023.46|+ 050.1| 2.365| 3.234| 10.2| 21.0
426407 2013 Plgo 229.4 236768 5°9/24. 334090 2001 QS13o 229.4 70703 273/ 2.518
122 |1116.51 2.021| 2.825| 13.6 122 111478 + 017.1| 2.245| 2.990| 14.3| 20.6
2 1 |1111.61 1.934 | 2.815| 10.8 2 1 |11 950 — 0 3.9| 2.175| 3.018| 11.4| 205
211 |11 4.15 1.870 | 2.804| 8.0 211 |11 228|— 011.9| 2.128| 3.046| 8.2| 203
221 |10 54.70 1.833 | 2.793 6.0 221 |1053.67| — 0 81| 2.107| 3.073| 47| 202
3 2 |1044.20 1.825 | 2.782 6.6 3 2 |1044.48|+ 0 4.8| 2.115| 3.101 24| 20.0
312 |10 33.83 1.844 | 2.770 9.2 312 |1035.59 |+ 023.2| 2.154| 3.128| 4.3| 20.2
322 |1024.71 1.889 | 2.758 | 12.3 322 |1027.82|+ 0429| 2221 | 3.155| 7.5| 205
4 1 |1017.72 1.957| 2.745| 15.2 4 1 1102176 |+ 1 0.4] 2.315| 3.182| 105| 20.7




EPHEMERIDES

2 29.4
2 29.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 8 ‘ v 2020 ‘ 2000 ‘ s A
157921 1999 VV3s 22 ° ° 0 ’ ‘ 7 ‘ v
1oAY 2204155731 2%/ 3.417 366582 2002 TRiso 2204 84°34 8°2/21.918
9.80 | — 340.9| 2700 | 3.433| 12 X 53 AN N
— : . .6 20. o m
12 |1 oo sms) siel v B8l MO1 1% Mgl aea) de) aay) 53 28
211 | 195%05 1= 3,08 35421 ¥ 75| 206 211 |11 375|420113| 16 : 1221 204
. _ _ : : : 615 | 2543 | 9
3% |T0a2270| = 1393 %481 | 3405| 56| 203| 3°2 |Toaa3s| I3oare| 163 3| 303
3.3 |104470| — 14221 2481 3463| 26| 203] 3 2 |1044.35) 31279 1o18 | 2252 52| 393
312 |1037.01) — 047.9) 249 3470| 39| 203 313 | 1034.69| 131554 1eo0| 3863 | 15| 503
. . . : : . .690 | 2.501 | 11.5
322 103008 |+ 0 81| 2041| 3ars| 67| 2035| 322 | 102067 13153 3 393
: _ ael SE 503 4| 1764 | 25607 | 142 20.
66307 1999 lJa/iol , 229.4 270°87 2°7/ 2.6 18 4227613 201% 2T1,'311 T31248 ) 1858 | 2.622] 168 204
. — 2 55| 1.719| 2482 1 104 29.4 103%0 1°7/ 2.1 17
2 Y I T 122 188 73| 185| 122 |11 964|+ 0186 2.1 :
311 |11 T 1ots| 1998| 2453 w3l B2l 34 |d el Te 35| 3018 | 2ev1| 117| 213
551 | 105564 | — 0565 | 1ast| 5410| ‘1| 1re| 551 |ioso7e| LS 576| 1084 | 36/3| 53| 11
3 2 |104443|+ 046.7| 1.410 2419| 61| 176| 221 |105278| -+ 1385 1'9!154 28191 &3 21
32 |Ioaads)+ Q47| 1410\ 2307\ 28| 173]| 3.2 | 104468 12 380| 1005 | 280a| 17| 307
312 |lo3s0a| 2 o9) 1308| Syl se| 1Bl 313 |103673 |+ 9| 1995 2.894) 171 207
. . 2.353 | 10.3 1 . 3231 1.925| 2.901 4
4 77 4| 20
1148512 2010 oSBT 233 Tase| 33| 193] | 3% ||\ T edd| a3 82 209
4552 03 PLe 2 204 12358 34/ 3.5 18 s 20205 5 05| 2.045| 2015| 115| 214
122 H 13&5 - g 38'% %_%gg 50171 1421 109|192 11110 A - 2 22964 138°41 278/26.6 17
2 1 |1 sar]— 3308 21%| 3.0% 118 107 2 1 |11 64| 113350| 1968 | 5883 | 10| 308
211 |11 170\ — 3401 2128 3035| 88| 1905| 211 |11 057 +1437.3 ross| 3oea| 90| 0%
22 (1038123339 2988 3.044| 56| 194| 221 |1053.01|41544.4| 1.8 1) 28381 121 298
302 |104asi|— 3173) 2073| 3083 34| 10| 373 \104do4| +iodrd 1550 558 | 35| 304
312 | 103566 — 250.71 2.090 3.061| 47| 193| 312 |1036.43|+17395 1'980 3802 el 208
. _ : : : 908 | 2.865| 6.6
322 102779 | — 2107| 2134\ 3060| 77| 105| 322 |10200| 11816 61 200
_ B2 185 193 3| 1963 | 25868 | 10.1| 20.
35162525 20%5 l\gA;gl 229.4 101°03 1°8/27.818 1322412 202(132 253(@96 88 2 00 o3 e 210
2114 73581 1560 2358 1 17 29.4 200°30 2°3/26.9 18
122 | B3| riae) 1300 2 73| 21.2| 122 |1111.63|+14 65| 2 ;
20 | 98| T.808| LA 28| a8 34 | o i S8as| 3332| 90| 103
211 |1t 2881110 201 1452 2397 | ‘88| 208| 211 |11 078|415 91| 23 gl 3332 29| 138
221 |108410| 11318 1435 | 2a1s| 40| 206| 221 | 105300 | +15437 Saol| 30| &1 3
315 | 103507 | T1a194| T48a| 5am| ea| 08| 315 |10%6%| T 138 33| 33| 37| 103
32 119897 | 1d18d| 1388 Za2k| 5% 28| 332 (1938331l 1| 233 | 3311| &5 193
- : 2468 | 11.3| 21 : 6371\ 23541 3311) 55
322 |102r2r ) Tis 1861 15491 2 1| 322 |1028389|+1648 2 135
ol 1 484 | 151 214 8| 2404 3308 85) 19.
4730327 20%;1 %Dgso N > 304 137208 4°0/52.9 17 45;10917 20%)% 2;298 +16 48.0 2 2.480 | 33041 113 106
. 4921152 2551 | 3357 11 177 29.4 197713 3°1/26.5 18
122 |11 880 ¥2115.2) 25811 % 1| 217| 122 |1113.02|+11282] 18 '
. _ _ : : 827 | 2.626 | 15.1
511 |105030 | 102 25| 545e| 330 | %% A3l 241 | 293 3a%a| Loy 7| 319
531 | 102938 | Toao48| 54i0| 33| 93| 13| 331 |iosaor| Tis 08| 1670| 2631| 78| 21
221 |1092.38) 425248 | 2419 3.377| 49| 213 221 |105401] 115 200 | 1858] 587| 40| 513
315|105 03| 120365 | oaaa | 3333 | 35| A2 3.3 |1034ea| il 538| T3 | Zeis| 37| 213
355 103723 1272681 2.474 3.389 7.7 515 312 103204 | 118 6-3 1.631 2.613 3.7 21.2
. . . ) : . .651 | 2.608 7.4
2% 1103081 | 158 91| 5833 3300 1931 Brs| 2°7 |105092 11033 5| 316
: _ 200l 193] 518 4| 1.699| 2:602| 115| 216
4521382227 201111 1(13811; 229.4 187736 4’1/ 3.818 22167}) 20%)% 30345 T1933.1 X 1.769 | 2.596 | 15.0 | 218
. — 4409 1798 2540 1 42 29.4 29°34 1°4/28.518
122 |111315 | — 4409|1798 2. 74| 212 122 |1114.44|+10529| 1.3 :
20 M 3a TS| begs| 33| dad| M| 3.1 | HgE| TS 1302 | 5165 | 1a3| 102
211 |11 260 | — 4450 1.630| 2539 10.8| 208[ 211 |11 3.57| +10 523 | 1.2 5390 | '6a| 198
221 |1054.00| — 4171 1.580| 2538 | 70| 205| 221 |1084.44| 11 21 15%a| 3339 | 29| 1Y
3.2 |1044.40] — 3300 Loo7| 2.537| 42| 204| 3 2 | 1044.30| 411 100 | 1558| 3540| 16| 186
_ _ : : . 259 | 2249 | 19
355 | 10365 | Z 1303 | 1203 253 | o8| 207| 335 |10a7se| Ll a3 B 10
322 — 126 : 52| oLl 503 89 | - 2| 1297 | 2270| 68| 19.
s 2010 2005126253 a0l 5235 | 133] 508| 2% |105006| Tioa328| 1daa| 3314| 154 199
o 1113 l\gYﬁ b 229.4 186737 174/ 1.817 366881 2005 SD 0450 2 o r0cen o 13 80
. 15| 2461 3217 12 263 29.4 179°07 0°2/29.113 C
12 |14 T2 348 % 9| 219| 122 |111124|+ 5287 23 :
2.1 |11 624 | T o113 a3es| 3217 103| 2r7| 21 |11 60|+ 87| 2300| 31291 13.0| 227
211 |11 o3t |+ 2227 206t | 3217) 72| ors| 211 |11 o7 e 40| 2260| 3131 102/ 225
32 |05 80| T 310t | 2238 3312 38| 13| 3% | T 74| 31s4| 3133| 52| 21
315 | 103600 | L 3437| 5559 3510| 40| cr3| 315 |103656| T 5 ao| 5185 | 3133| 08| 59
33 103050 | T35L| 2338 32| #3| 23| 3% |103333| T 453| 2160 | 3132| 46| 22
322 102038 |+ 4138 | 2280| 3314| 4| 15| 322 | 102883 410 31 3301 332 &S| 333
: : 2151 15 33 : 345| 2207 | 3.131| 82| 22
495834 2000 Nox 2 264 13800 2%/ 3.5 16 14;16714 203)0 3565 | [11138 | 3380| 3136 | 114| 3236
3% 117836 |2 233 | 3200| 3332 107| 9| A ’ :{:0,\17131 +11 13.5 ’ 219'4 320°20 2327718
21 |1'ede| —4 51| 2800| 3334 | 107| 29| 21 |11 073| +11135] 14981 2.314| 17.0| 19.7
. _ : : 411 2303 | 133
211 |11 004| — 3205 2442| 3348| 78| 227| 211 |11 199) 112168 13 3 133
221 | 105207 | — 2415 2403| 3302\ 48| 225) 221 |1053.87| 113 02| 1304| 558a| 43| 1%
32 104209\ — 1423 2303 3375 27| 224| 3.2 |104kd6| 13427 1 96| 35%| 38| 187
312 103680 — 0369 2.464 3387| 40| 225| 312 | 103516414154 ol 3381 22 187
322 _ 3306 | 68| 557 16 | 4 4| 1300| 2268| 75| 19.
o [ REEIC ] G 6 ) 19 WEA ] ] ) b
54 )4 79°14 2°3/ 2118 . . 4] 195
S o T e 00| T T V| - 2o el Sy e
2.3 (111198 9108 1aE 2344 | 149| 198| 21 |11 561|— 313.4| 1.4 o 33901 188 182
33 |1esass| T 9379 1as 5375 | 05| 1o6| 511 |11 o0Ss| = 3134| 13%¢| 2578 | 115| 104
. . . ) : . 356 | 2.278 | 11.5
221 |10sa7a\+ 1111 1428| 2400| ‘57| 14| 221 |105325| —2493) 12 3 1ot
32 104431 1568 1439) 2427 23| 193] 3.2 \104d57)— 2 a2l 1567| 55%| 43| 199
312 |103E30| 1 2458 LT Sass| sa| o3| 315 |10%583| 1 O9| 1%61| 3338| a5| 139
322 |102605 |+ 3335| 1os2) Zas0| 09| 100( 322 | 102828 — 2|1 2238 82| 133
. . .506 : 8.2 1279 2.2
1371 201l 41 [102301]|+ 0502 1.321 2.2%2 %gﬁ? %gzll




EPHEMERIDES

2 29.4 229.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r B ‘ | 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
271145 2003 SVisg 229.4112°68 2°0/ 2.8 18 142545 2002 TKs, 2294 88779 075/29.9 18
h m o ’ o m m o ’ o m
122 |11 7.85|— 3 7.1| 2.285| 3.028| 14.1| 20.8 122 |1112.16 |+ 243.0| 1.824| 2.598| 16.0| 19.9
2 1 |11 432|— 227.8| 2200| 3.041| 11.4| 20.6 2 1 |11 802|+ 318.6| 1.755| 2.621| 12.6| 19.8
211 |105895| — 1299| 2.136| 3.053| 82| 204 211 |11 158|-+ 4109| 1.709| 2.643| 86| 19.6
221 |105222| — 016.2| 2.099 | 3.065| 4.7| 20.2 221 |1053.47 |+ 5158 1.689| 2.665| 4.1| 19.3
3 2 |104482|+ 1 86| 2.091| 3.078 20| 20.1 3 2 |104461 |+ 6265 1.696| 2.687| 0.7| 19.1
312 | 103757 |+ 237.6| 2.113| 3.089| 4.1| 20.2 312 |1036.08| + 7355| 1.733| 2.709| 5.0| 195
322 |1031.22 |+ 4 41| 2.164| 3.101 75| 205 322 | 102881 |+ 836.4| 1.798| 2.730| 9.2| 19.8
4 1 [1026.40| + 5222 2242| 3.112| 10.7| 207 4 1 |102354|+ 9243 1.887| 2.750| 12.7| 20.0
270563 2002 HS7 229.4 215783 373/25.6 18 58064 6220 P-L 229.4 68°05 0°3/29.718
122 |1111.88|+16385| 2.560| 3.353| 11.4| 21.2 122 | 111224 |+ 4575| 1.681| 2.469| 16.7| 19.6
2 1 |11 7.41|-+1728.0| 2.465| 3.345| 89| 21.0 2 1 |11 840|-+ 5109| 1.606| 2.479| 13.1| 19.4
211 |11 1.03|-+18223| 2396 | 3.337| 6.1| 208 211 |11 203|-+ 5394 | 1552| 2.490| 89| 19.1
221 | 105321 |-+19159| 2.356 | 3.328 3.7| 206 221 |1053.75|+ 619.2| 1523 | 2501 | 4.3| 18.9
3 2 |1044.62|+20 3.3| 2.345| 3.318 3.8| 206 3 2 |104455|+ 7 46| 1521| 2512| 07| 186
312 |1036.09 | +2039.6| 2.364| 3.308| 6.4| 20.8 312 | 103561 |+ 748.7| 1547 | 2523| 55| 19.0
322 |1028.41|-+21 15| 2.411| 3.298| 9.3| 20.9 322 |1028.02|+ 8256 1.600| 2.534| 9.9| 19.3
4 1 [1022.26]+21 7.8| 2.483| 3.286| 11.9| 21.1 4 1 |102259| + 851.0| 1.677| 2545| 13.8| 195
205249 2000 QY204 220.4 139°12 0°1/29.4 18 191312 2003 HX3g 220.4208%22 1°5/ 1.4 17
122 |111548 |+ 526.1| 1.899| 2.673| 155| 21.6 122 | 111466 |+ 423.4| 1.799| 2575| 16.2| 20.2
2 1 |111063|-+ 547.9| 1.819| 2.685| 12.2| 21.4 2 1 |111067|+ 4 00| 1.680| 2.546| 13.1| 19.9
211 |11 338 |-+ 6235| 1.761| 2.697| 82| 21.2 211 |11 394 |-+ 3484 | 1583| 2516| 9.3| 19.6
221 | 105434 |+ 7 87| 1.729| 2.707 3.9 209 221 |1054.87 |+ 347.3| 1511 | 2.486| 49| 19.3
3 2 |1044.41 |+ 7581 1.727| 2.718| 0.7| 207 3 2 | 104429 |+ 354.0| 1.467| 2.456 15| 19.0
312 |1034.73 |+ 8451 | 1.754| 2.727| 5.3| 21.0 312 | 103343 |+ 4 43| 1.450| 2.427| 57| 19.2
322 |102629 | + 924.4| 1.809| 2.736| 9.4| 21.3 322 | 102356 |+ 4135| 1.461| 2.397| 105| 19.4
4 1 [1019.90|+ 9521 1.888| 2.744| 13.0| 215 4 1 101582 |+ 417.2| 1.496| 2367 | 149| 196
202556 2006 DQ210 220.4 289°77 1°5/ 1.518 199593 2006 FB2g 220.4 32°11 0°5/29.8 17
122 |111154 |+ 2354 1.507| 2296 | 18.2| 20.3 122 |11 886 |+ 3550]| 2.057| 2.834| 14.4| 207
2 1 |11 851 |-+ 2346| 1.410| 2.282| 14.7| 20.1 2 1 |11 541|+ 417.3| 1.967| 2.835| 11.4| 205
211 |11 257 |-+ 2525| 1.333| 2.268| 10.4| 19.8 211 |1059.87 |+ 453.7| 1.900| 2.836| 7.8| 20.3
221 |1054.21 |+ 327.2| 1279 | 2.254| 54| 19.4 221 |1052.73 |+ 541.2| 1.859| 2.836| 3.8| 20.1
3 2 |1044.41 |4 413.8| 1.251| 2.241 16| 19.1 3 2 |104476 |+ 634.8| 1.846| 2.837| 0.7| 19.8
312 | 103454 |+ 5 50| 1.249| 2.227| 6.1| 19.4 312 |1036.89 | + 728.3| 1.863| 2.838| 4.7| 20.1
322 |102597 |+ 552.7| 1.273| 2.214| 11.3| 19.6 322 |1030.03|+ 816.2| 1.906 | 2.839| 87| 204
4 1 [1019.83|+ 630.3| 1.320| 2.200| 159| 19.9 4 1 |1024.88| + 854.0| 1.975| 2.839| 12.2| 206
136572 1981 EA14 220.4 201°13 3°2/ 3.118 458766 2011 SRss 220.4 6350 1°2/28.418
122 |11 843 |— 3 38| 1.687| 2.451| 17.6| 19.8 122 |1111.12 |+ 621.4| 1.402| 2.209| 18.4| 21.8
2 1 |11 570| — 2583 | 1580 | 2.441| 14.4| 196 2 1 |11 796 |+ 7124 | 1.338| 2.224| 143| 21.6
211 |11 043|— 230.1| 1511 | 2.432| 10.6| 19.3 211 |11 194 |-+ 821.8| 1.294| 2.240| 95| 21.3
221 |1053.12| — 1402 | 1.457| 2.423| 6.4| 19.0 221 |1053.76 | + 9427 | 1.275| 2.255| 43| 21.1
3 2 |104463| — 032.3| 1.428| 2.414| 33| 188 3 2 | 104457 | +11 54| 1.281| 2.271 19| 20.9
312 |1036.13 |+ 046.0| 1.427| 2.405| 55| 189 312 | 103576 | +1219.7| 1.315| 2.287| 6.9| 21.3
322 |1028.76 |+ 2 59| 1.453| 2.396| 9.9| 19.2 322 | 102854 | +1317.8| 1.374| 2.302| 11.6| 21.6
4 1 |1023.48|+ 319.0| 1502 | 2.387| 141| 19.4 4 1 |1023.79| +1355.7| 1.454| 2318| 15.7| 21.9
165159 2000 QPss 220.4 190°72 0°8/28.6 18 518157 2016 GO104 220.4 15911 1°7/ 2.0 17
122 |1114.76 | + 720.0| 2.139| 2.913| 14.0]| 22.1 122 |11 888|— 0 07| 1.964| 2.729| 15.4| 21.7
2 1 |11 996 |-+ 754.4| 2.044| 2912| 11.0| 21.9 2 1 |11 555|-+ 0195 1.873| 2.730| 12.4| 215
211 |11 292 |-+ 8408| 1.972| 2910| 7.4| 216 211 |11 003|-+ 057.6| 1.803| 2.730| 8.7| 21.3
221 |1054.15| -+ 9350 1.928| 2.907 34| 21.4 221 |1052.83 |+ 151.3| 1.759| 2.731| 47| 21.0
3 2 |1044.45|-+1031.4| 1.913| 2.903 13| 212 3 2 |1044.73 |+ 255.7| 1.743| 2.732 17| 208
312 |1034.83|+1123.7| 1.929| 2.898| 53| 215 312 |1036.74 |+ 4 43| 1.755| 2.732| 47| 21.0
322 |102623|+12 66| 1.973| 2.893| 92| 217 322 |1029.77 |+ 5100 1.795| 2.733| 8.7| 21.2
4 1 |1019.46| +1236.7| 2.043| 2.886| 12.7| 21.9 41 |102460| + 6 69| 1.860| 2.733| 12.4| 215
214955 2007 XK14 220.4 250225 3°2/ 3.116 464701 2002 NZs3; 220.4 235°76 2°1/ 2.7 17
122 |111093|— 259.1| 1.856| 2.608| 16.6| 21.2 122 |111087 | — 110.4| 2.813| 3.545| 12.0| 22.4
2 1 |11 747|— 257.0| 1.750| 2.595| 13.7| 21.0 2 1 |11 648 — 1 92| 2694| 3528| 97| 222
211 |11 156 | — 2343| 1.664| 2581 | 10.1| 20.7 211 |11 038| — 055.5| 2598 | 3.511| 7.1| 22.0
221 |1053.64 | — 151.8| 1.602| 2567| 6.1| 204 221 | 105294 | — 030.4| 2529 | 3.494| 42| 218
3 2 |104453| — 052.6| 1.567 | 2.552 32| 202 3 2 |104471|+ 0 40| 2490| 3.475| 21| 216
312 |103534 |+ 017.0| 1561 | 2537| 54| 20.3 312 |1036.43 |+ 044.1| 2.482| 3.456| 3.8| 217
322 |1027.16 |+ 129.1| 1582 | 2522| 95| 205 322 |1028.79 |+ 125.7| 2504 | 3.437| 6.9| 21.9
41 [102095|+ 236.2| 1.628| 2.506| 13.5| 20.7 4 1 [102243|+ 2 49| 25553| 3.416| 98| 220
367276 2007 Tlosg 229.4 327790 5°8/25.218 93299 2000 SCa06 2 29.4 100°08 378/26.1 18
122 |1113.19|+18 62| 1.424| 2250 17.2| 20.6 122 |1115.00| +16 47.0| 1.978| 2.779| 14.0| 20.0
2 1 |11 9.92|-+19 3.7| 1.347| 2.244| 135| 204 2 1 |1110.17|+17259| 1.907| 2.791| 10.8| 19.8
211 |11 351 |-+20 81| 1.292| 2.239| 9.4| 20.1 211 |11 3.01|-+18 90| 1.860| 2.803| 7.4| 19.6
221 |1054.60 | +21 99| 1.261| 2.233| 6.2| 19.9 221 |1054.14 | +1850.0| 1.840| 2.814| 4.3| 195
3 2 |104436|+21585| 1.256| 2.228| 6.6| 19.9 3 2 |104451|+19225| 1.849| 2.825| 43| 195
312 |1034.36 | +22253| 1.276 | 2.224| 10.2| 20.1 312 |1035.19 | +1941.3| 1.887| 2.837| 7.2| 197
322 |1025.99 | +2226.6| 1.320| 2.220| 14.3| 20.3 322 |1027.16 | +1943.9| 1.951| 2.848| 10.6| 19.9
4 1 [1020.33|+22 28| 1.383| 2.216| 18.1| 20.6 4 1 |1021.15] +1930.1| 2.038| 2.858| 13.6| 20.1
162643 2000 SA1gg 220.4 24150 1°9/28.0 18 208505 2001 WAg; 220.4 153°58 1°4/27.8 18
122 | 111557 | +1040.3| 1.688| 2.486| 16.2| 20.5 122 |111063|-+11154| 2.781| 3.561| 10.9| 21.0
2 1 |1111.30|+11 3.4| 1596 | 2.477| 12.7| 20.2 2 1 |11 6.14|+1141.2| 2695| 3.567| 85| 20.8
211 |11 421|-+11375| 1525| 2.468| 86| 20.0 211 |11 0.01|-+1213.2| 2.633| 3.573| 56| 20.6
221 |1054.80 | +1217.5| 1.479| 2.459| 40| 197 221 |1052.69 | +1247.7| 2599 | 3578 | 26| 204
3 2 | 104431 | +1256.6| 1.461| 2.449 24| 195 3 2 |1044.78 | +1320.8| 2596 | 3.583 1.8| 204
312 |1033.79 | +1327.7| 1.471| 2.439| 6.8| 19.8 312 |1037.02 | +13485| 2.624| 3.588| 45| 20.6
322 | 102459 | +1345.7| 1.508 | 2.429 | 11.4| 20.0 322 |1030.04|+14 79| 2681 | 3.592| 75| 208
4 1 |1017.72| +1348.0| 1567 | 2.418| 155| 202 4 1 |1024.41| +14173| 2.764| 3596 | 10.1| 20.9




EPHEMERIDES

2 29.4 229.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
458309 2010 VCso 229.4 30715 97°6/23.818 310185 2011hSVso 2294 57736 078/29.9 18
h m ’ o m o ’ o m
122 |11 1856 | - 5| 1.257 | 2.089| 18.7 122 |1114.74| + 3442 1.310| 2.107| 20.0| 21.6
2 1 |1114.17 | 1| 1.214| 2.105| 15.1 2 1 |1110.79 |+ 356.1| 1.255| 2.133| 15.7| 21.4
211 |11 6.19 | 3| 1101 2.123| 11.7 211 |11 3.79| -+ 4275| 1.219| 2.158| 10.7| 21.2
221 |1055.67 | 4| 1101 2.142| 9.7 221 |1054.60 | + 513.7| 1.206| 2.184| 5.2| 20.9
3 2 |1044.24 | 8| 1.214| 2.162| 10.3 3 2 |1044.48 |+ 6 7.2| 1.219| 2.210 10| 207
312 |1033.72 | 1| 1.261| 2.183| 12.9 312 | 103493 |+ 659.1| 1.259| 2.236| 6.2| 21.1
322 |10 25.51 | 0| 1.330| 2.204| 16.1 322 |1027.21 |+ 742.1| 1.324| 2.262| 11.1| 215
4 1 |10 20.45 | - 61 1.418| 2.227| 19.0 4 1 |1022.16| 4+ 811.4| 1.411| 2289 | 153| 21.8
341297 2007 RB317 229.4 18326 1°0/28. 378836 2008 SK2g3 229.4 73%1 0°2/29.6 17
122 |11 935|+ 829.0| 2.289| 3.074| 12.8 122 |11 993| + 510.6| 2.050| 2.830| 14.3| 217
2 1 |11 558 | 1.2 2.199 | 3.074| 10.0 21 |11 6.22|+529.4| 1.965| 2.834| 11.3| 215
211 |1059.87 |+ 9435 2.133| 3.074| 6.7 211 |11 040|+6 1.1| 1.901| 2.838| 7.7| 21.3
221 |1052.70 | +1031.9| 2.094| 3.074| 3.0 221 |1052.99 |+ 642.4| 1.864| 2.842| 3.6| 21.1
3 2 |1044.79| +1121.2| 2.084| 3.073 1.5 3 2 |1044.77 |+ 7283| 1.856| 2.847| 0.6| 20.8
312 |10 36.98 | 6.0| 2.104| 3.073| 5.0 312 |1036.69 |+ 813.0| 1.876| 2.851| 4.8| 21.2
322 |1030.08 | +1242.0| 2.152| 3.072| 85 322 |1029.65|+ 851.5| 1.925| 2.855| 8.7| 21.4
4 1 |1024.77 | 6.1 2.225| 3.072| 11.7 4 1 |102437|+ 9200]| 1.998| 2.860| 12.1| 21.6
19593 Justinkoh 229.4 243201 071/29. 32333 2000 QQ71 229.4 11530 0°9/ 1.4 18
122 |11 805|+ 512.8| 2.789| 3.555]| 11.3 122 |11 861| + 2335 2589 | 3.347| 122 19.3
2 1 |11 428 |4 538.2| 2.680| 3.542| 8.9 2 1 |11 469 |-+ 2505| 2502| 3357 | 9.7| 19.2
211 |1058.88|+ 614.0| 2.595| 3.529| 6.0 211 |1059.11 |+ 319.3| 2.439| 3.367| 6.7| 19.0
221 |1052.23 |+ 657.4| 2537 | 3.515 2.9 221 |1052.30 |+ 357.3| 2.403| 3.377| 3.4| 188
3 2 |1044.88 |+ 744.9| 2510| 3.501 0.5 3 2 |1044.90 |+ 441.0| 2.396| 3.386| 0.9| 18.6
312 |1037.53 |+ 831.8| 2514 | 3.486 3.9 312 |1037.64 |+ 5259| 2.420| 3.396| 3.8| 18.8
322 |1030.84 |+ 9143 | 2546 | 3.472| 7.1 322 |1031.18|+ 6 7.7| 2.473| 3.405| 7.0| 19.0
4 1 |1025.40|+ 9489| 2.606| 3.457| 10.0 4 1 |1026.09|+ 6429| 2553 | 3.414| 9.8]| 19.2
423770 2006 DR14s 2294 70°34 0°8/28. 149575 2004 BA3; 2 29.4 291°44 1°4/28.5 18
122 |11 946 |+ 6275 1.873| 2.664| 15.1 122 |1111.27 | 4 0| 1.320| 2.134| 18.9| 204
2 1 |11 596 |+ 713.3| 1.802| 2.679| 11.7 2 1 |11 8.80 |- 3| 1.226| 2.117| 15.0| 20.1
211 |11 024 |+ 813.2| 1.753| 2.694| 7.8 211 |11 3.09 | A 8| 1.152| 2.099| 10.2| 19.8
221 |1052.88 |+ 921.8| 1.730| 2.710 3.5 221 |1054.60 | 4 4] 1.101| 2.082| 47| 19.4
3 2 |1044.77|+1032.1| 1.736| 2.725 1.4 3 2 |1044.42 | - 3| 1.075| 2.065| 21| 19.2
312 |1036.90 | +1136.9| 1.770 | 2.741 5.5 312 |1034.12 | 4 6| 1.075| 2.047| 7.8| 195
322 |1030.21 | +1230.2| 1.831| 2.756| 9.5 322 |1025.29 | 1| 1.008| 2.030| 13.5| 19.7
4 1 |1025.41|+13 85| 1.917| 2.772| 12.9 4 1 |1019.23 | 4 9| 1.142] 2.014| 185 20.0
451661 2012 XM 15, 229.4 310%1 4°1/ 3. 357340 2003 QN13 229.4 181°89 0°4/28.9 18
122 |111051| — 329.9| 1.431] 2.202| 19.8 122 |111096| + 337.8| 2.069| 2.841| 145| 21.4
2 1 |11 7.74| — 340.2| 1.344| 2.199| 16.3 21 |11 7.09|-+ 443.1| 1.976| 2.842| 11.4| 21.1
211 |11 2.04|— 3255| 1.275| 2.196 | 12.1 211 |11 1.05|+ 6 59| 1.906| 2.843| 7.7| 20.9
221 |1053.96| — 246.2| 1.228| 2.193| 7.5 221 |1053.33 |+ 741.4| 1.864| 2.842| 35| 207
3 2 |104454| — 1458 1.206| 2.191 4.1 3 2 |1044.70 |+ 922.4| 1.851| 2.842 1.0| 205
312 |1035.17 | — 0323 1.211| 2.188| 6.3 312 |1036.15| +11 0.3| 1.869| 2.840| 5.3| 20.8
322 |1027.22 |+ 044.3| 1.240| 2.185| 11.0 322 |1028.59 | +12275| 1.916| 2.838| 93| 21.0
4 1 |1021.75|+ 1545| 1.292| 2.183| 15.5 4 1 |1022.79| +1338.7| 1.988| 2.835| 12.8| 21.2
208442 2001 TQ129 229.4 60793 0°1/29. 341546 2007 UG3 229.4 123%3 0°7/28.5 17
122 |11 897|+ 5 7.7| 2.156| 2.934]| 13.8 122 |11 877| + 7146 2588| 3.363| 11.8| 21.6
2 1 |11 528 |+ 528.9| 2.078| 2.946| 10.8 2 1 |11 481 |-+ 7550]| 2506| 3.375| 90.1| 21.4
211 |1059.65|+ 6 23| 2.022| 2959 | 7.3 211 |1059.18 | + 845.1| 2.449| 3.387| 6.1| 21.3
221 |1052.58 |4 644.4| 1.994| 2.972 3.4 221 |1052.34 |-+ 941.2| 2.420| 3.399| 2.7| 21.1
3 2 (104483 |+ 730.6| 1.994| 2984| 0.6 3 2 |1044.91|-+1038.4| 2.421| 3.410 1.1| 209
312 |1037.28 |+ 815.2| 2.023| 2997 | 45 312 |1037.63| +1131.7| 2.452| 3.421| 4.4| 21.2
322 |1030.73|+ 853.7| 2.080| 3.010| 8.2 322 |1031.17 | +1217.0| 2513 | 3.432| 75| 21.4
4 1 |1025.83|+ 922.4| 2.163| 3.023| 11.4 4 1 |1026.10| +1251.4| 2599 | 3.442| 10.3| 21.6
155407 1995 XB, 229.4 248°77 3°3/ 3. 34464 2000 SCi01 229.4 167780 4°5/ 5.4 18
122 |11 875| — 4453 | 2.232| 2.966| 14.6 122 |11 836| — 825.6| 2572| 3.276| 13.6| 19.1
2 1 |11 530 | — 441.0| 2.123| 2.954| 12.1 2 1 |11 4.64| — 846.4| 2.472| 3.277| 11.5| 18.9
211 |1059.84 | — 418.2| 2.035| 2.942| 9.1 211 |1059.18| — 850.7| 2.393| 3.277| 9.0| 18.8
221 |1052.77|— 337.4| 1.972| 2930| 5.8 221 |1052.39| — 838.3| 2.339| 3.278| 6.4| 18.6
3 2 |1044.78| — 241.4| 1.936| 2.917 3.4 3 2 |1044.90| — 810.4| 2.312| 3.278| 4.6| 185
312 |1036.75| — 135.1| 1.930| 2.904| 4.7 312 |1037.44| — 730.2| 2.315| 3.278| 5.0| 185
322 [102955|— 025.1| 1.953| 2.891 8.1 322 |1030.75| — 642.3| 2.346| 3.279| 7.2| 187
4 1 |1023.94|+ 042.4| 2.001| 2.878| 11.5 4 1 |1025.45| — 551.8| 2.403| 3279| 9.8| 188
374535 2006 AL 104 229.4 103742 1°1/28. 181164 2005 SQ16 229.4 207700 175/ 2.1 17
122 |11 9.01 |+ 719.2| 2.009| 2.799| 14.2 122 |11 6.66| + 035.2| 2.427| 3.185| 13.0| 20.7
2 1 |11 557 |+ 8 58| 1.926| 2.804| 11.1 2 1 |11 3.44| -+ 050.0| 2.326| 3.179| 10.4| 205
211 |1059.98|+ 9 55| 1.867| 2.808| 7.4 211 |1058.43 |+ 1188 2.247| 3.172| 7.4| 203
221 |1052.80 | +1013.4| 1.833| 2.813 3.3 221 |1052.07 |+ 159.8| 2.195| 3.166| 4.0| 20.1
3 2 |1044.79| +1122.8| 1.829| 2.818 1.6 3 2 |1044.97 |+ 249.4| 2171 | 3.160 15| 19.9
312 |1036.93 | +1226.8| 1.854| 2.823| 5.5 312 |1037.90 | + 342.7| 2.177| 3.154| 4.0| 20.0
322 |1030.13|+1319.6 | 1.906 | 2.827| 9.4 322 |1031.61 |+ 434.7| 2211 | 3.147| 7.4| 203
4 1 |1025.09|+1357.6| 1.982| 2.832| 12.7 4 1 |1026.73| 4+ 520.7| 2.272| 3.141| 106| 20.4
86311 1999 VE1o6 229.4 265750 0°6/28. 194183 2001 TJg 229.4 59768 379/26.8 18
122 |11 7.81 |+ 730.1| 2553 | 3.332| 11.8 122 | 111557 3| 1.276 ] 2.099| 19.0| 19.7
2 1 |11 422 |4 756.4| 2.454| 3.325| 9.2 2 1 |1111.67 |4 6| 1.222| 2.117| 14.7| 195
211 |1058.90 |+ 832.4| 2378| 3.317| 6.2 211 |11 4524 4| 1.188| 2.136| 9.8| 19.3
221 105225 |+ 914.8| 2.330| 3.310 2.8 221 |1054.99 | 4 4| 1.177] 2.156| 52| 19.1
3 2 |1044.90 |+ 959.2| 2.312| 3.302 1.0 3 2 | 1044.44 | 3| 1.193| 2.175| 46| 19.1
312 |1037.59 | +1041.1| 2324 | 3.294| 4.4 312 |10 34.49 | 7| 1.234| 2.195| 88| 19.4
322 |1031.05|+1116.3| 2.364| 3.286| 7.7 322 |1026.49 | 4 6| 1.299| 2.215| 13.3| 19.7
4 1 |1025.89 | +1141.8| 2.430| 3.279| 10.7 4 1 |1021.32 4 71 1.385] 2235| 17.2| 20.0




EPHEMERIDES

2 29.4 2 29.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
243419 2009 BT169 229.4121°71 5°2/22.218 431839 2008hSO41 229.4 140796 0°4/28.9 17
h m o ’ o m m o ’ o m
122 |11 9.81|+2218.4| 2.632| 3.436| 10.8| 20.7 122 [1111.26] + 655.2| 2.232| 3.010| 13.4| 222
2 1 |11 573 |+2355.4| 2570 | 3.451 85| 20.5 2 1 |11 7.07 |-+ 719.2| 2.146| 3.016 | 10.4| 22.0
211 |1059.86 | +2533.3| 2.534| 3.465 6.3| 20.4 211 |11 0.89| -+ 754.0| 2.084| 3.022| 7.0| 21.8
221 |1052.68 | +27 5.0| 2.528| 3.480 52| 20.4 221 |1053.22 |+ 836.1| 2.049| 3.027 32| 21.6
3 2 |1044.87|+2823.9| 2551 | 3.494| 5.9| 204 3 2 |1044.80 |+ 9205| 2.042| 3.033| 0.9| 21.4
312 |1037.22| +2924.8| 2.604| 3.507 79| 20.6 312 |1036.53|+10 1.9| 2.066| 3.038| 4.8| 21.7
322 |1030.45|+30 5.3| 2.683| 3.520| 10.1| 20.7 322 |1029.24 | +1036.0| 2.118| 3.042| 8.4 | 21.9
4 1 |1025.19| +3025.4| 2.784| 3.533| 12.1| 20.9 4 1 |1023.61|+1059.6| 2.195| 3.047 | 11.6] 22.1
50955 2000 GJ79 229.4 70°52 4°4/26.0 18 396785 2004 FSi3 2 29.4 242°06 3°7/26.6 18
122 |111562|+1643.9| 1.634| 2.446| 16.0| 185 122 |1116.73| +14 87| 1.676| 2.479| 16.0| 21.8
2 1 |1111.08|+17 30.8| 1.574| 2.463| 12.4| 183 2 1 |111239|+14549| 1580 | 2.466| 126 | 215
211 |11 3.82| +1822.9| 1.536| 2.480 8.4| 18.1 211 |11 5.12|+1551.2| 1.507| 2.451 86| 21.2
221 |1054.60 | +19 12.3 | 1.524| 2.498 50| 17.9 221 |1055.43 | +1650.4| 1.459| 2.436| 47| 21.0
3 2 |104452|+1951.0| 1.539| 2515 50| 18.0 3 2 |1044.36| +1743.9| 1.440| 2.420| 4.4| 209
312 |1034.91|+2012.9| 1.581| 2.532 82| 18.2 312 |1033.27 | +1823.3| 1.448| 2.404| 83| 21.1
322 |1026.88| +2015.3| 1.649| 2549 | 11.9| 18.4 322 |1023.51 | +1843.4| 1.481| 2387 | 12.7| 213
4 1 |1021.23|+19585| 1.738| 2.566| 15.2| 18.7 4 1 |1016.17 | +1842.4| 1.537| 2370 | 16.6| 21.5
413796 2006 HH1s: 229.4 27911 0°9/28.7 14 C | 330086 2005 WZgo 229.4 157932 7°4/21.8 18
122 |1112.01]+ 7 06| 1.631| 2.427| 16.7| 22.0 122 |1115.19| +27 16.6| 2.082| 2.889| 13.2| 20.8
2 1 |11 880 |+ 729.1| 1.525| 2.405| 13.3| 21.7 2 1 |1110.51|-+2836.7| 2.017| 2.893| 10.7| 20.6
211 |11 2.78 |+ 814.1| 1.440| 2.383 9.0| 21.4 211 |11 3.38|+2954.0| 1.975| 2.897| 85| 205
221 |1054.38 |+ 911.6| 1.380| 2.360 42| 21.0 221 |1054.42 | +3059.9| 1.960| 2.900| 7.4| 20.4
3 2 |104451|+1014.5| 1.347| 2.337 15| 208 3 2 | 104458 | +3146.4| 1.973| 2.903| 82| 205
312 |1034.46 | +1114.3| 1.341| 2.313 6.7| 21.1 312 |1035.02| +32 8.4 | 2.012| 2.906| 10.3| 20.6
322 |1025.56 | +12 3.2| 1.361| 2290 | 11.7| 21.3 322 |1026.76 | +32 4.9| 2.075| 2.908| 12.8| 20.8
4 1 |1018.94| +12358| 1.404| 2.266| 16.3| 21.5 4 1 |1020.60| +3137.8| 2.160| 2.910| 15.1| 20.9
16020 Tevelde 229.4 231%44 078/ 1.118 462070 2007 EH13g 229.4 75°36 1°0/28.6 18
122 [1111.83]|+ 2 75| 1.825| 2598| 16.1| 19.2 122 111614 + 925.1| 1.755]| 2.545| 15.9| 21.5
2 1 |11 820 |+ 238.2| 1.724| 2587 | 12.9| 189 2 1 |1111.23|+ 9356| 1.687| 2564 | 12.4| 21.3
211 |11 2.08 |+ 327.9| 1.644| 2577 9.0| 18.6 211 |11 3.82|+ 956.2| 1.642| 2583 | 8.3 | 21.1
221 |1053.93 |+ 433.5| 1.589| 2.565 45| 183 221 | 105459 | +1022.2| 1.622| 2.602 3.8| 20.9
3 2 |1044.61 |+ 549.2| 1.563| 2.553 09| 18.0 3 2 | 104456 | +1048.0| 1.631| 2.620 15| 208
312 |103526|+ 7 7.0| 1.565| 2.540 54| 183 312 |1034.93|+11 83| 1.668| 2.639| 5.8 | 21.1
322 |1026.97 |+ 818.8| 1.595| 2527 | 10.0| 18.6 322 |1026.72 | +1119.2| 1.733| 2.658| 9.9| 21.4
4 1 |1020.71 |+ 9182 | 1.649| 2514 141| 188 4 1 |1020.72| +11185| 1.821| 2676 | 135| 21.6
420842 2013 JE37 229.4 282°79 1°2/28.4 17 280130 2002 LPoo 229.4 305%42 1°4/28.3 17
122 |111064]|+ 7207 1.637| 2.437| 165]| 215 122 |11 7.99| + 652.4| 1.438]| 2.250]| 17.8| 20.7
2 1 |11 767 |+ 758.0| 1.535| 2417 | 13.0| 21.2 2 1 |11 595|+ 736.0| 1.340| 2.230| 14.1| 20.4
211 |11 1.97 |+ 852.2| 1.453| 2.397 8.8| 20.9 211 |11 1.01|-+ 839.7| 1.263| 2.210| 95| 20.1
221 |1053.98|+ 958.6| 1.397| 2.377 41| 20.6 221 |1053.60| + 9586 | 1.209| 2.190| 4.4| 19.7
3 2 |1044.61|+11 9.8| 1.367| 2.356 1.8| 204 3 2 |1044.70 | +1123.7| 1.181| 2.171 21| 195
312 |1035.11 | +1216.6 | 1.365| 2.336 6.8| 20.6 312 |1035.67 | +1244.1| 1.180| 2.152| 7.4| 19.8
322 |1026.76 | +1311.2| 1.389| 2.315| 11.7| 20.8 322 |1027.92 | +1350.0| 1.202| 2.133| 12.8| 20.0
4 1 |1020.65|+1348.0| 1.435| 2205 16.1| 21.1 4 1 |1022.63|+14350| 1.246| 2.115| 17.5| 20.2
228397 2001 CKx 2294 32°%8 1°0/ 1.118 273091 2006 EX47 229.4 31°53 4°8/26.6 18
122 [111398|+ 539.1| 1.468| 2.264| 18.2| 19.9 122 |1116.51] +18 8.8 1.326| 2.152| 18.2| 20.2
2 1 [1110.00|+ 5182 | 1.403| 2.281| 14.4| 19.6 2 1 |1112.18|+1829.7| 1.278| 2.173| 14.1| 20.0
211 |11 3.22 |+ 511.2| 1.360| 2.298 99| 19.4 211 |11 4.70|+1853.6| 1.250| 2.196| 9.6 | 19.8
221 |1054.36 |+ 515.4| 1.339| 2.317 49| 19.2 221 |1055.02 | +1912.3| 1.245| 2.220| 5.7| 19.7
3 2 |104459 |+ 526.3| 1.346| 2.336 1.1| 189 3 2 | 104450 +19185| 1.266| 2.245| 5.4 | 19.7
312 |1035.25|+ 538.5| 1.379| 2.356 57| 19.3 312 |1034.73|+19 7.1 | 1.314| 2.271 89| 20.0
322 |1027.52 |+ 546.9| 1.438| 2.377| 10.3| 19.6 322 |1026.93| +1837.4| 1.385| 2297 | 12.9| 20.3
4 1 |1022.24|+ 5480| 1.519| 2.398| 143| 19.9 4 1 |1021.91|+1751.1| 1.477| 2.324| 16.4| 20.6
223632 2004 JDsg 229.4 233%8 1°5/ 2.0 17 344274 2001 TQso 229.4172°19 3°8/24.118
122 |11 883| — 053.3| 2.186| 2939 | 14.3| 21.0 122 |1111.45]| +2128.3| 3.227| 4.017| 93| 222
2 1 |11 542|— 016.2| 2.078| 2.929| 11.6| 20.8 2 1 |11 6.63|-+2218.7| 3.146| 4.021 73| 220
211 |1059.95|+ 039.8| 1.993| 2917 82| 20.6 211 |11 0.30|+23 9.7| 3.092| 4.024| 53| 21.9
221 |1052.86|+ 152.1| 1.934| 2.906 45| 20.3 221 |1052.87 | +2356.6| 3.067| 4.027 3.9 21.8
3 2 |1044.84 |+ 316.0| 1.904| 2.894 15| 20.1 3 2 |1044.90 | +2435.0| 3.073| 4.020| 42| 21.8
312 |1036.80 |+ 444.6| 1.905| 2.881 45| 20.3 312 |1037.05|+25 1.6| 3.108| 4.031 6.0| 22.0
322 |1029.61 |+ 610.3| 1.933| 2.868 8.4| 205 322 |1029.93| +2514.6| 3.172| 4.032| 81| 221
4 1 |1024.03|+ 7269| 1.980| 2.855| 12.0| 20.7 4 1 |1024.05|+2513.6| 3.261| 4.032| 10.1| 22.2
496281 2012 UOgo 229.4 101728 1°3/ 2.3 17 429299 2010 CV229 229.4 108751 1074/17.1 17
122 |11 720 — 2489 2.629| 3.364| 12.6| 21.6 122 |1122.47| +4332.8| 2.439| 3.204| 12.7| 21.0
2 1 |11 357 |— 143.8| 2544 | 3.383| 10.1| 21.4 2 1 |1116.08| +44445| 2.393| 3.200| 11.4| 20.9
211 |1058.34|— 021.6| 2.483| 3.401 71| 213 211 |11 7.01|+4541.7| 2.369| 3.214| 10.6| 20.9
221 |1051.97 |+ 114.3| 2.450| 3.419 39| 211 221 |1056.04 | +46 16.4| 2.370| 3.219| 10.5| 20.9
3 2 |1045.04 |+ 258.6| 2.448| 3.437 1.3| 209 3 2 |1044.32| +4622.6| 2.395| 3.224| 11.2| 20.9
312 |1038.26 | + 4 44.4| 2.478| 3.454 36| 21.1 312 |1033.15| +45585| 2.444| 3.230| 12.4| 21.0
322 103227 |+ 625.4| 2539 | 3.471 6.8| 21.3 322 |1023.66 | +45 6.2 | 2513 | 3.235| 13.9| 21.1
4 1 |102759|+ 756.2| 2.628| 3.488 96| 215 4 1 |1016.58| +4350.0| 2.602| 3.239| 152| 21.3
7584 Ossietzky 2294 5861 1°4/28.118 221654 2007 CZ 2294 52721 077/28.818
122 |11 935|+ 846.3| 1.966| 2.761| 143| 17.7 122 |11 9.42|+ 6123 1.741| 2535]| 15.9| 20.6
2 1 |11 586 |+ 9256| 1.887| 2.768| 11.1| 175 2 1 |11 6.24|+ 652.3| 1.661| 2540 | 12.4| 20.4
211 |11 0.21|+1016.4| 1.831| 2.775 74| 173 211 |11 0.64 |+ 747.9| 1.603| 2545| 8.3 | 20.1
221 |1052.93 | +1113.7| 1.802| 2.782 34| 17.0 221 |1053.20 |+ 854.0| 1.570| 2.550 3.8| 19.9
3 2 |1044.85|+1211.1| 1.801| 2.789 19| 16.9 3 2 |1044.83|+10 3.4| 1.565| 2.555 13| 19.7
312 |1036.96 | +13 2.1 | 1.828| 2.796 57| 17.2 312 |1036.63|+11 8.2 | 1.588| 2.561 58| 20.0
322 |1030.17 | +1341.7| 1.883| 2.804| 95| 17.4 322 |1029.65|+12 1.7| 1.638| 2566 | 10.1| 20.3
41 |1025.19|+14 68| 1.961| 2.811| 12.9| 17.7 4 1 |1024.70| +1239.7| 1.711| 2572 | 139| 20.5
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EPHEMERIDES

2 29.4 2 29.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
360225 1999 TV11s 229.4 138787 2°8/ 3318 70480 1999 TUax 220.4 146°42 0°1/29.5 18
h m o ’ m o ’ o m
122 |1112.74] — 4 1.1| 2.210| 2.940 14_9 122 [1113.70| + 4 35.1| 2.044 20.6
2 1 |11 821 |— 3429 2.124| 2.955| 12.1 21 |11 915|+ 5 65| 1.961 20.4
211 |11 165|— 3 6.2| 2.059| 2.969 8.9 211 |11 2.38| -+ 552.0| 1.900 78| 202
221 |105358 | — 2128 | 2.021| 2.983 5.4 221 |1053.96 |+ 6 47.7| 1.866 3.7| 20.0
3 2 |104477|— 1 6.6| 2.012| 2.995 2.8 3 2 |1044.72|+ 747.9| 1.862 07| 19.7
312 |1036.12|+ 0 6.4| 2.033| 3.007 4.5 312 |1035.66 | + 846.1| 1.887 49| 20.1
322 |1028.49 |+ 119.6| 2.083| 3.018 7.8 322 |1027.71 |+ 936.6 | 1.941 89| 203
4 1 |102256|+ 227.0] 2.160| 3.029| 11.1 4 1 |1021.61|+10155]| 2.020 12.4| 20.6
125569 2001 XG1g 229.4 101992 3°6/26. 53585 2000 CFso 229.4 51°17 0°7/29.9 18
122 |1118.06|+1413.9| 1.604| 2.408]| 16.6 122 111293 |+ 4 12| 1.244 204 | 18.9
2 1 |1113.02|+15 0.6 | 1.542| 2.427| 12.8 2 1 |11 980 |+ 411.8| 1.178 16.1 | 18.7
211 |11 5.17|+1555.2| 1.502| 2.446 8.6 211 |11 3.45|+ 443.0| 1.131 11.1| 184
221 |1055.26 | +16 50.0 | 1.487 | 2.464| 4.6 221 |1054.63 |+ 530.4| 1.106 54| 18.2
3 2 |1044.46|+1736.5| 1.500| 2.481 4.2 3 2 | 104459 |+ 626.5| 1.106 1.0| 17.9
312 |1034.12| +18 7.9| 1.542| 2.498 7.8 312 |1034.96 |+ 721.6| 1.132 6.6 | 18.3
322 |1025.43|+1820.9| 1.609| 2.515| 11.8 322 |1027.11 |+ 8 7.4| 1.182 11.9| 186
4 1 |1019.21|+1814.9| 1.698| 2.531| 15.3 4 1 |1022.06 |+ 838.3| 1.254 16.5| 18.9
364784 2008 ASs 2294  7°79 4°7/25. 137100 1998 YMy 229.4 150710 1°2/ 1.5 18
122 |11 9.82|+1432.0| 1.407| 2.235]| 17.3 122 |[1116.70| + 319.3| 2.267 13.9| 189
2 1 |11 7.22|+1543.1| 1.336| 2.235| 13.4 2 1 |1111.23 |+ 3145]| 2.178 11.1| 187
211 |11 1.66 | +17 57| 1.286| 2.236 9.1 211 |11 3.66 |+ 321.2| 2.113 77| 185
221 |1053.79 | +1830.3| 1.261| 2.237 5.4 221 | 105453 |+ 337.4| 2.074 40| 183
3 2 |1044.72|+19456| 1.261| 2.239 5.6 3 2 |1044.62 |+ 359.9| 2.066 1.2 18.1
312 |1035.90 | +2041.8| 1.287 | 2.241 9.4 312 |1034.88| + 424.4| 2.088 44| 183
322 |1028.64 | +2113.2| 1.337| 2.244| 13.7 322 |1026.18 | + 4 47.0| 2.140 8.0| 18.6
4 1 |1023.92|+211861| 1.407| 2.247| 175 4 1 |1019.23|+ 5 4.0| 2.218 11.3| 188
375462 2008 TQ1s1 229.4 146°30 1°3/28. 502275 2015 BQ130 229.4 29°39 0°6/29.9 17
122 111041+ 9 56| 2216 | 3.003| 13.2 122 [1110.80| + 4 44.2| 1.855 155 21.1
2 1 |11 6.46 |+ 943.1| 2.131| 3.007| 10.2 2 1 |11 7.16 |+ 4495| 1.771 12.3| 20.9
211 |11 051 |+1030.7| 2.070| 3.012 6.8 211 |11 1.19|-+ 5 8.4 | 1.709 84| 207
221 |1053.07 | +1124.0| 2.036| 3.016 3.1 221 |1053.46 |+ 538.0| 1.672 41| 20.4
3 2 |1044.87|+1217.2| 2.031| 3.019 1.8 3 2 |1044.82 |+ 613.5| 1.663 0.8 20.2
312 |1036.81 | +13 4.7| 2.056| 3.023 5.3 312 |1036.35| + 649.3| 1.683 50| 20.5
322 |1029.72 | +1341.9| 2.109 | 3.026 8.8 322 |1029.04 |+ 720.0| 1.729 92| 207
4 1 |1024.29| +14 6.2| 2.186| 3.029| 12.0 4 1 |1023.67|+ 741.6| 1.800 129 21.0
8225 Emerson 229.4 180%42 072/29. 271125 2003 SK47 2 29.4 130°16 °g/ 2.3 18
122 |11 922|+ 6 6.7| 2.927| 3.691| 10.8 122 |11 966 — 021.2] 2.281 13.9| 207
2 1 |11 504 |+ 636.9| 2.830| 3.692 8.5 2 1 |11 580|— 0 8.0| 2.192 11.2| 205
211 |1059.32 |+ 716.3| 2.758| 3.693 5.7 211 |11 0.04|+ 020.4| 2.125 79| 203
221 |1052.45|+ 8 2.0| 2.715| 3.693 2.6 221 |1052.85|+ 1 2.0| 2.085 44| 20.1
3 2 |1044.99 |+ 850.2| 2.702| 3.692 0.6 3 2 |1044.94 |+ 152.9]| 2.073 18| 19.9
312 |1037.60 |+ 936.7| 2.720| 3.692 3.8 312 |1037.15| + 247.8| 2.001 42| 20.1
322 |1030.89 | +1017.7| 2.769 | 3.690 6.8 322 |1030.27 |+ 341.5| 2.138 76| 20.3
4 1 |1025.42|+1050.4| 2.844| 3.688 9.5 4 1 |1024.96 |+ 420.1| 2.210 10.8| 20.5
10890 1997 AY> 229.4 128754 375/24. 117374 2004 XQ1a7 220.4 39°85 °4/ 1.4 18
122 |11 9.96|+1820.8| 2.883| 3.677| 10.2 122 [1111.50| + 2 40.4| 1.280 20.1] 19.7
2 1 |11 561|+1919.3| 2.812| 3.691 7.9 2 1 |11 856 |+ 2425]| 1.215 16.0| 19.5
211 |1059.66 | +2020.3| 2.767 | 3.705 5.5 211 |11 253 |+ 3 56| 1.170 11.1| 19.3
221 |105258 | +2118.6| 2.752| 3.719 3.7 221 |1054.18 | + 346.1| 1.146 57| 19.0
3 2 |1044.97|+22 93| 2766 | 3.732 4.0 3 2 | 104471 |+ 437.3| 1.148 15| 187
312 |1037.563| +2248.4| 2.811| 3.745 6.0 312 |1035.63 |+ 530.3| 1.175 6.2 | 19.1
322 |1030.90 | +2313.4| 2.883| 3.757 8.3 322 (102827 |+ 616.8| 1.226 11.3| 19.4
4 1 |102559|+2323.7| 2981 | 3.769| 10.5 4 1 |1023.57 |+ 6509]| 1.300 1571 197
495513 2014 UCo17 229.4 139%5 3°9/25. 174241 2002 RE145 2 29.4 337937 2°7/27.8 18
122 |1110.39|+1337.7| 1.968| 2.773| 13.9 122 |111457| +13 89| 1.413 17.8| 19.0
2 1 |11 6.77|+15 9.4| 1.893| 2.780| 10.7 2 1 |1111.03| +1316.7| 1.330 140| 187
211 |11 0.89 | +1651.2| 1.842| 2.787 7.2 211 |11 4.33|-+1333.1| 1.267 94| 185
221 |1053.30 | +1834.9| 1.819| 2.794| 4.3 221 |1055.11 | +1352.2| 1.228 46| 18.2
3 2 |1044.83|+2011.4| 1.826| 2.800 4.6 3 2 | 104451 | +14 7.1| 1.215 32| 18.1
312 |1036.53 | +2132.3| 1.861| 2.806 7.7 312 |1034.09 | +1410.9| 1.228 78| 183
322 |1029.35 | +2232.4| 1.923| 2.811| 11.1 322 |1025.29 | +1359.9| 1.265 12.7| 186
4 1 |1024.05|+23 9.7| 2.007| 2.816| 14.2 4 1 |1019.18| +13329| 1.324 17.0| 188
311271 2005 EZ193 2204 33%65 172/ 1. 168482 1999 RD123 2290.4192°88 2°1/ 2.3 18
122 |11 927 |+ 2 97| 1.331] 2.132] 195 122 |1112.63] — 034.4| 2.015 154 | 21.4
2 1 |11 676 |+ 226.7| 1.262| 2.141| 155 2 1 |11 850|— 023.7| 1.918 125| 21.2
211 |11 131|+ 3 5.8 1.212| 2.151| 10.8 211 |11 210|+ 0 4.4| 1.842 89| 20.9
221 |1053.60 |+ 4 3.1| 1.184| 2.161 5.4 221 |1053.91 |+ 0482 1.792 50| 20.7
3 2 (104478 |+ 511.2| 1.182| 2.172 1.2 3 2 |1044.75|+ 1435 1.770 21| 205
312 |1036.25 |+ 620.3| 1.205| 2.184| 6.1 312 |1035.64 |+ 244.4| 1.778 48| 207
322 (102931 |+ 7215 1.254| 2.196| 11.2 322 |1027.56 | + 344.2| 1.814 8.8| 20.9
4 1 |102489|+ 8 80| 1.324| 2.209| 15.6 4 1 |1021.33|+ 437.1| 1.876 125 21.1
219819 2002 BE2, 229.4 23%60 1°9/28. 109315 2001 QM35 2 29.4 210798 679/ 9.0 18
122 |1118.70| +1318.1| 1.418| 2.228]| 18.1 122 |11 894| —1844.0| 2.314 16.4| 20.6
2 1 |1113.91|+1256.9| 1.349| 2.237| 14.2 2 1 |11 548 —1834.2| 2.202 14.4| 20.4
211 |11 599 | +1241.7| 1.301| 2.246 9.5 211 |1059.99 | —17 57.2| 2.108 120| 20.2
221 |1055.72 | +1227.8| 1.277| 2.257 45 221 |1052.92| —1651.2| 2.037 95| 20.0
3 2 |1044.40| +1210.4| 1.280| 2.269 2.3 3 2 |1044.95|—1517.0| 1.992 75| 19.9
312 |1033.57 | +1145.4| 1.310| 2.281 7.0 312 |1036.99 | —1319.6 | 1.975 70| 198
322 102456 | +1111.1| 1.365| 2.294| 11.7 322 |[1029.90 | —11 7.2| 1.988 86| 19.9
4 1 |1018.30 | +1027.2| 1.443| 2.308| 15.7 4 1 |1024.42| — 849.7| 2.028 11.2| 20.0
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EPHEMERIDES

2 29.4 2 29.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
190080 2004 TDs3g 229.4196°65 077/ 1.2 17 338203 2002hRJ290 229.4 191703 372/25.5 17
h m o ’ o m m o ’ o m
122 |1110.40|+ 251.6| 2.428| 3.187| 12.9| 21.8 122 |1112.49] +1759.8| 2.948| 3.736| 10.2| 22.3
2 1 |11 6.35|+ 316.5| 2.328| 3.184| 10.3| 21.6 2 1 |11 7.62|+1843.3| 2.858| 3.734| 7.9| 221
211 |11 0.42 |+ 354.6| 2.252| 3.181 71| 214 211 |11 1.09| +1929.4| 2.794| 3.731 55| 21.9
221 |1053.07 |+ 443.2| 2.203| 3.178 35| 21.2 221 |1053.33 | +2013.7| 2.759| 3.728 35| 21.8
3 2 |1044.94|+ 5382 2.183| 3.174| 0.7| 20.9 3 2 |1044.94|+2051.4| 2.755| 3.725 36| 21.8
312 |1036.87 |+ 634.1| 2.194| 3.169 42| 212 312 |1036.65| +2118.7| 2.781| 3.720| 5.8| 21.9
322 (102961 |+ 7259 2.234| 3.164| 7.7| 21.4 322 |1029.12 | +2133.3| 2.835| 3.716| 83| 221
4 1 |1023.85|+ 8 95| 2.300| 3.158| 10.9| 21.6 4 1 1102294 | +2134.2| 2915| 3.710| 10.6| 22.2
188279 2003 AX7s 229.4 281228 3°9/ 3.517 519156 2010 NZ77 2 29.4 244°53 0°8/ 1.4 17
122 |1111.80] — 311.1| 1.911| 2.658| 16.3| 20.4 122 |11 9.02]+ 3 06| 2.475| 3.236| 12.6| 21.8
2 1 |11 823|— 3351 1.797| 2.636| 13.6| 20.2 2 1 |11 528| -+ 314.1| 2.371| 3.228| 10.1| 21.6
211 |11 220 — 341.7| 1.702| 2.614| 10.2| 19.9 211 |1059.72 |+ 339.9| 2290| 3.220| 7.0| 21.4
221 |1054.10 | — 330.4| 1.632| 2.592 6.6| 19.6 221 [1052.76 | + 415.6 | 2.237| 3.211 36| 21.1
3 2 |1044.73| — 3 25| 1.589| 2.570 40| 19.4 3 2 |1045.04 |+ 457.7| 2212| 3.202| 0.9| 20.9
312 |1035.16 | — 222.3| 1.574| 2.547 57| 195 312 [1037.34| + 541.5| 2.218| 3.193| 4.1| 21.1
322 |1026.51 | — 135.7| 1.585| 2.525 95| 19.6 322 |1030.41 |+ 6225| 2252 | 3.184| 75| 21.3
4 1 |1019.78| — 049.6 | 1.622| 2.502| 13.5| 198 4 1 |1024.91 |+ 656.8| 2.313| 3.175| 10.7| 21.5
37879 1998 FB47 229.4 33704 1°3/ 1.718 212836 2007 UNg3 229.4 320%8 3°5/ 3.0 18
122 |11 854|+ 0500 1.919| 2.690| 155| 18.8 122 |11 7.68| — 1542 1.399| 2.184| 19.6| 20.1
2 1 |11 540+ 1154 | 1.828| 2.680| 12.4| 18.6 2 1 |11 574|— 2 51| 1.304| 2.169| 16.1| 19.8
211 |11 003 |+ 158.9| 1.759| 2.689 8.7| 18.4 211 |11 0.89| — 152.2| 1.228| 2.155| 11.9| 195
221 |1052.96 |+ 257.7| 1.715| 2.689 46| 18.1 221 [1053.61| — 115.6| 1.173| 2.142| 7.1| 19.2
3 2 (104497 |+ 4 65| 1.699| 2.689 13| 17.9 3 2 |1044.86| — 018.8| 1.143| 2.129 3.6 19.0
312 |1037.07 |+ 518.2| 1.711| 2.689 48| 18.1 312 [1036.02| + 050.4| 1.138| 2.116| 6.3| 19.1
322 [1030.20 |+ 625.7| 1.751| 2.688 90| 18.4 322 (102849 |+ 2 22| 1.157| 2.105| 11.3| 19.3
4 1 |1025.16 |+ 723.0| 1.816| 2.688| 12.7| 18.6 4 1 |1023.43|+ 3 7.0| 1.198| 2.094| 16.1| 19.6
258372 2001 XH3 2294 87°80 6°8/22.618 427487 2002 AY3s5 2294 8760 3°1/ 3.218
122 |1115.19] +2351.9| 1.924| 2.734| 14.0| 20.9 122 |1113.38] — 226.8| 1.947| 2.692| 16.1| 215
2 1 |1110.45|+2527.3| 1.878| 2.760| 11.0| 20.8 2 1 |11 894 | — 237.0| 1.872| 2.712| 13.1| 21.3
211 |11 3.27|+27 13| 1.856| 2.786 83| 20.6 211 |11 226 — 2295| 1.817| 2.732| 9.6| 21.1
221 |1054.36| +28245| 1.861| 2.811 6.9| 20.6 221 |1053.94| — 2 5.6| 1.788| 2.751 58| 20.9
3 2 |1044.73|+2928.3| 1.895| 2.836 76| 207 3 2 |1044.85| — 1286| 1.787| 2.770 32| 208
312 |1035.55|+30 7.4| 1.955| 2.861 99| 20.9 312 |1036.01 | — 043.9| 1.814| 2.789| 4.9| 20.9
322 |1027.80 | +3020.7| 2.040| 2.885| 125| 21.1 322 |102837|+ 0 27| 1.869| 2.807| 8.4 | 21.2
4 1 |1022.19|+3010.1| 2.146| 2.909 | 14.8| 21.3 4 1 |102263 |+ 0455] 1.950| 2.826| 11.8| 21.4
112535 2002 PQszs 229.4 208°33 0°4/29.2 17 10477 Lacumparsita 229.4 147%42 1°1/ 1.5 18
122 |11 956|+ 537.1| 1.540| 2.341| 17.3| 19.9 122 111185+ 039.1| 1.819| 2.586| 16.3| 19.2
21 |11 7.00|+ 6 3.8| 1.440| 2.322| 13.8| 19.6 2 1 |11 8.05|-+ 117.9| 1.734| 2593 | 13.0| 19.0
211 |11 1.63|+ 648.9| 1.360| 2.303 94| 193 211 |11 1.86| -+ 216.8| 1.671| 2.601 91| 188
221 [1053.91 |+ 748.6| 1.305| 2.284| 4.4| 19.0 221 |1053.83 |+ 331.9| 1.633| 2.608| 4.6| 185
3 2 |1044.77 |+ 855.9| 1.275| 2.266 1.1| 187 3 2 [1044.86| + 456.8| 1.624| 2.614 1.1| 183
312 |1035.51 | +10 1.8| 1.273| 2.247 6.5| 19.0 312 |1036.03|+ 623.0| 1.643| 2.620| 5.1| 18.6
322 [1027.47 | +1057.7| 1.295| 2229 | 11.7| 19.2 322 |1028.39 |+ 7424| 1.691| 2.625| 95| 18.9
4 1 |1021.76 | +1137.5| 1.340| 2.212| 16.3| 19.4 4 1 |1022.75| + 848.8| 1.763| 2629 | 133| 19.1
450973 2008 RPs 229.4 138%32 075/29.0 18 81825 2000 KG42 229.5295°79 5°0/24.3 18
122 [111697|+ 6350 1.786| 2.565| 16.1| 22.3 122 |11 750| +1417.9| 1.680| 2.500]| 15.2| 19.0
2 1 [1112.00|+ 7 26| 1.708| 2578 | 12.6| 22.1 2 1 |11 5.18|-+16 0.8| 1.589| 2.485| 11.8| 18.7
211 |11 4.46 |+ 744.0| 1.653| 2.501 85| 21.8 211 |11 0.27|+1758.4| 1.521| 2.469| 8.1| 18.4
221 |1055.00 | + 834.4| 1.624| 2.603 39| 21.6 221 [1053.24| +20 1.1| 1.480| 2.453| 5.2| 182
3 2 |104461|+ 9275 1.623| 2.613 11| 21.4 3 2 |1044.95|+2157.0| 1.466| 2.438| 6.0| 182
312 |1034.48| +1016.3| 1.652| 2.624| 5.7| 217 312 [1036.62| +2334.7| 1.480| 2.422| 9.6| 18.4
322 |1025.71 | +1055.0| 1.708| 2.633| 10.0| 22.0 322 |1029.43| +2446.5| 1.519| 2.407| 13.5| 18.6
4 1 |1019.14 | +1120.3| 1.789| 2.642| 13.8| 223 4 1 |1024.40| +2529.4| 1578| 2.392| 17.2| 18.8
182053 2000 DM 2294 11°35 0°9/28.9 18 16683 Alepieri 2 29.5 202992 1°8/27.6 18
122 |1117.20] +1020.3| 1.524| 2.324| 17.5| 19.5 122 |11 8.48| +1022.0| 2.181| 2.976| 13.1| 18.1
2 1 [1112.72|+10 7.4| 1.443| 2.325| 13.8| 19.2 2 1 |11 5.16|+11 15| 2.084| 2.965| 10.2| 17.9
211 |11 5.26 | +10 3.7| 1.384| 2.327 93| 19.0 211 |1059.81 | +1151.0| 2.010| 2.954| 6.8| 17.7
221 |1055.48|+10 5.1 | 1.349| 2.328 43| 187 221 [1052.86| +1246.0| 1.963| 2.942 32| 17.4
3 2 |104451|+10 6.6 | 1.341| 2.331 15| 185 3 2 |1045.04 | +1340.6| 1.945| 2.931 23| 17.3
312 |1033.82|+10 3.1| 1.360| 2.333 6.4| 188 312 |1037.25| +1428.8| 1.956| 2.920| 5.7| 175
322 |1024.70 |+ 951.3| 1.405| 2.336| 11.3| 19.1 322 |1030.36 | +15 5.7 | 1.994| 2.910| 9.4| 17.7
4 1 |1018.14 |+ 929.1| 1.473| 2.340| 15.4| 19.3 4 1 |1025.11| +1528.3| 2.056| 2.899 | 12.6| 17.9
9535 Plitchenko 2294 85’53 2°1/27.818 422213 2014 RGsg 2295 86768 279/ 3.418
122 |1114.00| 4+ 836.5| 1.424| 2.231| 182 17.6 122 |1111.03] — 441.3| 1.847| 2591 | 16.9| 21.8
2 1 [111022|+ 930.3| 1.361| 2.248| 14.1| 173 2 1 |11 720| — 412.7| 1.776 | 2.615| 13.8| 21.6
211 |11 3.51|+1040.0| 1.318| 2.264| 93| 17.1 211 |11 1.13|— 321.5| 1.725| 2.639| 10.0| 21.4
221 |1054.61|+1157.9| 1.300| 2.280 43| 16.8 221 [1053.42| — 210.4| 1.699| 2.662| 6.0 21.2
3 2 |1044.69| +1314.1| 1.309| 2.297 27| 16.8 3 2 |1044.96| — 0449 | 1.700| 2.685 3.0 21.1
312 [1035.17 | +1419.0| 1.345| 2.312 73| 17.1 312 |1036.79| + 046.8| 1.731| 2.708| 4.9 | 21.3
322 [1027.31| +15 59| 1.406| 2.328| 12.0| 17.4 322 |1029.83 |+ 216.4| 1.790| 2.730| 8.6| 215
4 1 |1021.99|+1532.0| 1.489| 2.344| 159 ]| 17.7 4 1 |102481|+ 33661 1.875| 2.752| 12.1| 21.8
95496 2002 ET34 229.4 83°35 07°9/28.618 488545 2001 TM13 2 29.5 10521 11°8/21.6 17
122 |11 9.75|+ 541.0| 1.929| 2.715| 149| 19.7 122 |113451] +3817.8| 1.680| 2.468| 16.9| 21.2
2 1 |11 6.14|+ 6395| 1.859| 2.734| 11.5| 195 2 1 [1126.04| +3932.6| 1.650| 2.491| 14.6| 21.1
211 |11 0.39 |+ 752.8| 1.812| 2.753 77| 193 211 |1113.91| +4031.4| 1.633| 2.513| 12.6| 21.0
221 |[1053.05|+ 9152 1.792| 2.771 34| 19.1 221 [1059.30| +41 19| 1.639| 2.534| 11.8| 21.0
3 2 |1044.98|+1039.4| 1.800| 2.790 1.4| 19.0 3 2 [1043.93| +4055.8| 1.671| 2.555| 12.4| 21.1
312 |1037.17 | +1157.4| 1.838| 2.808 54| 193 312 [1029.71| +4011.9| 1.728| 2.575| 14.1| 21.2
322 |1030.50 | +13 3.1| 1.903| 2.826 9.3| 19.6 322 [1018.12| +3855.2| 1.807| 2.594| 16.2| 21.4
4 1 |1025.66 | +13525| 1.993| 2.844| 126| 198 4 1 |10 9.95|+3713.8| 1.906| 2.613| 182| 21.6




EPHEMERIDES

2 29.5 2 29.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
357769 2005hSW159 ., 2295 230726 075/ 1.017 467227 2016hEE164 229.5 247769 375/ 3.4 17
m m m o ’ o m
122 |1110.19 |+ 449.8| 2.953| 3.710| 109 21.3 122 |1111.15] — 3 57| 1.877| 2.627| 16.5]| 21.2
2 1 |11 586 |+ 456.3| 2.844| 3.699 86| 21.1 2 1 |11 7.60| — 3165| 1.779| 2.621| 13.6| 21.0
211 |1059.95|+ 511.6| 2.759 | 3.689 59| 20.9 211 |11 1.66|— 3 83| 1.701| 2.616| 10.1| 20.8
221 |1052.84 |+ 533.7| 2702 | 3.678 29| 207 221 |1053.83| — 2415| 1.648| 2.610| 6.3| 20.6
3 2 |1045.07 |+ 559.8| 2.676| 3.666 0.6| 20.5 3 2 |1044.93| — 1589| 1.621| 2.604| 3.6| 20.4
312 |1037.31 |+ 626.4| 2.680| 3.654 3.6| 207 312 |1036.04| — 1 59| 1.623| 2598 | 5.3| 205
322 |1030.19 |+ 650.4 | 2.714| 3.642 6.6| 20.9 322 [102820| — 0 9.3| 1.652| 2592| 9.1| 207
4 1 |102430|+ 7 89| 2.776| 3.630 94| 21.0 4 1 |102230|+ 0442]| 1.706| 2586 | 12.9| 20.9
473755 2016 EY3» 2295 54°%45 4°8/24.7 18 435015 2006 VAs3 220.5211%6 4°4/24.118
122 |11 831|4+1319.2| 1.569| 2.390| 16.1| 20.1 122 |1111.98| +2216.4| 2.747| 3.544| 10.6| 21.1
2 1 |11 5.69 | +15105| 1.506| 2.402| 12.3| 19.9 2 1 |11 7.42|+23 34| 2.662| 3.540| 8.4| 20.9
211 |11 044|417 145| 1.465| 2.414| 8.3| 19.7 211 |11 1.07|+2350.6| 2.603| 3.535| 6.1| 20.8
221 |1053.21 | +1920.3| 1.451| 2.426 51| 19.6 221 |1053.38| +24328| 2571 | 3.530| 4.6| 207
3 2 |1045.00 | +2115.7 | 1.465| 2.438 57| 19.6 3 2 |1045.03| +25 5.0| 2569 | 3.525| 5.0| 20.7
312 |1037.06 | +2249.8| 1.506 | 2.451 92| 198 312 |1036.80 | +2523.1| 2597 | 3.520| 7.0| 20.8
322 |1030.50 | +2356.6| 1.572| 2.463| 13.0| 20.1 322 |1029.43| +25254| 2.651| 3.515| 9.3| 21.0
4 1 |1026.17 | +2434.7| 1.659| 2.476| 16.3| 20.3 4 1 |102352|+2511.8] 2.729| 3509 | 11.6| 21.1
160299 2003 FNgo 2295 231%45 675/25.2 18 47050 1998 WN2 2295336793 2°4/ 2.6 18
122 |1127.46|+2433.0| 1.866| 2.655| 15.2| 19.8 122 |11 6.40| — 038.1| 1.760| 2.534| 165 17.3
2 1 [112056|+25 57| 1.773| 2.644| 122| 19.6 2 1 |11 4.04|— 034.1| 1.664| 2.525| 13.4| 17.1
211 |1110.51|42536.3| 1.704 | 2.631 9.1| 19.4 211 |1059.34| — 010.6| 1.588| 2515| 9.7| 16.8
221 |1057.98 | +2556.2 | 1.661| 2.618 6.8| 19.2 221 |1052.77 |+ 030.7| 1.536| 2507| 55| 16.6
3 2 |1044.14| +2557.3| 1.647| 2.604| 7.1| 19.2 3 2 |1045.14 |+ 1259| 1511 | 2.499 24| 16.4
312 |1030.51 | +2534.6| 1.662| 2.590 9.8| 19.3 312 |1037.53 |+ 2282 | 1.513| 2.491 51| 16.5
322 |1018.51 | +2447.9| 1.703| 2575| 13.3| 195 322 |1030.97 |+ 330.2| 1.541| 2.484| 9.4 | 16.7
4 1 |10 9.19| +2340.2| 1.769| 2559 | 165| 19.7 4 1 |1026.34 |+ 4250]| 1.593| 2.478| 13.4| 17.0
346076 2007 UA1os 229.5 104°01 2°5/26.6 18 108138 2001 GB11 229.5347°72 2°3/ 2.1 18
122 |11 959 | +1318.8| 2.426| 3.220| 11.9| 21.4 122 |11 937|+ 111.8| 1.410| 2.204| 19.0| 19.4
2 1 |11 5.65|+14 75| 2.350| 3.231 92| 21.2 21 |11 6.92|+ 1 3.4| 1.326| 2.198| 15.4| 19.2
211 [1059.890| +15 25| 2.299 | 3.242 6.1 21.0 211 |11 158 |-+ 1153| 1.260| 2.194| 11.0| 18.9
221 [1052.81|+1558.9| 2.276 | 3.253 3.2 20.9 221 |1053.91 |+ 1459| 1.216| 2.190| 6.0| 18.6
3 2 |1045.11| +1651.0| 2.283 | 3.264 3.0 20.9 3 2 |1044.93 |+ 230.7| 1.198| 2.187 23| 183
312 |1037.58 | +1733.9| 2.319| 3.274| 5.7| 21.1 312 |1036.04 |+ 321.9| 1.206| 2.185| 6.0| 18.6
322 |1030.97 | +18 4.1 | 2.383| 3.285 87| 213 322 (102856 |+ 411.3| 1.238| 2.183| 11.0| 18.8
4 1 |1025.87|+1819.9| 2.472| 3.295| 11.4| 215 4 1 1102353+ 451.7] 1.292| 2.182| 156 19.1
44477 1998 Wl 2295 42°81 1°1/28.518 241806 2001 QWSs33 2295110725 3°9/26.7 18
122 |1110.05|+ 834.3| 1.986| 2.779| 14.3| 18.8 122 [112196] +16 42| 1.680| 2.477| 16.3| 20.9
21 |11 6.45|+ 9 21| 1.905| 2.783| 11.1| 18.6 2 1 [1115.95| +1641.7| 1.617| 2.498| 12.6| 20.7
211 |11 0.67 |+ 940.9| 1.845| 2.788 74| 18.4 211 |11 7.12| +17244| 1578| 2519| 85| 205
221 [1053.26 | +1026.2 | 1.813| 2.792 3.4| 18.2 221 |1056.26 | +18 4.8| 1.564| 2539 | 4.8| 203
3 2 |1045.02|+11125| 1.808| 2.797 15| 18.0 3 2 |104455|+18353| 1.579| 2558 | 4.4| 203
312 |1036.96 | +1153.6| 1.832| 2.802 54| 183 312 |1033.36| +1850.4| 1.623| 2577 | 7.8| 20.6
322 |1029.98 | +1224.8| 1.884| 2.808 9.3| 185 322 |1023.87 | +1847.6| 1.693| 2594 | 11.6| 20.8
4 1 |1024.81|+1243.3] 1.959| 2.813| 12.7| 18.8 4 1 1101690 | +1827.6| 1.786| 2.612| 150 21.1
372391 2009 QK31 229.5 207783 0°6/28.9 17 21240 1995 WP 220.5274%1 1°1/ 1.4 18
122 |1114.77|+ 810.2| 2.322| 3.094| 13.1| 22.2 122 |1111.75]| + 237.2| 1.754| 2532 16.5| 19.1
2 1 |11 9.88|+ 825.7| 2.222| 3.088| 10.3| 22.0 2 1 |11 842+ 248.1| 1.645| 2511 | 13.3| 189
211 |11 2.90| + 850.6| 2.145| 3.081 69| 21.8 211 |11 247 |-+ 316.6| 1.558| 2.491 93| 18.6
221 [1054.30| + 921.4| 2.096 | 3.074 32| 21.6 221 |1054.33 |+ 4 06| 1.494| 2.470| 4.8| 182
3 2 |1044.83 |+ 953.9| 2.077| 3.067 1.0| 21.4 3 2 |1044.85| + 455.4| 1.458| 2.448 1.2 17.9
312 |1035.41 | +1023.3| 2.088| 3.059 48| 21.6 312 |1035.20 | + 554.0| 1.450| 2.427| 56| 182
322 |1026.91 | +1045.5| 2.129 | 3.050 85| 21.8 322 |1026.60 | + 6489 | 1.468| 2.405| 10.4| 18.4
4 1 |1020.09|+1057.9| 2.195| 3.040| 11.8| 22.0 4 1 |1020.08|+ 733.8| 1.511| 2.383| 14.8| 18.6
98429 2000 UL3s 2295 76°41 1°0/ 1.218 458898 2011 UT 202 229.5 148%0 0°2/29.3 18
122 |111345| 4+ 213.7| 1.510| 2.294| 18.4| 19.4 122 |1114.48| + 514.7| 1.975| 2.748| 15.0| 22.6
2 1 |11 959 |+ 237.3| 1.445| 2.314| 145| 19.2 2 1 |11 989 |+ 5495| 1.892| 2.758| 11.8| 22.4
211 |11 2.99 |+ 320.6| 1.400| 2.335| 10.0| 19.0 211 |11 3.00|+ 6386| 1.832| 2.768| 8.0| 222
221 |1054.38 |+ 419.4| 1.379| 2.356 50| 18.8 221 | 105437 |+ 737.6| 1.799| 2.777 3.7 21.9
3 2 |1044.84|+ 5265 1.385| 2.376 11| 185 3 2 |1044.88 |+ 8404 | 1.795| 2.785| 0.8| 21.7
312 |1035.69 |+ 633.2| 1.419| 2.396 56| 18.9 312 |103558 |+ 940.2| 1.820| 2.793| 52| 221
322 |1028.08|+ 731.8| 1.479| 2.416| 10.3| 19.2 322 |1027.43| +1031.2| 1.874| 2799 | 93| 223
4 1 |1022.83 |+ 816.8| 1.563| 2.436| 14.3| 19.5 4 1 |1021.21|-+11 9.3] 1.953| 2.805| 12.8| 2255
374154 2004 TDog3 229.5 154743 2°3/27.2 17 399649 2004 RU100 229512211 177/ 2.0 18
122 |1112.12] +1220.3| 2.181| 2.973| 13.2| 21.6 122 111330 — 0323 1.770| 2531| 16.9| 217
2 1 |11 7.87|+1259.6| 2.098| 2.977| 10.2| 21.4 2 1 (11 919|— 0 32| 1.692| 2.546| 13.6| 215
211 |11 154 |-41346.6| 2.038| 2.981 6.8| 21.2 211 |11 263|+ 046.4| 1.635| 2.561 96| 21.2
221 |1053.65| +1436.4| 2.006 | 2.984 34| 21.0 221 [1054.22 |+ 153.1| 1.603| 2.575| 5.1| 21.0
3 2 |1044.97| +1522.9| 2.004 | 2.988 28| 21.0 3 2 |1044.91 |-+ 310.8| 1.600| 2.589 1.7| 208
312 |1036.45|+16 0.6 | 2.030| 2.990 59| 21.2 312 [1035.84| + 431.3| 1.625| 2.602| 5.1| 21.1
322 |1028.96 | +16 25.7 | 2.084| 2.993 94| 21.4 322 |1028.05|+ 546.7| 1.678| 2.614| 93| 21.3
4 1 |102321|+1636.4| 2.163| 2.995| 125| 21.6 4 1 |102233|+ 6505 1.756| 2626 | 13.1| 21.6
470433 2007 VY3 2295 110794 6°3/21.118 417187 2005 WU1sq 2295 75755 378/25.918
122 |1112.39] +28185| 2.663| 3.462| 10.8| 21.3 122 |1111.65| +1512.3| 1.867| 2.676 | 14.4| 20.9
2 1 |11 7.77|+2939.0| 2.610| 3.480 8.8| 21.2 2 1 |11 7.91|-+16 7.3| 1.790| 2.679| 11.2| 20.7
211 |11 1.27|+3055.7| 2.583| 3.498 70| 21.1 211 |11 1.78|+17 9.6 | 1.737| 2.682| 7.6| 205
221 |1053.45|+32 1.8| 2583 | 3.515 6.3| 21.1 221 |1053.84| +1812.3| 1.710| 2.685| 4.4| 203
3 2 |1045.02|+3251.6| 2.612| 3.532 70| 21.1 3 2 |1044.98|+19 75| 1.711| 2.688| 4.4| 203
312 |1036.84 | +3321.4| 2.669| 3.548 86| 21.3 312 |1036.33| +1948.6| 1.740| 2.691 76| 205
322 |1029.68 | +3330.2| 2.751| 3.564| 10.5| 21.4 322 [1028.89 | +2011.6 | 1.794| 2.694| 11.2| 20.7
4 1 |1024.11|+3319.2| 2.854| 3.580| 12.3| 21.6 4 1 1102347 | +2015.2| 1.872| 2.697| 14.4| 20.9
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EPHEMERIDES

2 29.5 2 29.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
205789 2002 CO12 2295138730 1°4/28.218 341548 2OO7hUW4 2295 123781 2°7/26.7 16
h m o ’ o m m o ’ o m
122 |111353]+ 729.1| 1.804| 2592| 15.7| 20.9 122 |1113.06 | +1518.3| 2.441| 3.232| 12.0] 215
2 1 |11 937 |+ 8235 1.726| 2.603| 12.2| 20.7 2 1 |11 8.34|-+1548.7| 2.362| 3.241 93| 213
211 |11 276 | + 9324 | 1.672| 2.613 8.1| 205 211 |11 1.72| +1623.2| 2.308| 3.249| 6.2 21.2
221 |1054.29 | +1049.9| 1.643| 2.623 37| 20.2 221 |1053.72| +1657.4| 2.282| 3.257 34| 21.0
3 2 [1044.90| +12 8.1| 1.643| 2.632 2.0| 20.1 3 2 |1045.06 | +1726.1| 2.286| 3.266 31| 21.0
312 |1035.72 | +1318.7| 1.673| 2.640 6.2| 20.4 312 |1036.62 | +17 45.4| 2.319| 3.274| 5.8| 21.2
322 [1027.80| +14 154 | 1.729| 2.648| 10.3| 20.7 322 [1029.15| +1752.6 | 2.381| 3.281 88| 21.4
4 1 |1021.96| +1454.6| 1.810| 2.656| 13.9| 20.9 4 1 |1023.27| +1746.8| 2.467| 3280 | 115| 21.6
285951 2001 RK2 229.5 102733 071/29.4 18 174147 2002 OP1 229530256 0°8/ 1.118
122 |111555|+ 631.9| 1.973| 2.749| 150 21.1 122 |11 9.70| + 3183 | 1.535]| 2.328| 17.7| 20.6
2 1 [111058|+ 6449| 1.900| 2.768| 11.7| 20.9 2 1 |11 7.10|+ 332.9| 1.438| 2.314| 142| 203
211 |11 336|+ 7 9.4| 1.850| 2.786 79| 207 211 |11 1.71 |+ 4 6.8| 1.362| 2300 9.9| 20.0
221 |1054.49 |+ 741.7| 1.826| 2.804 37| 205 221 |1054.02|+ 457.2| 1.309| 2.287| 5.0| 19.7
3 2 |1044.88|+ 816.7| 1.832| 2.822 0.7| 20.3 3 2 |1044.98 |+ 5583 | 1.282| 2.273| 0.9| 19.4
312 |1035.56 |+ 849.2| 1.866| 2.840 50| 20.6 312 |1035.88|+ 7 15| 1.282| 2.260| 6.0| 19.7
322 |1027.49 |+ 914.6| 1.929| 2.857 89| 20.9 322 |1028.02 |+ 7587 | 1.308| 2247 | 11.1| 19.9
4 1 |1021.36|+ 930.1| 2.0171 2.8731 12.3| 21.2 4 1 |1022.46| + 843.0] 1.356| 2.234| 15.7| 20.2
459014 2011 YY2» 2295 58°88 1°8/28.218 209411 2004 FFa 2 29.5 284%49 2°9/26.9 18
122 | 111424 ]+ 930.0| 1.433| 2.242| 18.0| 21.8 122 |111454] +16125| 2.316 | 3.108| 12.5| 20.2
2 1 [111035|+10 22| 1.373| 2.261| 14.0| 21.6 2 1 |11 9.83|-+1630.0| 2.213| 3.091 9.8| 20.0
211 |11 3.58| +1047.5| 1.334| 2.280 93| 213 211 |11 296 | +1651.1| 2.134| 3.075| 6.7| 19.8
221 |1054.68| +1139.4| 1.319| 2.299 43| 21.1 221 |1054.42 | +1711.4| 2.083| 3.058 3.7| 19.6
3 2 |[104485|+1229.7| 1.330| 2.319 24| 21.0 3 2 |1044.95|+1725.8| 2.062| 3.042 34| 195
312 |1035.48 | +1310.5| 1.369 | 2.339 6.9| 21.3 312 |1035.52| +1730.0| 2.070| 3.025| 6.2| 19.7
322 |1027.78 | +1336.5| 1.432| 2.358| 11.5| 21.6 322 |1027.04|+17215| 2.105| 3.009| 9.6| 19.8
4 1 |1022.60| +1345.3| 1.518| 2.378| 15.4| 21.9 4 1 1102029 | +1659.6 | 2.166| 2.992 | 12.7| 20.0
249072 2007 UEg, 229.5 208°74 3°5/25.9 17 500421 2012 TM134 229.5134%2 1°6/ 2.5 17
122 |1110.33]+16 4.3| 2.203| 3.006| 12.7| 20.5 122 |11 7.19| — 1225 2.427| 3.175| 13.2] 22.0
2 1 |11 657 |+1649.7| 2.117| 3.002 9.8| 20.3 2 1 |11 3.86|— 050.2| 2.334| 3.180| 10.6| =21.8
211 |11 0.73| +17 40.5| 2.054 | 2.997 6.7| 20.1 211 |1058.78| — 0 1.7| 2.264| 3.185| 7.6| 21.6
221 [1053.32| +1831.1| 2.019| 2.993 40| 19.9 221 (105239 + 1 05| 2.220| 3.189| 4.2| 21.4
3 2 |1045.09 | +19 15.2 | 2.013| 2.989 40| 19.9 3 2 [1045.33| + 212.3| 2.205| 3.193 16| 21.2
312 |1036.97 | +19 47.3| 2.035| 2.985 6.8| 20.0 312 |1038.35| -+ 327.9| 2.221| 3.198 3.9| 21.4
322 [1029.84|+20 42| 2.084| 2.980| 10.0| 20.2 322 (103218 |+ 441.2| 2.265| 3.202| 7.3| 21.6
4 1 |1024.41|-+20 45| 2.156| 2.976| 12.9| 20.4 4 1 |1027.42|+ 547.2| 2.337| 3.205| 10.3| 21.8
408315 2013 GL4o 229.5 355209 377/26.9 14 C | 139452 2001 OKeg 2295 175%49 1°5/ 2.3 18
122 |1111.97]+13 7.0| 1.339| 2.164| 18.1| 21.2 122 |11 7.76 | — 0345 2.742| 3.485| 12.0| 21.0
2 1 |11 9.13| +1348.8| 1.264| 2.161| 14.2| 21.0 2 1 |11 410|— 0 84| 2.644| 3.487| 9.6| 20.9
211 |11 3.14 | +14425| 1.210| 2.159 95| 207 211 |1058.85|+ 031.4| 2568 | 3.488| 6.8| 20.7
221 |1054.65| +1540.2| 1.179| 2.158 50| 20.4 221 |1052.40 |+ 122.7| 2520 | 3.489 3.8| 205
3 2 104484 | +1632.0| 1.174| 2.157 43| 20.4 3 2 |1045.33 |+ 222.2| 2502| 3.490 15| 203
312 |1035.27 | +17 8.7| 1.194| 2.157 87| 20.6 312 |1038.32 |+ 325.0| 2514 | 3.490 3.6| 205
322 |1027.36 | +1725.0 | 1.237| 2.158| 13.4| 20.9 322 |1032.01 |+ 426.3| 2556 | 3.400| 6.7| 207
4 1 1102214 | +1719.2| 1.301| 2.158| 17.6| 21.2 4 1 |1026.97 |+ 521.8| 2.625| 3.490| 95| 20.8
131739 2001 YJ115 2295 29°53 2°5/27.818 234820 2002 RVa 2 29.5 212°74 0°9/28.5 17
122 |1112.83]+1048.0| 1.299| 2.120| 18.8| 19.4 122 |1111.43] + 8595 2.644| 3.418| 11.6| 21.3
21 |11 976 | +1119.8| 1.230| 2.125| 14.7| 19.1 2 1 |11 7.05|+ 9241 | 2543 | 3.412| 9.1| 21.1
211 |11 3.50| +12 5.3 | 1.182| 2.130 9.8| 188 211 |11 0.89| -+ 956.9| 2.467| 3.405| 6.1| 20.9
221 |1054.78| +1257.3| 1.156 | 2.137 47| 18.6 221 |1053.39 | +1034.6 | 2.418| 3.397 28| 207
3 2 104483 | +1346.7| 1.156 | 2.143 31| 185 3 2 |1045.16 | +1113.0| 2.400| 3.389 13| 205
312 [1035.22| +1424.6| 1.182| 2.151 79| 1838 312 |1036.96 | +11 47.7 | 2.413| 3.381 45| 208
322 [1027.35| +1445.1| 1.231| 2.158| 12.8| 19.1 322 [1029.54 | +1215.1| 2.454| 3.372| 7.7| 20.9
4 1 102222 | +14459| 13011 2.1661 17.1| 19.4 4 1 1102352 | +1232.7| 2522| 3.363| 106 21.1
130440 2000 QW1s 229.5 104758 0°8/28.9 18 125987 2001 YD2o 229.5207°79 1°0/ 1.4 18
122 |1117.09]|+ 736.0| 1.676| 2.463| 16.7| 20.3 122 |[1111.40| + 252.8| 1.990| 2.761| 15.0| 20.3
2 1 [111220|+ 757.1| 1.607| 2.481| 13.1| 20.1 2 1 |11 761+ 3 54| 1.897| 2.759| 12.0| 20.1
211 |11 4.66 |+ 831.2| 1.550 | 2.499 88| 19.8 211 |11 157 |-+ 333.0| 1.825| 2.757| 8.3 | 19.9
221 |1055.17 |+ 913.2| 1.536| 2.516 40| 19.6 221 |1053.79 |+ 412.9| 1.779| 2.754| 42| 19.6
3 2 |1044.78 |+ 956.7| 1.542| 2532 13| 19.4 3 2 |1045.08|+5 0.6| 1.761| 2.752 1.0| 19.4
312 |1034.76 | +1035.0 | 1.577 | 2.549 59| 198 312 |1036.43 |+ 550.1| 1.773| 2.749| 48| 19.6
322 [1026.22| +11 3.0| 1.638| 2.564| 10.3| 20.1 322 |1028.82|+ 635.7| 1.812| 2.746| 8.9 | 19.9
4 1 1101998 | +1117.7| 1.723| 2.580| 14.0| 20.3 4 1 11023.03|+ 712.4| 18761 2.743| 126 20.1
162749 2000 WF 4, 2295 54°81 473/ 3.918 217130 2002 EH103 2 29.5 255750 176/28.4 16
122 |1111.93] — 440.2| 1.352| 2.120| 20.9| 19.8 122 | 111549 | + 953.3| 1.720| 2.514| 16.1| 20.8
2 1 |11 871 | — 447.8| 1.200| 2.142| 17.1| 19.6 2 1 [1111.35|+1012.8| 1.622| 2.502| 12.7| 20.6
211 |11 257 | — 4282 1.247| 2.165| 12.6| 19.4 211 |11 4.44|+1043.8| 1546 | 2.489| 8.6| 20.3
221 |1054.26 | — 343.0| 1.225| 2.188 79| 19.2 221 |1055.29 | +1121.6| 1.496| 2.475| 4.0| 20.0
3 2 (104495 — 237.4| 1.228| 2.211 45| 19.1 3 2 |1044.83| +1159.8| 1.473| 2.462 21| 1938
312 |1036.07| — 1205| 1.257| 2.234| 6.2| 19.2 312 |1034.36| +1231.6| 1.478| 2.448| 6.6| 20.1
322 (102884 — 0 2.6| 1.312| 2.258| 10.4| 195 322 [1025.13| +1251.5| 1.510| 2.434| 11.2| 203
4 1 |102414|+ 1 73] 1.389| 2.281| 145| 19.8 4 1 |1018.17| +1256.5| 1.565| 2.419| 153| 20.5
186879 2004 JD4 2295 5°44 678/ 6.718 369585 2011 BD116 229.5238°08 179/ 2.117
122 |11 550| —1137.6| 1.536| 2.271| 20.2| 19.7 122 |1112.07]+ 1 89| 1.966| 2.729| 15.4| 21.3
2 1 |11 3.69| —1151.1| 1.450| 2.271| 17.3| 195 2 1 |11 819+ 1 49| 1.870| 2.725| 12.4| 21.1
211 [1059.28 | —1134.1| 1.381| 2.271| 13.8| 19.3 211 |11 2.02|+ 116.1| 1.795| 2.721 89| 208
221 |1052.81| —1044.9| 1.332| 2.273| 10.1| 19.1 221 |1054.04 |+ 141.0| 1.746| 2.717| 49| 20.6
3 2 |104520| — 925.4| 1.307| 2274| 7.2| 18.9 3 2 [1045.07| + 216.1| 1.725| 2.713 1.9| 204
312 |1037.67 | — 7 43.1| 1.308| 2.277 73| 18.9 312 |1036.15|+ 256.0| 1.732| 2.700| 4.8| 20.6
322 [1031.39| — 549.2| 1.334| 2280 | 10.3| 19.1 322 |1028.27 |+ 335.3| 1.767| 2.704| 8.9 | 208
4 1 |102731|— 355.7| 1.384| 2.284| 14.0| 19.3 4 1 1102226+ 4 871 1.827| 2700 12.6| 21.0




EPHEMERIDES

2 29.5 2 29.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
365502 2010 RPeo 229.5227°73 175/ 1.915 330708 2008hOS 2295 216733 372/25.4 17
h m o ’ m m o ’ o m
122 [1112.04| 4+ 025.2| 2.080| 2.836 14_9 22.6 122 |111059]| +1423.3| 2516| 3.309| 11.6| 21.5
2 1 |11 814 |+ 0465| 1.972| 2.824| 12.0| 22.4 2 1 |11 6.62|+1539.0| 2.420| 3.300| 9.0| =21.3
211 |11 199 |4+ 1252 1.887| 2.813| 8.5| 221 211 |11 0.75|+17 2.8| 2.349| 3.290| 6.1 | 21.1
221 |1054.05|+ 219.2| 1.828| 2.800| 4.6| 21.8 221 |1053.40 | +18286| 2.306| 3.280| 3.6| 20.9
3 2 |1045.06 |+ 324.0| 1.797 | 2.787 15| 21.6 3 2 |1045.23 | +1949.8| 2.295| 3.269| 3.8| 20.9
312 |1036.02 |+ 433.3| 1.797| 2.773| 47| 21.8 312 |1037.06 | +2059.7| 2.314| 3.257| 6.5| 21.1
322 |1027.90 |+ 540.2| 1.824| 2.758| 8.9| 220 322 |1029.68 | +2154.0| 2.360| 3.245| 95| 21.2
4 1 |1021.54 |+ 6386| 1.877| 2.743| 126 | 22.2 4 1 |1023.78| +2230.3| 2.432| 3.233| 122| 21.4
418303 2008 FSs» 2295 23657 179/ 2.3 16 135643 2002 JM109 2295243716 0°3/29.7 16
122 |11 9.16| — 1 79| 1.873| 2.635]| 16.1| 22.0 122 |1113.46| + 443.0| 1.904| 2.680| 15.4| 21.7
21 |11 6.06| — 0429 1.777| 2.631| 13.0| 21.8 2 1 |11 949|-+5 1.0| 1.800| 2.667| 12.3| 21.4
211 |11 065|+ 0 27| 1.702| 2.627| 9.3| 21.6 211 |11 3.06 |+ 5339| 1.718| 2.653| 85| 21.2
221 |1053.42|+ 1 6.4| 1.652| 2.623| 5.2| 21.3 221 |1054.62 |+ 618.7| 1.661| 2.639| 41| 20.9
3 2 |1045.19 |4+ 223.2| 1.629| 2.618 19| 21.1 3 2 |1045.01 |+ 710.3| 1.633| 2.624| 0.7| 20.6
312 |1036.98 |+ 345.6| 1.636| 2.613| 4.9| 21.3 312 |103533|+8 1.9| 1.634| 2.609| 5.4 | 209
322 [1029.82|+ 5 55| 1.669| 2.609| 92| 215 322 |1026.70 | + 847.4| 1.662| 2593 | 98| 21.1
4 1 |102454 |+ 6157 | 1.728| 2.604| 13.0| 21.7 4 1 |1020.03|+ 921.7| 1.715| 2577 | 13.8| 21.3
383781 2007 V3 2295 82°%6 1°9/ 2.317 89776 2002 ALgo 2205 43°05 4°1/25.718
122 |111060|+ 045.9| 2.286| 3.040| 13.8| 20.9 122 |11 7.65| 4+ 418.2| 1.026| 1.856| 22.1| 17.1
21 |11 659 |+ 041.6| 2.198| 3.047 | 11.1| 20.7 2 1 |11 6.01 |-+ 721.3| 0.988| 1.800| 16.7| 16.8
211 |11 067 |-+ 050.7| 2.132| 3.054| 7.9| 205 211 |11 1.02|-+1052.4| 0971| 1.925| 10.7| 16.6
221 |1053.31 |4 111.5| 2.092| 3.061 44| 20.3 221 |1053.62 | +1431.8| 0.979| 1.960| 5.2| 16.4
3 2 |1045.22 |4+ 141.0| 2.081| 3.068 19| 202 3 2 |1045.23| +1755.7| 1.014| 1.996| 5.4 | 16.6
312 |1037.26 |+ 214.7| 2.099| 3.075| 4.2| 203 312 |1037.53| +2044.5| 1.075| 2.033| 10.3| 17.0
322 |1030.23 |+ 248.3| 2.146| 3.083| 7.6| 205 322 |1031.82|+2248.4| 1.160| 2.069| 151 | 17.3
4 1 |1024.76 |+ 317.4| 2.219| 3.090| 10.7| 20.8 4 1 [1028.93|+24 7.1| 1.264| 2.106| 19.0| 17.7
273759 2007 EG1ss 229.5 338730 2°1/27.917 260738 2005 LL 40 220.5 105729 4°2/ 4.5 18
122 |11 9.81|+1030.2| 1.570| 2.382| 16.5| 21.0 122 111381 — 6 6.7| 2.047| 2.770| 16.1| 21.1
2 1 |11 7.04|-411 0.1| 1.484| 2.374| 12.9| 20.8 21 |11 927|— 621.1| 1.968| 2.789| 13.3| 21.0
211 |11 155411425 1.420| 2.367| 8.7| 205 211 |11 254| — 616.2| 1.910| 2.809| 10.1| 20.8
221 |1053.92 | +1231.7| 1.380| 2.360| 4.1| 20.2 221 |1054.22| — 552.3| 1.876| 2.827| 6.7| 20.6
3 2 |1045.10 | +1320.2| 1.366| 2.354| 2.7| 20.1 3 2 |1045.11| — 512.1| 1.870| 2.845| 43| 205
312 |[1036.39|+14 0.1| 1.380| 2.348| 7.0| 20.4 312 |1036.22| — 420.6| 1.893| 2.863| 5.2| 20.6
322 |1028.99 | +1425.7| 1.418| 2.344| 11.6| 20.6 322 | 102846 | — 324.0| 1.944| 2.880| 82| 208
4 1 |1023.87|+14338| 1.478| 2.339| 15.7| 20.9 4 1 |102253| — 2286| 2.021| 2.897| 11.4| 21.0
66194 1999 ATo3 2295 49°25 672/23.518 62745 2000 UY; 2295 134%75 2°1/27.6 18
122 |11 870|+ 8544 | 1.096| 1.931| 206]| 17.3 122 |1114.82] 410 9.2| 1.853| 2.645| 15.2| 20.2
2 1 |11 6.80|+1221.8| 1.056| 1.961| 155| 17.1 2 1 |1110.33|+1059.7| 1.778| 2.657 | 11.8| 20.0
211 |11 158 |+1611.0| 1.038| 1.991| 10.2| 16.9 211 |11 3.41|-+12 18| 1.726| 2.669| 7.8| 19.8
221 |1053.90 | +20 03| 1.047| 2.022| 6.4| 1638 221 |1054.67|+13 9.0| 1.701| 2.680| 3.7| 195
3 2 |1045.13| +2325.7| 1.083| 2.053| 7.8| 17.0 3 2 |1045.03| +1413.9| 1.704| 2.690| 2.7| 195
312 |1036.96 | +26 9.1 | 1.146| 2.085| 12.1| 17.3 312 |1035.64 | +15 9.1 | 1.736| 2.700| 6.4| 19.7
322 |1030.73 | +28 3.7| 1.232| 2.117| 16.3| 17.7 322 |1027.563| +1549.5| 1.796| 2.709 | 10.4| 20.0
4 1 |1027.35|+2911.1| 1.337| 2.149| 19.8| 18.0 4 1 |1021.48| +1612.7| 1.879| 2.717| 13.8| 20.2
365052 2008 WP33 2295 115°76 0°3/29.2 17 206139 2002 TWa» 220513887 4°5/24.3 17
122 [111020]| 4+ 613.7| 2.159| 2939 | 13.7| 22.1 122 |111258]| 421 9.7| 2513| 3.312| 11.4| 205
2 1 |11 6.42 |+ 640.9| 2.074| 2944 | 10.7| 21.9 2 1 |11 802|422 47| 2440| 3.320| 89| 203
211 |11 063 |+ 719.9| 2.011| 2949 | 7.2| 21.7 211 |11 155|423 0.7| 2.393| 3.327| 6.4| 202
221 |1053.32|+ 8 7.2| 1.975| 2.953 33| 215 221 |1053.71 | +2351.8| 2.373| 3.335| 4.7| 20.1
3 2 |104524 |+ 857.7| 1.968| 2958 | 0.8| 21.3 3 2 |1045.21 | +2432.3| 2.383| 3.342| 5.1 | 20.1
312 |1037.29 |+ 9455 1.990| 2.963| 4.8| 21.6 312 |1036.90 | +2457.8| 2.421| 3.348| 7.2| 203
322 [1030.32|+1025.9| 2.040| 2.967| 85| 21.8 322 |1029.57 | +25 6.4 | 2.487| 3.355| 9.7| 20.4
4 1 |1025.01|-+1055.3| 2.116| 2.972| 11.8| 22.0 4 1 |1023.84|4+2458.1| 2576| 3.361| 12.1| 20.6
274381 2008 RA100 2295 172731 078/28.7 17 225532 2000 SPs 2295 232%7 6°2/ 6.2 17
122 |1112.85| 4+ 835.6| 2.643| 3.413| 11.7| 21.9 122 |1111.85| —1058.0| 2.169| 2.864| 16.1| 20.5
2 1 |11 808 |-+ 857.7| 2551 | 3.417| 9.1| 217 2 1 |11 7.96| —11355| 2.062| 2.856| 13.8| 20.3
211 |11 155| -+ 927.8| 2.483| 3.420| 6.1| 215 211 |11 1.87| —1153.2| 1.975| 2.848| 11.1| 20.1
221 |1053.70 | 410 2.8| 2.443| 3.422 28| 21.3 221 |1054.01 | —1149.4| 1.911| 2.839| 8.4| 20.0
3 2 |1045.19 | +1038.5| 2.434| 3.424 1.1 212 3 2 |1045.13| —1124.0| 1.874| 2.831| 6.4| 19.8
312 |1036.78 | +1110.6 | 2.456| 3.425| 4.4| 21.4 312 |1036.18| —1040.1| 1.864| 2.821| 6.7| 19.8
322 |1029.19 | +1135.8| 2507 | 3.426| 7.6| 21.6 322 |1028.11| — 943.1| 1.882| 2.812| 89| 19.9
4 1 |1023.04|+1151.7| 2.585| 3.426| 10.4| 21.8 4 1 |1021.76 | — 840.0| 1.925| 2.802| 11.8| 20.1
130668 2000 SE11; 2295 132712 175/28.2 18 518587 2007 TYass 2295 50719 5°0/25.9 18
122 |111593| 4+ 9 48| 1.842| 2.628| 154]| 205 122 |1115.02| +1651.7| 1.457| 2.278| 17.2| 21.3
2 1 |[1111.19| 4+ 940.9| 1.766| 2.641| 12.0| 20.3 2 1 |1111.21 | +1743.2| 1.391| 2.284| 13.4| 21.1
211 |11 3.98|-41028.6| 1.713| 2.654| 8.0| 20.1 211 |11 437|-+1841.4| 1.345| 2291 | 9.2| 20.9
221 |1054.92| 411225 1.686| 2.665 3.7| 198 221 |1055.21 | +1937.5| 1.324| 2298 | 5.6| 207
3 2 |1044.98|+12158| 1.688| 2.676 20| 197 3 2 |1044.94|+2021.9| 1.329| 2.305| 5.7| 20.7
312 |1035.29 | +13 1.8| 1.719| 2.687| 6.0| 20.0 312 |1035.05|+2046.9| 1.361| 2.313| 92| 20.9
322 |1026.92 | +1335.3| 1.778| 2.697| 10.1| 20.3 322 |1026.83| +2049.4| 1.416| 2.320| 13.3| 21.2
4 1 |1020.64|+13539| 1.860| 2.706 | 13.6| 20.5 4 1 |1021.23|42029.7| 1.493| 2328 | 16.9| 21.4
62406 2000 SN176 229.5 32877 479/ 3.9 18 116475 2004 BA, 229.5101%68 2°3/27.0 18
122 |1110.89| — 411.2| 1.462| 2.228| 19.7| 182 122 |11 968 | +1157.6| 2.253| 3.047| 12.7| 20.0
2 1 |11 8.13|— 4423 1.372| 2.222| 16.4| 17.9 2 1 |11 5.95|-+12458| 2.173| 3.055| 9.8| 19.9
211 |11 2.47|— 4505 1.301| 2.217| 12.4| 17.6 211 |11 0.27|+13422| 2.118| 3.062| 6.5| 19.7
221 |1054.44| — 43438 1.252| 2.212| 8.1| 17.4 221 |1053.15| +1441.4| 2.090| 3.060| 3.3| 195
3 2 |1045.03| — 357.1| 1.227| 2.207| 5.0 17.2 3 2 |1045.31| +1537.6| 2.092| 3.075| 28| 19.4
312 |1035.63| — 3 3.6| 1.228| 2.203| 6.6| 17.3 312 |1037.64| +1625.0| 2.123| 3.082| 5.8| 19.6
322 |102758 | — 2 2.7| 1.254| 2.199| 10.9| 17.5 322 |1030.93|+1659.6| 2.181| 3.080| 9.1| 19.9
41 |1021.97| — 1 36| 1.302| 2.196| 15.2| 17.7 4 1 |1025.82| 4+1719.3| 2.264| 3.096 | 12.0| 20.1




EPHEMERIDES

2 29.5 2 29.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
354511 2004 PH114 229.5191°83 2°1/27.7 18 434921 2006hng4 2295 226710 6°9/10.5 17
h m o ’ o m m o ’ o m
122 |1116.99 | +11 85| 2.005| 2.790| 14.4| 22.6 122 |11 7.49] —2127.7| 3.011| 3.613| 13.5| 21.8
2 1 [1112.00|+1146.7| 1.914| 2.780| 11.3| 223 2 1 |11 3.99| —2142.8| 2.893| 3.604| 12.1| 21.6
211 |11 458 | +1234.8| 1.846| 2.786 76| 221 211 |1058.87 | —2137.4| 2.794| 3.594| 10.5| 215
221 |1055.27 | +1327.4| 1.805| 2.783 3.7 21.9 221 |105252|—21 9.8| 2.717| 3.584| 8.7 | 21.3
3 2 |1044.93|+1417.8| 1.793| 2.779 26| 21.8 3 2 |1045.47| —2019.8| 2.665| 3.573| 7.4| 21.2
312 |1034.70 | +1459.7 | 1.812| 2.774| 6.3| 220 312 |1038.39| —19 95| 2.640| 3.562| 7.0| 21.2
322 [1025.61 | +1528.4| 1.858| 2.769 | 10.2| 22.2 322 |1031.94| —17435| 2.644| 3550 | 7.7| 21.2
4 1 101852 | +1541.5| 1.928| 2.762| 13.7| 22.4 4 1 |1026.71| —16 79| 2.675| 3539| 94| 21.3
110259 2001 SNag3 229.5 199754 0°8/ 1.3 16 151084 2001 VGg; 2295 57799 5°4/24.318
122 |1111.36]+ 2152 2.321| 3.079| 135| 22.0 122 |111051| +1726.3| 1.687| 2507 | 15.2| 19.6
2 1 |11 7.28 |+ 2423 | 2.220| 3.075| 10.8| 21.7 2 1 |11 7.33|-+1855.0| 1.623| 2516 | 11.8| 19.4
211 |11 1.22 |+ 323.8| 2.143| 3.071 75| 215 211 |11 157|-+2030.7| 1.581| 2525| 8.2| 19.2
221 |1053.64 |+ 417.0| 2.092| 3.066 3.8| 21.3 221 |1053.88|+22 3.6| 1.566| 2535| 5.7| 19.0
3 2 |104522 |+ 517.5| 2.071| 3.061 0.8| 21.0 3 2 |1045.24 | +2323.7| 1578 | 2.544| 6.3| 19.1
312 |1036.83 |+ 619.5| 2.080| 3.055 43| 21.3 312 |1036.87 | +2422.7| 1.616| 2554 | 93| 19.3
322 102930 |+ 717.4| 2.118| 3.049 80| 215 322 |1029.86 | +2456.8| 1.680| 2.564| 12.7| 195
4 1 |102333 |+ 8 6.4| 2.182| 3.041| 11.4| 21.7 4 1 |1025.02|+25 56| 1.764| 2573 | 158| 19.7
291746 2006 KZ; 229.5 313%02 5°1/25.2 17 131605 2001 XH1g 2295 33735 8°6/23.6 18
122 |1111.57|+1833.8| 1.758| 2.575| 14.8| 20.2 122 |1116.06 | +2339.9| 1.271| 2.105| 18.4| 19.4
2 1 |11 837|+1921.6| 1.661| 2553 | 11.7| 19.9 2 1 [111257| +2457.4| 1.215| 2.111| 14.7| 19.2
211 |11 2.48|+2015.0| 1.587 | 2.530 83| 19.7 211 |11 555|+2615.1| 1.179| 2.118| 11.0| 19.0
221 |1054.41|+21 6.7| 1.538| 2.508 55| 19.5 221 |1055.85| +2720.3| 1.167| 2.126| 8.8| 18.9
3 2 |1045.07| +2148.2| 1.515| 2.487 58| 19.4 3 2 |1044.91|+28 09| 1.178| 2.134| 95| 18.9
312 |1035.70 | +22 12.1| 1.520 | 2.466 9.0| 19.6 312 |1034.51| +28 9.7 | 1.214| 2.142| 12.6| 19.1
322 (102752 | +22143| 1549 | 2.445| 129| 197 322 [1026.17 | +2746.0| 1.271| 2.151| 16.2| 19.4
4 1 |1021.55|+2154.2| 1599 | 2.425| 16.4| 19.9 4 1 |1020.89| +26539| 1.347| 2.161| 19.6| 19.6
456780 2007 TTig0 2295 15721 2°1/27.418 44918 1999 V3 2 29.5 285%47 3°7/26.6 18
122 |1115.21]+1052.3| 2.107| 2.891| 13.8| 22.2 122 |1112.76 | +1345.2| 1.633| 2.445| 16.0| 17.9
2 1 [1110.39| +1141.7| 2.025| 2.900| 10.7| 22.0 2 1 |11 9.45| +1432.3| 1.539| 2.429| 12.6| 17.6
211 |11 3.34| +1240.8| 1.968| 2.908 71| 218 211 |11 3.31|-+1530.2| 1.467| 2.413| 85| 17.3
221 |1054.62| +1344.0| 1.937| 2.916 35| 21.6 221 |1054.85|+1631.9| 1.419| 2397 | 47| 17.1
3 2 |1045.07| +14 44.7| 1.937| 2.922 26| 215 3 2 |1045.05|+1728.8| 1.399| 2.381 43| 17.0
312 |1035.70 | +1536.3 | 1.967 | 2.928 6.0| 21.8 312 [1035.23| +1812.1| 1.406| 2.365| 8.2| 17.2
322 |1027.44| +16 145 2.024 | 2.933 96| 22.0 322 [1026.68| +1836.4| 1.438| 2.348| 12.6| 17.4
4 1 |1021.04|+1636.9| 2.107| 2.937| 12.8| 222 4 1 |1020.46| +1839.2| 1.491| 2.332| 16.6| 17.6
326982 2004 OV14 229.5 245247 6°2/22.6 17 435340 2007 VO106 2 29.5 35653 11°5/16.7 18
122 |1112.42] 422241 2.095| 2.904| 13.0| 20.8 122 |1117.18| +4028.3| 1.988| 2.781| 14.3| 20.6
2 1 |11 859 | +2351.6| 2.008| 2.802| 10.4| 20.6 2 1 |1112.70| +41588| 1.938| 2.779| 12.7| 205
211 |11 2.37| +25225| 1.946| 2.879 78| 20.4 211 |11 526 | +43157| 1.900| 2.778| 11.7| 20.4
221 |1054.27 | +26 48.2| 1.911| 2.866 6.3| 20.3 221 |1055.61| +44 9.1 | 1.904| 2.777| 11.6| 20.4
3 2 |1045.12| +2759.9| 1.904| 2.852 71| 203 3 2 |1044.96 | +4431.0| 1.922| 2.776 | 125| 205
312 |1036.00 | +2850.6 | 1.925| 2.839 96| 20.4 312 |1034.75| +4418.3| 1.963| 2.776 | 14.0| 20.6
322 [1027.93| +2916.7| 1.971| 2.824| 125| 20.6 322 |1026.25| +4332.6| 2.023| 2.776 | 15.8| 20.7
4 1 |1021.80|+2918.2| 2.038| 2.810| 15.3| 20.7 4 1 |1020.33| +42189| 2.101| 2.777| 175| 20.8
899 Jokaste 2295 128%2 571/ 6.6 18 116708 2004 CEj13 229.5 90°09 2°2/27.318
122 |1110.47| —1149.3| 2.614| 3.292| 14.0| 15.6 122 |1111.33] +1217.7| 2.231| 3.024| 12.9] 20.5
2 1 |11 6.30| —12 6.3| 2.523| 3.305| 11.9| 155 2 1 |11 7.19|+1257.4| 2.158| 3.037| 9.9| 203
211 |11 0.39| —12 49| 2.452| 3.318 95| 153 211 |11 1.08| +1344.3| 2.108| 3.051 6.6 | 20.1
221 |1053.19| —1144.8| 2.406 | 3.330 71| 15.2 221 |1053.53| +1433.4| 2.086| 3.065 3.3| 20.0
3 2 (104534 —11 7.1| 2.387 | 3.342 54| 15.1 3 2 |1045.32| +1519.1| 2.094| 3.078 27| 19.9
312 |1037.59| —1015.3| 2.397 | 3.354| 5.4 | 15.1 312 |1037.33| +1556.0| 2.131| 3.001 57| 20.1
322 |1030.65| — 914.6| 2.436| 3.365 72| 15.2 322 |1030.37 | +1620.8| 2.195| 3.104| 9.0| 20.4
4 1 |1025.12| — 810.4| 2.502| 3.375 96| 15.4 4 1 |1025.07|+1631.7| 2.284| 3.117| 11.9| 20.6
358007 2006 DM, 229.5 230°17 073/29.7 17 55689 2237 T-» 2295 165%4 1°5/ 1.9 18
122 |1112.00] 4+ 3259| 1.812| 2589 | 16.0| 21.6 122 [1111.40| + 035.4| 2.049| 2.808]| 15.0| 19.6
2 1 |11 845|+ 4 05| 1.713| 25581 | 12.7| 21.4 2 1 |11 754+ 056.1| 1.958| 2.811| 12.0| 19.4
211 |11 2.40 |+ 453.4| 1.636| 2.571 88| 21.1 211 |11 151 |+ 133.7| 1.888| 2.814| 8.5| 19.2
221 |1054.34|+ 6 0.8| 1.584| 2.561 43| 208 221 |1053.83 |+ 2255| 1.845| 2.817| 45| 19.0
3 2 |1045.11|+ 716.6| 1.560| 2.551 07| 20.5 3 2 |1045.26 |+ 326.9| 1.830| 2.819 15| 1838
312 |1035.87 |+ 832.4| 1.565| 2.540 55| 20.8 312 |1036.79 | + 4 31.5| 1.844| 2.821 46| 19.0
322 |1027.71 |+ 9405 1597 | 2529| 10.1| 21.1 322 102934 |+ 5329| 1.887| 2.822| 85| 19.2
4 1 |1021.58|+1034.9| 1.654| 2517 | 14.2| 21.3 4 1 |102365|+ 6256| 1.955| 2.823| 12.1| 19.4
383347 2006 QF160 229.5 102°76 0°4/29.9 18 179284 2001 VU~ 2295 211°04 1° 7/ 2317
122 |11 9.13|+ 4 75| 2.473| 3.239| 125| 21.9 122 |1112.07] — 0 47| 2.470| 3.212| 13.2| 21.7
2 1 |11 530+ 430.3| 2.389| 3.250 99| 21.7 2 1 |11 7.76 | + 0 9.1 | 2.362| 3.204| 10.6| 215
211 [1059.72|+ 5 4.6| 2.329| 3.261 6.7| 215 211 |11 154|-+ 037.3| 2276| 3.196| 7.6| 21.3
221 |1052.88 |+ 547.5| 2296 | 3.272 33| 21.3 221 [1053.82 |+ 118.0| 2.218| 3.187| 4.2| 21.0
3 2 |1045.41 |+ 634.8| 2.202| 3.283 05| 21.1 3 2 |104527 |+ 2 8.1| 2.189| 3.177 1.7| 208
312 |[1038.09 |+ 721.6| 2.318| 3.293 40| 21.4 312 [1036.70 | + 3 26| 2.191| 3.166| 4.1| 21.0
322 |1031.61 |+ 8 3.7| 2.373| 3.303 73| 21.6 322 (102891 |+ 356.4| 2.222| 3.155| 7.6| 21.2
4 1 |102656 |+ 8375| 2.455| 3.313| 10.3| 21.8 4 1 |102260|+ 4447| 2280 3.143| 10.8| 21.4
454348 2014 LPo» 229.5 268715 072/29.7 17 426973 2013 YP125 2295 27794 1°4/28.117
122 |1113.85|+ 4555]| 1.500| 2.293| 18.1| 22.2 122 |11 8.65| + 9346 2.221| 3.012| 13.0] 215
2 1 [111057|+ 5 95| 1.400| 2276 | 145| 21.9 2 1 |11 522|-+10 83| 2.136| 3.015| 10.1| 21.3
211 |11 426 |+ 541.7| 1.320| 2.260| 10.0| 21.6 211 |1059.83 | +1051.5| 2.076| 3.018| 6.7| 21.1
221 [1055.38| + 628.9| 1.264| 2.242 49| 213 221 |1053.00| +1139.8| 2.042| 3.021 31| 20.9
3 2 (104493 |+ 7249 1.234| 2.225 0.8| 20.9 3 2 |1045.43|+1228.0| 2.037| 3.025 1.8| 208
312 [1034.34| + 821.0| 1.231| 2.207 65| 21.3 312 |1038.00 | +1310.5| 2.061| 3.028| 5.2| 21.0
322 [1025.03|+ 9 9.3| 1.253| 2.189| 11.9| 215 322 [1031.50 | +1343.0| 2.112| 3.032| 8.7| 21.2
4 1 |101823 |+ 943.4| 1.298| 2.171| 16.7| 21.7 4 1 1102659 | +14 29| 2.180| 3.036| 11.8| 21.4




EPHEMERIDES

2 29.5
2020 ‘ 2000 ‘ 82000 ‘ A ‘ r 3 ‘ v 20 2 29.5
310011 2003 20 ‘ 2000 ‘ 820 ‘ A ‘
 SY6o ., 2295 164766 2°4/27.518 7992 — . g ‘ v
122 111868 | 413111 2 ’ - 71999, o 2205 244794 07
5 |111319 | 113373 .037| 2.822| 14.2| 21.0 122 h m o : : 0°4/29.2 18
24 |fpRisrs ) 1953 | 2827 114 glof 122 11113021+ 8 53| 2489 3.260 ‘ "
e e dh B BB S B3| 183
44.99 | 415154 | 1. : 41308 24 | 1dsads | T 8a3h| 330 3233 ' '
312 |10 34.59 | +15 36. 856 | 2.840| 29| 203 3 05406| + 8424 | 2251 3.22 661 189
313 |103a.59 ) 15 36.1) 1.882) 2.843) 03 20. 2 104530+ 9 29| 222 220 3Ll 188
: 11 1882 _ 2l 315 |05l L 8| 3218 08| 1
471 [101828]41537.9 2.845 | 10.0| 20.8 26 | 4 921.3| 2.235 84
: 9| 2.016| 2.847 : 322 | 102864 | + 3.207| 44| 187
498623 2008 RP1; : 133| 210 41 9342 2271| 319 )
7 2205 15321 1° 1022231+ 939.2] 2 ' 21 153
122 |1112.82]+ 22 21 175/ 1.917 161993 198 334] 31841 1101 19.0
122 | 1112821+ 2288 21701 2930 132 2181 1 1 EGas 2205 316%31 273/ 2 '
: : : . _ N . °3/ 2.1 18
2 1 11850 | 1 2103 2078 | 2.033) 114| 2le| 2 22 111197+ 1201 14447 2.2 4
221 |1054.00 |+ 2 42'6 2.008 | 2.935 80| 21.4 2 1 |11 904+ 1 97| 1.355 2'231 1891 198
: . _ - : T 224 | 154
3 2 |1045.25 |+ 310 9| 1.965| 2937 | 43| 21.2 2 %l 1erda 11891 1.285| 2.2 e
_ : : _ T 218| 11.0
372 104525 + 3108 | 1050| 2050 | 15| 21 3 1 |1054.84) 1 1463) 1238 2.21 1%
322 [102875 |+ 4 99| 1964 | 2.941| 44| 21 2 |1045.14 1 + 227.6| 1.21 2111 6.01 19.0
: 7.8 | 2.007 : 2| 312 |103547 |+ 6| 22051 23
271 1102270 | 4 4304 2942 81| 214 AT| + 31551 1.220 18.7
) 2l 5076 | 2044 . 322 |1027.18 | + 2199 | 6.0| 189
7864 : 15[ 2 4,291 12 '
% 1n gAgé + 9329 2295 21747 1°8/28.018 N 632017 20%)% 25{/38 Faaoz] 136 236 1sv] 10k
122 |11 8961 ¥ 2329 10431 2.05%| 180 1831 1 3 2295 189°78 1°3/2¢ '
211 |11 021 |+10 56'6 10431 222% 1 1891 189 122 |111203) 7+ 3330) 2.673 '3.447 | /28118
221 |1053.24| 4115 6| 1.527| 2473| 82| 185| 2 1 |11 7521 +1011.5| 2.577 3'417 2l 203
221 |105324| 111500\ 1.504| 2484\ 38| 182 2 11|11 15| {10573 | 2808 | 3443| 60| 201
3.2 |104540| 112445 ) 1508| 2496 23| 81| 3 21 | 105367 | (11475 | 2463 | 3441| o8| 199
312 |103783| 113298 | 1.540| 2500\ 64| 184 3 > 104557 | 112578 | 24ss| 34ss| Te| 108
: : _ _ _ BB T 450 | 3438| 16| 1
271 102732 | +14 17 g 1.597 | 2523 | 10.5| 18.7 14| 13 22.8 | 2.469 28
; 31 1.676| 2537 : 322 [1029.69 | +1 : 3.434| 47| 200
462095 2007 HDgg . 141] 189 4 1 359.1| 2516 | 3.429 :
5905 307°04  7° 10 23.63 | +14 242 | 2 : 781 202
122 | 111248 +234 .04 71/22.916 71339 200 290 o2t L 10061 204
3% |11'88% | 153 %62 1.814| 2.633| 14.4| 209]| 1 0 ARs 220.5 164°02 0°1/2¢ :
20 |11 8ob| e cRd| 1i3s| 2823 113 50, 22 | 111081 |+ 3484| 1.729| 11/29.6 18
: 58| 1.679 7| 2.1 |11 753|+ 729 | 2513| 16.4
521 | 105454 | 427 2 2.613 8.7 205 5 .53 426.4| 1.643| 2.51 18.6
3 2 |1045.17 | +28 14'4 1.649 | 2604| 7.1| 20 11 |11 1.76 |+ 5227 | 15 2151 13.01 183
- 58| 1645 : 4| 221 |1054.06| + 2781 2516 8.3
312 |1035.94 | 4284 2594 | 79| 204 3 -6 6328 | 1.538| 2 181
355 |103805 | D28 aaa | 193] 3255 13% 20. 5 | 104530 | T 9388| 1357| 3317| 07| 1rs
: 2| 1.714 : -5 312 | 1036 4 527 | 2517| 0.7
4 1 |1022.31] 42819 2577 | 13.6| 207 68 9 51| 1.543 7.2
. 5| 1.780 | 256 . 322 [1029.23 | + : 2518 | 5.6| 17
11001 568 | 16.5| 2 10 11.2| 1. .9
J 23 20%1 1521\132 Coise 2 229.5 103°04 0%/ 1.2118 o2 2137412 202(132 %(336\)86 2 1_2?1 %:g%g 161 %gi
21 |11 814 |+ 252, 136 | 2.897| 14.4| 209]| 1 224 220.5 174°83  6°5/21 ’
2.1 111814+ 2829/ 2064 2021 114 20, 22 |1116.68| 427436 2506 R
521 |105384 |+ 24 2.945 7.8 205 5 .40 28596 | 2.435| 3.30 21.5
221 |10°383 1 ¢ 58.7 1.093 | 29068| 38| 20. 11 |11 398 | +3012.8| 2.39 304 | 94| 214
- 7.6 | 2.000 : 3] 221 | 105497 + 399| 33001 I3
312 103705 | 4+ 7 2.991 0.7 201 3 97 31159 | 2.373| 3.3 21.2
312 |10370s| 4 7757 2038 | 30i3| 44 201 372 | 104517\ 135 22 53| 3308| 83| 33
: . : : 12 | 103556 | + 3841 3309 72| 2
322 102985 |+ 8 B9 2104 3034 81| 207 56 | +3227.3| 2.423 1.2
: 5| 5706 | 3088 . 322 |1027.04 | + : 3310 91| 213
46641 . 11.3 50 32 30.1 2.4 .
6 222 201113 152v3?1 7 o6a 2 229.5 164°78 0°5/29.1 16 o2 26;3514 20%)(31 %)’;30 +3211.8 2.5% gﬁgcl)g i%% %i%
577 |11 862 |+ 743 149| 2.927| 13.8| 22.1 1 78 2205 22120  0°3/2¢ :
511 |11 538 | & & 10.2 2.060 | 2.930| 10.8| 219 2 22 | 1110.85 |+ 526.0| 2.421| 3.190 | (29318
231 |iosaid| T 8427 1.994 | 2932| 7.3| 217]| 2 2 |11198 | 2200 2421 31901 1271 218
221 | 1053181+ 8451 13%5| 2932 | 33 247 211 1l 099 6494 2235 | 31 0| 1007 216
33 |10 | razlo) 1od) 23351 02 515 21 | 105361 |+ 7463 | 218 170 68| 214
: 5.7 | 1.965 : 3 2 |1045.40 |+ 181| 3.159 | 3.2
322 102878 | +10 22 2037 | 49| 215| 3 40| + 84751 2.158 223
) ) : . 12 | 103717 | + . 3.148 0.7 2
322 |102878| r10222) 2.012| 2938 87| 21 17 947.1| 2164 o3
- 5| 2.085| 2939 81 322 1102973 | + ' 3137 45| 212
20202 1997 ECas : 120 220 4°1 : 1040.1| 2200 | 3.124 '
2295 188°57 o 10 23.79 | +1122.4| 2 i 8.2 21.4
122 |111151]+1344 °57 3°0/26.618 R| 4400 B 2621 3.1111 11.4] 21.5
122 [111151| +13448| 2045 2846 136/ 190| 1 R 2205 126%99  0°6/2¢ '
2 1 |11 768 | 114333 1.962| 2840 | 10.6 1901 122 |1l1628)+ 7101 1775 2558 | /29.1,18
: : : _ _ + : 558 | 16.1
211 |11 164 | 115207) 1902| 2845 71| 1se| 2 1 1111158\ + 7308 1.698| 2 179
221 |108391| 116280 1808| 2845 | 38 lge) 211 |11 336+ 8 &2 1028 | 22L9| '3f 111
. : : . . i . .581 8.5
302 [104530| 417214 1864 2844 | 36| 184| 3 21 |105522 |+ 8464 | 1.613| 2 2 17
_ : . T - 592 | 39
312 |103683| 118 36| 1833 2844 67| 86| 3 2 |104313 1 1 8308 1ol 1| i
. ) ) . 12 10 35.3 i . 2.602 1.1 1
322 |102343| 118306 1839) 28431 1021 18 31| +1011.1 | 1.639 7
. 5| 2013| 2842 8| 322 |1026.82 |+ : 2611 | 57| 17.4
401012 2011 RY13 : 134] 190| 271 : 104191 1.694| 2621 :
2205 208°04 1° 102050 [ +11 0.01 1 ' 1391 1%
122 |111451|+ 14 : 172/ 1.5 17 5 7731 2629 | 137
_ 761 1802 6025 1998 VW ° 71179
21 (111029 |+ 2 2655 | 159| 230 1 30 229.5 140°82 074
211 |11 3604+ 2 42'6 1.792 | 2649 | 12.8| 227 > 22 [1115.94 |+ 6 4.4| 1.678| 2462 | /29.2 18
211 (11 360| T 2431 1714 | 2043| 90 27( 271 |111183) + 6301 1678 | 2462 16.8)| 19.8
3% |102s11 | L3352 195 50%| 12 2. 11|11 4| L 7iv0| 1841 | ave| ‘85| 193
: 5.4 | 1.638 : 2] 221 1055 + 541 | 2.479| 9.0
312 | 103529 | 4 539 2628 | 12| 219 3 30|+ 8 24| 1508| 24 153
312 1195882 | 12394 1ea3| 23 Bl 290 3.3 |55 830 1.508| 22871 421 122
. : : . 12 | 1035.16 | + : 2494 10| 1
322 102656 | 1 639.2| lere| 2610 9.6/ 224 16 | 4+ 9493 | 1.528 88
: 0l 1734 25600 : 322 1102658 | +1 ' 25011 59| 192
313591 2003 MB7 : 135 227] 41 031.0| 1.578| 2.507 :
5205 17543  2° 102027 | +10586 | 1 : 1041 195
122 | 111626 | — 2 33 43 275/ 3217 | 292541 20 6531 25131 1431 19.7
271 |111078| — 23 6| 2661 3.377| 129| 218 1 06 TCas 2205 127%2 1°3/2¢ '
2 1 |111078| — 2360 2558 ) 3.382| 10.6 28 122 |1 2B 11092 208 '3.442 | (28017
2a o ered| = 3280 240 338 1T 20 3.1 155332 139373 25 442 114 21.9
: : : _ 4|33 T 577 | 3.450| 838
3 2 |104519|— 12 6| 2:427| 3387| 47| 213| 2 85| +1117.8| 2517 | 3.4 21.7
312 [103574| — 0 22| 2406 3380 26 21 21 105298 | +12 21| 2.4 4571 581 21.6
: 52| 2416 : 1l 3 2 |104553 | 4 4801 34051 27
322 |1027.11 | — 3389 4l 33| 112450 513
322 |18 |7 3455 238 | 3388 13 2121 312 11038201 1324.0 2480 3478 18| 213
81 59361 33ee| 160! siel 2 2% %8 ’5’%.67 +1353.8| 2572 3'452 ?-g 215
851 1131381 3268 34881 1081 3t




EPHEMERIDES

2 29.5 2 29.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
236048 2005 JV> 229.5264°59 1°1/28.4 17 450531 2006 BW111 2296 53754 07°4/29.318
h m o ’ o m m o ’ o m
122 |11 954 |+ 842.0| 2.298| 3.083| 12.8| 21.3 122 |111525|+ 6203| 1.230| 2.039| 20.4| 21.9
2 1 |11 595|-+ 912.8| 2.200| 3.075| 10.0| 21.1 2 1 |1111.63|+ 6349 | 1.173| 2.059| 159 | 21.7
211 |11 039 |+ 953.7| 2.127| 3.067| 6.7| 20.9 211 |11 477 |+ 7 74| 1.135| 2.079| 10.7| 21.4
221 |1053.33|+1040.9| 2.080| 3.059 31| 20.6 221 |1055.49 |+ 7521 | 1.120| 2.099| 5.0| 21.2
3 2 |1045.46 | +1129.2| 2.062| 3.051 15| 205 3 2 |1045.14 |+ 840.8| 1.130| 2.120 1.1] 21.0
312 |1037.62 | +1213.3| 2.074| 3.043| 5.0| 207 312 | 103534 |+ 9245| 1.165| 2.141| 6.8| 21.4
322 |1030.64 | +1248.6| 2.114| 3.035| 8.6| 20.9 322 |1027.44 |+ 956.4| 1.225| 2.163| 11.9| 21.7
4 1 |1025.23|+1312.0| 2.179| 3.027| 11.8| 21.1 4 1 |102237|4+1012.6| 1.307| 2.184| 16.3| 22.1
58293 1994 GQs 229.5 209°33 5°4/24.518 493508 2015 BHo3; 2 29.6 251°07 2°3/27.5 17
122 |1117.17| +2234.2| 2.201| 2999 | 12.9| 19.7 122 |1112.43| +12 3.7| 2.049| 2.844| 13.8| 22.0
2 1 |1112.03|+2321.3| 2.118| 2.995| 10.2| 195 2 1 |11 8.47|-+1237.8| 1.956| 2.836| 10.8| 21.8
211 |11 454|424 8.8| 2.058| 2.991 75| 193 211 |11 225|-+1320.7| 1.886| 2.829| 7.2| 21.6
221 | 105529 | +2449.7| 2.026| 2.986| 55| 19.2 221 |1054.27 | +14 7.2| 1.842| 2.821 36| 21.3
3 2 |1045.14 | +2517.5| 2.023| 2.981 59| 19.2 3 2 |104533|+1451.4| 1.828| 2.813| 27| 21.2
312 |1035.16 | +2527.3| 2.048| 2.975| 83| 19.3 312 |1036.45| +1527.0| 1.842| 2.805| 6.2| 21.4
322 |1026.35| +2517.4| 2.100| 2.969| 11.2| 195 322 |1028.61 | +1549.9| 1.883| 2.796 | 10.0| 21.7
4 1 [1019.49| +2448.6| 2.175| 2.963| 13.9| 19.6 4 1 |1022.60| +1557.8| 1.940| 2.788| 13.4| 21.9
64992 2002 ARss 229.5 209754 1°9/27.118 299279 2005 OY> 229.6 196799 7°5/11.8 18
122 |11 8.17|+1137.7| 2.840| 3.625| 10.6| 20.0 122 |111056| —2525.4| 3521 | 4.070| 12.4| 21.2
2 1 |11 4.48|+1226.4| 2.744| 3.620| 8.2| 19.9 2 1 |11 620| —2612.3| 3.408| 4.066| 11.3| 21.1
211 |1059.19 | +13222| 2.674| 3.615| 55| 19.7 211 |11 031| —2642.0| 3.313| 4.062| 10.1| 21.0
221 |1052.70 | +14 21.2| 2.632| 3.610 27| 195 221 |1053.25| —2652.3| 3.240| 4.057| 8.8| 20.9
3 2 |104558 | +1518.4| 2.621| 3.605 23| 19.4 3 2 | 104551 | —2642.0| 3.192| 4.052| 7.9| 20.8
312 |1038.50|+16 9.2| 2.640| 3599 | 4.9| 19.6 312 |1037.73| —2612.1| 3.170| 4.046| 7.5| 20.8
322 |1032.12|+1650.0| 2.688| 3.593| 7.7| 19.8 322 |1030.50 | —2525.1| 3.174| 4.040| 7.9| 20.8
4 1 1102697 | +1718.4| 2.762| 3.586| 10.3| 19.9 4 1 |1024.38| —24254| 3.204| 4.033| 89| 20.9
78028 2002 JH73 229.5 240°33 1°1/28.6 18 177074 2003 FD3q 220.6 145°3 1°1/ 1.9 18
122 |111152| 4+ 629.4| 1.890| 2.676| 15.1| 20.4 122 |11 692 |+ 044.8| 2520 3.276| 12.6| 20.4
2 1 |11 803 |-+ 7184| 1.790| 2.664 | 11.9| 20.1 2 1 |11 367 |-+ 1133| 2425| 3.277| 10.1| 20.3
211 |11 2.13 |4+ 823.5| 1.712| 2.652| 8.0| 19.9 211 |1058.73 |+ 156.0| 2.353| 3.278| 7.1| 20.1
221 | 105428 |+ 940.1| 1.660| 2.639 37| 19.6 221 |105252 |+ 2504 | 2.307| 3.280| 3.7| 19.8
3 2 |1045.30|+11 0.9 1.637| 2.626 16| 19.4 3 2 |1045.64 |+ 352.3| 2.291| 3.281 11| 196
312 |1036.27 | +1217.5| 1.643| 2.612| 6.0| 19.6 312 |1038.83 |+ 456.6| 2.305| 3.282| 3.8| 19.8
322 |1028.27 | +1322.8| 1.676| 2.598| 10.3| 19.9 322 |1032.78 |+ 5581 | 2.348| 3.283| 7.1| 20.1
4 1 |1022.21|+14116| 1.733| 2.584| 142| 20.1 4 1 [1028.08| + 652.1| 2.417| 3.284| 10.1| 203
81644 2000 HYgo 229.5 192798 278/25.7 18 271855 2004 TJ265 229.6 102792 1°3/28.4 18
122 |11 954|4+1518.6| 2.921| 3.710| 10.2| 20.1 122 111236 |+ 915.1| 2.047| 2.835| 14.1| 20.9
2 1 |11 550|+1617.5| 2.830| 3.708| 7.9| 20.0 2 1 |11 824|-+ 9445| 1.968| 2.844| 10.9| 20.7
211 |1059.86 | +1721.5| 2.765| 3.705| 5.4| 19.8 211 |11 1.95|-+1023.9| 1.912| 2.853| 7.3| 205
221 |1053.02 | +1825.9| 2.729| 3.702 32| 19.6 221 |1054.07|+11 89| 1.883| 2.862| 3.4| 203
3 2 |104554 | +19255| 2.724| 3.698 33| 19.6 3 2 |1045.39 | +1153.7| 1.883| 2.871 1.7] 202
312 |1038.12| +2015.8| 2.749| 3.694| 55| 19.8 312 |1036.91 | +12326| 1.911| 2.880| 5.4| 20.4
322 |1031.41|+2053.4| 2.803| 3.680| 8.1| 19.9 322 102953 | +13 1.2| 1.968| 2.889| 9.2| 20.7
4 1 |1025.95|+2116.9| 2.882| 3.684| 10.5| 20.1 4 1 |1023.96| +1317.0| 2.040| 2.897 | 12.4| 20.9
193986 2001 RCi34 2295 14°24 0°5/29.218 64034 2001 SD176 220.6 238%25 1°2/28.218
122 |11 636 |+ 3 6.6| 1.195| 2.013| 204 | 19.1 122 |11 852 |+ 8355| 2430 3.214| 12.2| 195
21 |11 502 |+ 4 42| 1.124| 2.015| 16.1| 18.8 2 1 |11 5.04|+917.0| 2.334| 3.209| 95| 19.3
211 |11 058 |+ 529.3| 1.071| 2.017| 10.9| 18.6 211 |1059.73 | +10 8.8| 2.263| 3.203| 6.4| 19.1
221 |1053.66 |4 715.1| 1.041| 2.021 51| 182 221 |1053.03|+11 6.8| 2.218| 3.197| 29| 18.9
3 2 |1045.42 |+ 910.0| 1.035| 2.025 1.3| 18.0 3 2 | 104558 | +12 57| 2.203| 3.192 16| 187
312 |1037.39|+1059.8| 1.054| 2.030| 7.2| 18.4 312 |1038.17 | +13 0.0| 2.218| 3.186| 4.9| 19.0
322 |1030.97 | +1232.1| 1.097 | 2.036| 12.8| 18.7 322 |1031.56 | +1345.0| 2.262| 3.179| 83| 19.2
4 1 [1027.23|+1339.3| 1.161| 2.043| 17.6| 19.0 4 1 |1026.41| +1417.7| 2330 3.173| 11.3| 19.3
225995 2002 DS 2295 106°42 1°0/ 1.4 17 214548 2006 PL7 229.6 198735 0°5/29.1 17
122 |1112.13| 4 3276 1.952| 2.724| 152| 21.1 122 |1114.06| + 632.9| 2.144| 2917 | 14.0| 21.8
2 1 |11 823 |4+ 3329 1.864| 2.727| 12.1| 20.9 2 1 |11 961 |-+ 7 2.1| 2.047| 2.914| 11.0| 21.6
211 |11 2.06 |+ 3523 | 1.798| 2.730| 8.4 | 20.6 211 |11 296 |+ 743.7| 1.974| 2910| 75| 21.3
221 |1054.16 | + 4232| 1.757| 2.732| 43| 204 221 |1054.60 | + 833.9| 1.927| 2.905| 35| 21.1
3 2 |104535|+ 5 13| 1.745| 2.735 1.0| 20.1 3 2 |1045.31 |+ 927.4| 1.910| 2.900 1.0| 209
312 |1036.66 |+ 540.9| 1.761| 2.738| 4.8| 20.4 312 |1036.06 | +1017.9| 1.923| 2.804| 5.1 | 21.2
322 [1029.06 |+ 616.7| 1.805| 2.740| 8.9| 20.7 322 |1027.79| +11 0.4 | 1.964| 2.888| 9.0| 21.4
4 1 |1023.33|+ 644.4| 1.874| 2.743| 125| 20.9 4 1 |1021.29|4+1131.1| 2.031| 2.880| 12.5| 21.6
215195 2000 SAx 229.6 268753 5°9/ 7.317 431281 2006 UY170 2 29.6 229792 971/16.3 18
122 |11 9.41| —1459.9| 2.298| 2967 | 159| 20.8 122 |1119.40| +4148.7| 2.833| 3599 | 11.1| 21.1
2 1 |11 6.15| —1441.9| 2.164| 2.940| 13.8| 20.6 2 1 |1113.67| +43 46| 2.769| 3580 | 9.9| 21.0
211 |11 078 | —1357.2| 2.050 | 2.911| 11.3| 20.4 211 |11 560 | +44 98| 2.728| 3.578| 92| 21.0
221 |1053.65|—1243.9| 1.959| 2.882| 85| 20.1 221 |1055.79 | +4457.0| 2.713| 3567 | 9.2| 20.9
3 2 |104541|—11 26| 1.894| 2.852| 6.3| 19.9 3 2 |1045.12| +4520.4| 2.724| 3556 | 9.9| 21.0
312 |1036.97| — 858.4| 1.860| 2.822| 6.2| 19.9 312 |1034.67 | +4517.1| 2.758 | 3.545| 11.2| 21.0
322 [1029.23| — 639.8| 1.855| 2.791 8.6| 20.0 322 |1025.45| +44 47.7| 2.815| 3.533| 126 | 21.1
41 |1023.06| — 417.2| 1.878| 2.759| 11.9| 20.1 4 1 |1018.20| +4355.1| 2.801| 3521 | 14.0| 21.2
9235 Shimanamikaido 229.6 269737 2°6/27.3 17 273544 2007 BFx 2296175716 175/ 1.8 17
122 |1112.10| +1057.2| 1.756| 2.558 | 15.5| 20.0 122 |[1113.16| + 218.7| 1.977| 2.742| 153| 20.8
2 1 |11 8.74|+1145.9| 1.657| 2542 | 12.1| 19.8 2 1 |11 904 |+ 217.6| 1.885| 2.743| 12.2| 20.6
211 |11 2.77 | +1247.7| 1581 | 2525| 8.2| 195 211 |11 264 |+ 231.0| 1.815| 2.744| 86| 204
221 |1054.64 | +1356.7| 1.530| 2509 | 4.0| 19.2 221 |1054.46 | + 256.8| 1.771| 2.744| 46| 20.1
3 2 |1045.25|+15 4.8| 1.507 | 2.492 32| 19.1 3 2 |1045.34 |+ 331.2| 1.755| 2.744| 15| 199
312 |1035.80 | +16 3.5| 1.511| 2.475| 7.2| 19.3 312 |1036.30 |+ 4 8.8 | 1.768| 2.744| 47| 20.1
322 |1027.47 | +1646.2| 1542 | 2.457| 11.6| 195 322 | 102834 |+ 4443| 1.808| 2.744| 88| 204
4 1 |1021.27|+17 94| 1596 | 2.440| 156| 19.7 4 1 |1022.25| 4 513.1| 1.874| 2.744| 12.4| 20.6




EPHEMERIDES

2 29.6 2 29.6
2020 ‘ 2000 ‘ 62000 ‘ A ‘ r B ‘ |4 2020 ‘ 2000 ‘ 62000 ‘ A ‘ r ‘ B ‘ |4
39876 1998 DB3s 229.6 355747 174/ 1.518 41957 2000 XD 229.6 298704 6°2/25.0 18

h m o ’ o m m o ’ o m
122 |11 9.02 |+ 213.4| 1.330| 2.131| 19 18.5 122 |1114.75| +1916.4| 1.495| 2.317| 16.7| 185
21 |11 6.89 |-+ 2223 | 1.249| 2.128| 15. 18.3 2 1 |1111.41|-+2012.9| 1.406| 2.300| 13.2| 18.2
211 |11 177 |+ 253.1| 1.187| 2.126| 11 18.0 211 |11 490|-+2115.8| 1.340| 2.283| 9.5| 18.0
221 |1054.24 |+ 343.0| 1.148| 2.125| 5 17.7 221 |1055.77 | +2215.8| 1.297 | 2.266| 6.5 | 17.7
3 2 |104538 |+ 4455 | 1.133| 2124 | 1 17.4 3 2 |1045.13|+23 21| 1.280| 2.250| 6.9| 17.7
312 |1036.63 |+ 551.2| 1.144| 2.124| 6 17.7 312 | 103451 | +2326.0| 1.289| 2.233| 10.4| 17.9
322 |102938 |+ 650.6| 1.180| 2.124| 11 18.0 322 |1025.40 | +2323.4| 1.321| 2.217| 146| 18.1
4 1 11024671+ 73661 1.237| 21261 16 18.3 4 1 |1018.95| +22545| 1.374| 2.202| 185| 183

411288 2010 TH13 229.6 60°40 2° 918 268036 2004 PSes 2 29.6 262782 5°3/ 4.9 17

©
~

OOLRNUTNUT N TOOWRHOON H POOWRLINWN CWROLINNO N NPONN®L N VOIVRNONGD
o
=
)

122 |1111.87| — 130.7| 1.593| 2.362| 18 21.2 122 | 111246 | — 7 28.3| 2.077| 2.794| 16.1] 20.5
2 1 |11 8.44| — 1342 | 1519| 2.374| 14 21.0 2 1 |11 864|— 8 44| 1.966| 2.780| 13.6| 20.3
211 |11 2.40| — 116.8| 1.464| 2.387| 10 20.8 211 |11 251 |— 8223| 1.875| 2.765| 10.7| 20.0
221 |1054.38| — 040.2| 1.433| 2.401 6. 20.6 221 |105450| — 820.7| 1.807| 2.750| 7.6| 19.8
3 2 (104537 + 011.0| 1.428| 2.414 3 20.4 3 2 |104536| — 759.9| 1.766| 2.735| 55| 19.7
312 |1036.61 |+ 1 9.7| 1.450| 2.428 5 20.6 312 |1036.07| — 722.9| 1.754| 2.719| 6.1| 19.7
322 (102922 |+ 2 8.0| 1.498| 2.441 9 20.8 322 |1027.67| — 6353| 1.768| 2.703| 9.0| 19.8
4 1 |1024.04|+ 259.1| 1.571| 2.455| 13 21.1 4 1 |1021.04| — 543.6| 1.808| 2.688| 12.4| 20.0

302502 2002 GQ12s 2296 3°04 2%/ 2.418 449109 2012 WR13 229.6 53°29 1°1/ 1.418
122 |11 942|+ 0 47| 1.321| 2.115| 20 20.4 122 |1111.80| + 159.2| 1.317| 2.114| 19.9| 21.8
21 |11 720 — 0 0.4 1.242| 2.114| 16 20.2 2 1 |11 9.04|+ 219.8| 1.241| 2.118| 15.9| 21.6
211 |11 1.98|+ 017.6| 1.181| 2.114| 11 19.9 211 |11 320+ 3 3.7| 1.184| 2.122| 11.1| 213
221 |1054.34|+ 057.0| 1.141| 2.114| 6 19.6 221 [1054.91 |+ 4 72| 1.150| 2.127| 5.6| 21.0
3 2 (104537 |+ 1527 | 1.127| 2.115 2 19.4 3 2 [104530| + 5226 | 1.141| 2.131 12| 207
312 |1036.53 |+ 256.0| 1.137| 2.117 6 19.6 312 |1035.90 |+ 639.5| 1.157| 2.136| 6.3| 21.1
322 [1029.20 | + 357.2| 1.172| 2.120| 11 19.9 322 [1028.08 |+ 747.9| 1.199| 2.141| 11.7| 21.4
4 1 |1024.44 |+ 448.3] 1.229| 2.123| 15 20.1 4 1 1102291 |+ 8405| 1.262| 2.145| 16.3| 21.6

186086 2001 SWosg 229.6 130°08 273/ 320911 2008 GTgs 2 29.6 259776 0°8/28.9 17
122 |1110.85| — 044.1| 1.844| 2.606| 16 21.1 122 | 111122 ]+ 649.1| 1.959| 2.745| 14.7| 21.7
2 1 |11 7.42|— 0375 1.754| 2.607| 13 20.9 2 1 |11 773|+ 7235| 1.857| 2.731| 11.6| 21.4
211 |11 1.63|— 012.2| 1.685| 2.609 9 20.6 211 |11 191 |+ 8121 | 1.777| 2.716| 7.9| 21.2
221 [1054.02|+ 029.9| 1.641| 2.610 5. 20.4 221 [1054.21| + 910.8| 1.722| 2.702 3.6 20.9
3 2 (104543 + 1245 1.624| 2.612 2. 20.2 3 2 |1045.42|+1013.5| 1.697 | 2.686 13| 207
312 |1036.93|+ 2252 | 1.635| 2.613 4. 20.4 312 |1036.58 | +1113.0| 1.700| 2.671 56| 20.9
322 |102953 |+ 324.9| 1.674| 2.614| 9 20.6 322 |1028.72| +12 32| 1.730| 2.656| 9.9| 21.2
4 1 |1024.07|+ 417.4] 1.737 | 2.616 | 12 20.8 4 1 |1022.72|+1239.4| 1.785| 2.640| 13.7| 21.4

226750 2004 RD»g 2296 67°22 1° 618 284657 2008 AM3; 229.6 157952 7°3/10.1 18

N
~

122 |1115.42 |+ 331.9| 1.814| 2.586| 16. 20.6 122 |1112.81] —2120.0| 3.154| 3.742| 13.2] 215
2 1 111073+ 325.1| 1.746| 2.608| 12 20.4 2 1 |11 8.03| —2215.4| 3.053| 3.749| 11.8| 21.4
211 |11 3.67 |+ 3323 1.700| 2.630 8. 20.3 211 |11 1.60| —2253.4| 2971 | 3.755| 10.3| 21.3
221 |1054.88 |+ 350.8| 1.678| 2.653 4. 20.0 221 |1053.90| —2311.8| 2.911| 3.761 8.8 | 21.2
3 2 |104532 |+ 416.4| 1.685| 2.675 1. 19.8 3 2 |1045.49|—23 95| 2.878| 3.766| 7.7| 21.1
312 |1036.10 | + 443.8| 1.721| 2.697 4. 20.1 312 |1037.07| —2247.7| 2.871| 3.771 74| 21.1
322 [1028.22|+ 5 82| 1.784| 2.720 8. 20.4 322 102931 | —22 9.4 | 2.892| 3.775| 8.0| 21.2
4 1 102240+ 525.5| 1.872| 2.742| 12. 20.7 4 1 1102281 | —2119.4| 2939| 3.779| 93| 21.2

354040 2001 SC3 229.6 108%8 2°6/27.7 15 178132 2006 Tl 229.6 115°31 0°1/29.6 18
122 |1120.47|+12286| 1.670| 2.463| 16. 21.7 122 |11 9.39| + 529.0| 2.606| 3.374| 11.9| 21.0
2 1 [1114.92|+13 04| 1.605| 2.484| 12 21.5 2 1 |11 547 |-+ 551.2| 2520| 3.383| 9.3| 20.9
211 |11 6.61 | +1340.8| 1.563| 2.504| 8 21.2 211 |1059.87 |+ 623.4| 2.458| 3.392| 6.3| 207
221 |1056.28 | +1423.3| 1546 | 2524 | 4 21.0 221 |1053.06 |+ 7 2.8| 2.424| 3.401 3.0 205
3 2 |1045.08|+15 0.7| 1.558| 2.543 3 21.0 3 2 |1045.64 |+ 7453| 2.420| 3.410| 05| 203
312 |1034.33|+1526.5| 1.598| 2.561 6. 21.3 312 |1038.35| -+ 826.5| 2.445| 3.419 3.9 20.6
322 |1025.19 | +1537.4| 1.665| 2.579| 11. 21.6 322 |1031.85|+ 9 26| 2500| 3.428| 7.1| 208
4 1 |1018.48 | +1532.4| 1.756| 2.595| 14. 21.8 4 1 |1026.72 |+ 930.4| 2581 | 3.436| 10.0| 21.0

396815 2004 QGoq 229.6 120°13 1078/13.4 18 497962 2007 AAog 2 29.6 307797 4°2/25.3 17
122 |1116.75] —26 56.9| 2.176| 2.746| 18.9| 20.9 122 |11 7.40| +1234.1| 1.672| 2.489| 15.4| 21.3
2 1 |1111.83|—2756.0| 2.097 | 2.769| 17.2| 20.8 2 1 |11 5.17|+14 65| 1.583| 2.477| 12.0| 21.1
211 |11 450| —2827.1| 2.033| 2.792| 15.2| 20.7 211 |11 0.39|-+1554.1| 1517 | 2.466| 81| 20.8
221 |1055.34| —2825.7| 1.988| 2.813| 13.2| 20.6 221 |1053.56 | +1748.2| 1.478| 2.454| 47| 206
3 2 |1045.23| —2749.9| 1.965| 2.834| 11.6| 205 3 2 | 104553 | +19037.6| 1.466| 2.443| 50| 20.6
312 |1035.30 | —26 42.2| 1.966| 2.853| 10.9| 205 312 |1037.50 | +21 11.4| 1.481| 2.432| 8.7| 20.8
322 |1026.56|—25 9.1 | 1.993| 2.872| 11.3| 20.6 322 [1030.62 | +2221.9| 1.522| 2.421| 12.8| 21.0
4 1 |1019.85| —2319.8| 2.044| 2.880| 126 | 20.7 4 1 1102586 +23 55| 1.584| 2.411| 165| 21.2

297464 2000 SP3x3 2296 173774 3°1/ 4.7 17 3351 Smith 229.6 135773 179/ 3.2 18
122 |11 6.64| — 657.3| 2.705| 3.418| 12.8| 21.7 122 |11 856| — 3 2.1| 2.946| 3.671| 11.6| 18.8
2 1 |11 337|— 638.0| 2.603| 3.419| 10.6| 215 2 1 |11 461|— 2345| 2.85 | 3.685| 9.4| 18.6
211 |105850|— 6 1.5| 2523 | 3.420 80| 21.3 211 |1059.20| — 153.0| 2.788| 3.698| 6.8| 185
221 [1052.43|— 5 8.7| 2.469| 3.421 53| 21.2 221 |1052.72| — 059.5| 2.748| 3.711 40| 183
3 2 (104572 — 4 25| 2.444| 3.421 33| 21.0 3 2 (104571 + 0 28| 2.739| 3.724 19| 182
312 [1039.06 | — 247.6 | 2.449| 3.422 40| 21.1 312 |1038.81 |+ 1 93| 2.760| 3.736 34| 183
322 [1033.10| — 129.4| 2.483| 3.422 6.6 21.2 322 |1032.60 |+ 2155 | 2.812| 3.747| 6.1| 185
4 1 |102839| — 013.6| 2.545| 3.422 93| 21.4 4 1 |102757 |+ 317.0| 2.801| 3.758| 87| 18.7

216501 2000 EPxg3 2296 217729 3°6/ 4.117 233510 2007 EK16s 2 29.6 293°74 072/29.8 18
122 |1112.80| — 511.0| 2.348| 3.068| 14.4| 21.3 122 |11 979| + 327.9| 1.378| 2.180| 18.9| 20.7
2 1 |11 853|— 5184 | 2.238| 3.058| 12.0| 21.1 2 1 |11 763| -+ 357.2| 1.284| 2.165| 15.2| 20.4
211 |11 221|— 5 89| 2.148| 3.049 9.0| 20.9 211 |11 243| -+ 4495| 1.208| 2.149| 10.5| 20.0
221 |1054.27| — 442.6| 2.085| 3.038 59| 20.7 221 |1054.67 |+ 6 13| 1.155| 2.134| 51| 19.7
3 2 (104540 — 4 1.4 2.049| 3.027 3.7| 205 3 2 |1045.34 |+ 7250 1.128| 2.119| 0.8| 19.3
312 |1036.47|— 3 9.6 | 2.044| 3.015 48| 20.6 312 |1035.90 | + 849.8| 1.127| 2.104| 6.7| 19.7
322 |1028.35|— 212.6| 2.067| 3.003 79| 207 322 |1027.80 | +10 4.8| 1.150| 2.080 | 12.3| 19.9
4 1 |1021.80| — 116.3| 2.1171 2.990| 11.1| 20.9 4 1 |102225|+11 22| 1.195| 2.074| 17.3| 20.2




EPHEMERIDES

2 29.6 2 29.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
146459 2001hRJ3g 2296 30°55 078/29.118 322119 201thT166 2296 60733 1°6/28.318
m o ’ o m o ’ o m
122 [1113.14| 4+ 825.8| 1.275| 2.091| 19.4 122 [111246| + 9 57| 1.632| 2.433| 165| 21.2
2 1 |11 991 |4 828.4| 1.217| 2.108| 15.2 2 1 |11 8.88| -+ 9405| 1.559| 2.443| 12.8| 21.0
211 |11 359 |4 845.1| 1.179| 2.125| 10.2 211 |11 270 | +1028.1| 1.509| 2.453| 8.6| 20.7
221 |1054.97 |4+ 910.8| 1.164| 2.144| 4.7 221 |1054.55| +1122.9| 1.483| 2.463| 4.0| 205
3 2 |1045.34|+ 9385 1.173| 2.164 1.3 3 2 |1045.44| +1217.3| 1.485| 2.474| 21| 20.4
312 |1036.22|+10 0.8| 1.209| 2.184| 6.6 312 |1036.60 | +13 3.9| 1.515| 2.484| 6.4| 207
322 |1028.89 | +1012.6 | 1.268| 2.206| 11.6 322 |1029.13 | +1337.0| 1.570| 2.495| 10.7| 20.9
4 1 |1024.22|+1010.9| 1.350| 2.228| 15.8 4 1 |1023.88| +1353.8| 1.648| 2506 | 145| 21.2
185880 2000 OQ41 229.6 251%41 272/ 2. 244119 2001 VHss 229.6 148%59 3°8/ 5.1 17
122 |11 835|— 320.9| 2.074| 2.821]| 15.2 122 |11 929] — 730.3| 2.723| 3.427| 12.9| 20.7
2 1 |11 535|— 2426| 1.965| 2.809| 12.4 2 1 |11 539|— 739.2| 2.626| 3.433| 10.8| 20.6
211 |11 022|— 142.4| 1.878| 2.796 9.1 211 |1059.86| — 732.4| 2550| 3.438| 8.3| 204
221 |1053.40| — 022.1| 1.816| 2.783 5.2 221 |1053.10| — 710.1| 2.500| 3.443| 58| 202
3 2 |104558 |+ 1135 1.783| 2.770 2.2 3 2 |1045.69| — 634.0| 2.478| 3.448| 4.0| 20.1
312 |1037.71 |+ 256.7| 1.779| 2.757 4.6 312 |1038.34| — 547.8| 2.486| 3.453| 4.4| 202
322 |1030.70 | + 438.9| 1.804| 2.743 8.6 322 |1031.72| — 455.8| 2523 | 3.458| 6.7| 20.3
4 1 |102537 |+ 612.4| 1.855| 2.729| 12.4 4 1 1102641 — 4 29| 2587| 3.462| 92| 205
423319 2005 EG31» 229.6 51°75 1%6/28. 317757 2003 SV 229.6 179715 0°6/29.0 18
122 |1113.72] A 2.018| 2.809 | 14.1 122 |111473| + 639.5| 2.141| 2.913| 14.0| 22.2
21 |11 9.37 |4 1.036 | 2.814| 11.0 2 1 |1110.11 |+ 712.6| 2.049| 2.915| 11.0| 22.0
211 |11 2.78 | 4 1.878 | 2.819 7.3 211 |11 329 |-+ 758.0| 1.980| 2916 | 7.4| 21.7
221 |1054.51 | 1.846 | 2.825 3.5 221 |1054.80 |+ 851.7| 1.938| 2.917 34| 215
3 2 |1045.42 | 1.842 | 2.830 2.0 3 2 |1045.41 |+ 948.1| 1.927| 2.917 1.0| 213
312 |10 36.52 | 1.868 | 2.835 5.6 312 [1036.10 | +1041.1| 1.945| 2.916| 5.1| 21.6
322 |1028.76 | 1.921 | 2.841 9.4 322 |1027.82| +11253| 1.992| 2.914| 9.0| 21.8
4 1 |1022.89] 1.998 | 2.847| 12.7 4 1 |1021.33|4+1157.3| 2.064| 2912 | 12.4| 22.0
316658 1993 TCas 2296 126%7 2°7/ 3. 429059 2009 DR12» 220.6 215%1 076/ 1.4 17
122 |111091| — 450.4| 2.213| 2.943| 14.9 122 |11 720| + 2 90| 2613| 3.372| 12.1| 21.8
2 1 |11 6.95|— 4185| 2.128| 2.958| 12.1 2 1 |11 3.88|+ 2434| 2513| 3.369| 9.6| 21.6
211 |11 1.03| — 326.8| 2.064| 2.973 8.9 211 |1058.91 |+ 331.1| 2.436| 3.365| 6.7| 21.4
221 |1053.66| — 217.4| 2.026| 2.988 5.4 221 |1052.67 |+ 429.3| 2.387| 3.362 34| 21.2
3 2 |104556|— 054.9| 2.017| 3.002 2.7 3 2 |1045.76 | + 5339 | 2.368| 3.358| 0.7| 20.9
312 |1037.62|+ 034.1| 2.039| 3.015 4.3 312 |1038.89 |+ 639.6| 2.378| 3.354| 3.8| 21.2
322 |1030.65|+ 2 2.3| 2.090| 3.028 7.7 322 |1032.73 |+ 741.3| 2.418| 3.350| 7.1| 21.4
4 1 |1025.30 |+ 323.2| 2.167| 3.040| 10.9 4 1 |1027.87 |+ 834.8| 2.485| 3346 | 10.1| 21.6
499026 2009 DR 229.6 87°73 078/28. 163459 2002 RTiss 229.6 116796 5°1/23.9 18
122 |11 887 |+ 630.3| 2.285]| 3.065| 13.0 122 | 111296 | +2157.6| 2.332| 3.134| 12.1] 19.6
2 1 |11 529 |+ 718.8| 2.209| 3.080| 10.1 2 1 |11 855|423 0.2| 2.264| 3.144| 95| 195
211 |1059.86 |+ 819.0| 2.157 | 3.096 6.7 211 |11 2.10| 424 3.4| 2.221| 3.154| 6.9| 19.3
221 [1053.09 |+ 926.6| 2.131| 3.111 3.1 221 |1054.16 | +25 0.7| 2.205| 3.164| 5.2| 19.3
3 2 |1045.67|+1035.6| 2.136| 3.126 1.2 3 2 |1045.53 | +25455| 2218 | 3.173| 5.7| 19.3
312 |1038.43|+1139.9| 2.170 | 3.140 47 312 |1037.12| +2613.3| 2.260| 3.182| 7.9| 19.4
322 |1032.11 | 4+1234.7| 2.233| 3.155 8.2 322 |1029.78 | +2622.1| 2.328| 3.191| 10.5| 19.6
4 1 |1027.33|+1316.6| 2.321| 3.170| 11.2 4 1 |1024.15| 426 12.2| 2.418| 3.200| 12.8| 19.8
138152 2000 EO¢g 229.6 11°48 1°9/ 2. 472021 2013 XH1g 229.6 122752  4°9/24.0 17
122 |11 922 |+ 057.2| 1.479| 2.268| 185 122 |1112.70| +2125.8| 2.374| 3.176| 11.9| 215
21 |11 671 |4+ 1 35| 1.398| 2.269| 14.9 2 1 |11 830|-+2229.4| 2.305| 3.186| 9.3| 21.3
211 |11 1.46 |+ 130.8| 1.337| 2.271| 105 211 |11 1.92| +2334.0| 2.262| 3.196| 6.8| 21.2
221 [1054.05|+ 216.6| 1.299 | 2.273 5.7 221 |1054.08 | +2433.2| 2.246| 3.206| 5.1 | 21.1
3 2 |104550 |+ 315.2| 1.287| 2.276 1.9 3 2 |104555|+2520.7| 2.259| 3.2156| 55| 21.2
312 |1037.09 |+ 4185 1.301| 2.280 5.6 312 |1037.23| +2551.5| 2.301| 3.225| 7.7| 21.3
322 |1030.04 |+ 517.9| 1.340| 2.284| 105 322 |1029.95|+26 3.9| 2.369| 3.234| 10.3| 215
4 1 |102530|+ 6 65| 1.403| 2.289| 1438 4 1 |1024.34|42557.7| 2.460| 3.242| 12.6| 21.7
498777 2008 UZ129 229.6 140%7 0°1/29. 190021 2004 PZss 2 29.6 202729 0°3/29.3 18
122 |1111.11 |+ 543.2| 2.270| 3.042| 13.3 122 | 111553 | + 741.2| 2591 | 3.353| 12.1| 20.8
21 |11 711 |4+ 6 55| 2.182| 3.048| 105 2 1 |1110.36|+ 750.0| 2.488| 3.348| 95| 20.6
211 |11 1.15|+4 639.4| 2.117| 3.053 7.1 211 |11 328|+ 8 6.9| 2.409| 3.342| 6.5| 20.4
221 |1053.73|+ 721.5| 2.080| 3.057 3.3 221 |1054.75 |+ 829.4| 2.358| 3.336 3.0 20.2
3 2 |104557 |+ 8 7.1| 2.071| 3.062 0.6 3 2 |1045.43 |+ 853.7| 2.339| 3.329| 0.7| 20.0
312 |1037.52 |+ 851.0| 2.093| 3.066 45 312 |1036.15|+ 9159 | 2.350| 3.322| 4.3| 202
322 |1030.41 |+ 928.7| 2.143| 3.071 8.1 322 |1027.70 | + 932.7| 2.391| 3.313| 7.7| 20.4
4 1 |1024.89|+ 956.7| 2.218| 3.074| 11.3 4 1 |1020.74|+ 941.7| 24590 3305| 10.7| 20.6
272456 2005 USs; 2296 15277 1°0/28. 430726 2004 FVg, 2296 22709 278/ 3.517
122 |11 14.47 | A 0| 2401 3.174]| 12.7 122 |11 6.47] — 3186 1.914| 2.671| 16.0| 20.8
2 1 |11 957 |+ 3| 2.315| 3.183 9.9 2 1 |11 389|— 3 6.0| 1.829| 2.676| 13.0| 20.6
211 |11 2.72 | 4 4| 2254 3.192 6.6 211 |1059.19| — 233.1| 1.765| 2.682| 95| 20.4
221 |10 54.45 | 3| 2.221| 3.200 3.0 221 |1052.88| — 141.6| 1.724| 2.689| 5.8 | 20.2
3 2 |10 45.46 | - 3| 2.218| 3.207 1.4 3 2 |1045.74| — 035.8| 1.711| 2.696 29| 20.0
312 |10 36.63 | 4| 2246 | 3214| 438 312 |1038.72 |+ 037.7| 1.726| 2.703| 4.7 | 20.1
322 |1028.75 | 0| 2.303| 3.220 8.2 322 [1032.72| + 151.5| 1.768| 2.711 8.4| 20.4
4 1 |10 22.47 | 4 61 2385| 3.225| 11.2 4 1 |1028.46|+ 258.7| 1.835| 2.720| 11.9| 20.6
466465 2013 TH12s 2296 166766 1°2/ 1. 181048 2005 PS3 229.6 17476 476/22.8 18
122 |111072| 4+ 122.6| 2.307| 3.063| 13.6 122 |1110.22] +2343.8| 3.123| 3.919| 95| 209
2 1 |11 6.81 |+ 139.7| 2.213| 3.066| 10.9 2 1 |11 5.99|+2451.4| 3.047| 3.922| 75| 207
211 |11 097 |+ 211.0| 2.142| 3.068 7.6 211 |11 0.19| +25588| 2.996| 3.924| 56| 20.6
221 |1053.66 |+ 254.1| 2.098| 3.071 4.0 221 |1053.24|+27 0.9| 2.975| 3.925| 4.6| 205
3 2 |104558 |+ 345.1| 2.083| 3.072 1.2 3 2 |1045.70 | +2752.6| 2.984| 3.926| 5.1| 20.6
312 |1037.59 |+ 438.6| 2.008| 3.074| 4.1 312 |1038.25| +2830.0| 3.021| 3.927| 6.8| 20.7
322 |1030.48 |+ 529.5| 2.141| 3.075 7.7 322 |1031.53| +2851.4| 3.086| 3.927| 8.8| 20.8
4 1 |1024.92|+ 613.1| 2.210| 3.076| 11.0 4 1 |1026.06 | +2856.4| 3.175| 3.927 | 10.7| 21.0




EPHEMERIDES

2 29.6 2 29.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4

348156 2OO4hGE53 2296 96°01 475/24.917 18860 1999hRL133 2296 351779 376/ 4.7 18

m o ’ o m m o ’ o m

122 |1112.46|+2018.6| 2.336| 3.138| 12.1| 20.8 122 |11 559 — 639.6| 2235| 2965| 14.7| 17.7

2 1 |11 8.18|+21 56| 2.260| 3.142 95| 20.6 2 1 |11 296| — 627.1| 2.136| 2.963| 12.2| 175

211 |11 1.87 | +2154.4| 2.208| 3.145 6.7| 20.4 211 |1058.47| — 554.5| 2.058| 2.961 93| 17.3

221 |1054.08 | +2238.8| 2.183| 3.148 47| 20.3 221 |105254|—5 27| 2.005| 2959 | 6.1| 17.1

3 2 |104556 | +2313.0| 2.188| 3.152 50| 20.3 3 2 |1045.83| — 354.6| 1.980| 2.958 3.7| 17.0

312 |1037.23| +2332.6| 2.220| 3.155 73| 20.5 312 |1039.17| — 2359| 1.983| 2957 | 4.6| 17.0

322 |1029.93|+2335.3| 2.280| 3.158| 10.0| 20.6 322 |1033.33| — 1135| 2.014| 295 | 7.6| 17.2

4 1 1102430 +2321.1| 2.363| 3.162| 12.6| 20.8 4 1 |1028.99|+ 0 6.0| 2.071| 2956 | 10.8| 17.4
522758 2016 NJ7s 229.6 254798 378/ 4.6 17 26655 2000 SVsg7 2296 78°34 6°6/23.418

122 |11 961 | — 547.6| 2.473| 3.192| 13.7| 21.2 122 |1114.12] +2311.9| 1.879| 2.692| 14.2| 18.0

21 |11 592|— 6 52| 2.367| 3.186| 11.5| 21.0 2 1 [1110.06| +2423.0| 1.810| 2.695| 11.2| 17.8

211 |11 038|— 6 7.1| 2.283| 3.180 8.8| 20.8 211 |11 3.45|+25349| 1.764| 2.697| 8.4 | 17.7

221 |1053.42| — 553.4| 2.224| 3.173 6.0| 20.6 221 |1054.92 | +2638.7| 1.744| 2.700| 6.6| 17.6

3 2 |1045.66| — 525.4| 2.192| 3.166 40| 205 3 2 |1045.45|+27259| 1.751| 2.703| 7.3| 17.6

312 |1037.89| — 446.6| 2.190| 3.160 47| 205 312 |1036.22 | +2750.7| 1.785| 2.705| 9.8| 17.8

322 |1030.88| — 4 1.7| 2.216| 3.153 74| 207 322 |1028.33| +2751.1| 1.843| 2.708| 12.7| 17.9

4 1 |102529| — 315.8| 2.269| 3.146| 10.3| 20.8 4 1 |102259 | +27282| 1.923| 2.710| 155| 18.1
404908 2014 KHg, 229.6 229°38 3°9/ 3.6 17 383724 2007 UlJgy 2296 5704 5°9/23.917

122 |1114.10] — 334.9| 1.762| 2509| 17.5| 21.7 122 | 111228 ] +2247.2| 1971 | 2.785| 13.6| 20.3

2 1 (111028 — 350.3| 1.661| 2501 | 145| 215 2 1 |11 8.48| +2342.4| 1.899| 2.785| 10.7| 20.1

211 |11 3.83| — 3456| 1.580| 2.493| 10.9| 21.3 211 |11 231 |-+24381| 1.850| 2.786| 7.9| 19.9

221 [1055.23| — 3205| 1.523| 2.484| 6.9| 21.0 221 |1054.36 | +2526.5| 1.827| 2.787| 6.1| 19.8

3 2 |104535|— 237.6| 1.492| 2.474| 4.0| 208 3 2 |104555|+26 05| 1.832| 2.788| 6.6| 19.8

312 (103541 | — 1424 | 1.489| 2.464| 57| 209 312 |1036.96 | +26 14.7 | 1.863| 2.790| 9.0| 20.0

322 (102659 | — 0422 | 1513 | 2.454| 98| 21.1 322 [1029.61 | +26 7.4| 1.919| 2.792| 11.9| 20.2

4 1 |1019.88|+ 015.3| 1.562| 2.443| 13.9| 21.3 4 1 |1024.25|+2539.5| 1.997| 2.794| 14.7| 20.4
223659 2004 PMys 229.6 95°%1 1°0/28.6 18 143293 2003 AS34 229.6 133746 0°9/ 1.6 18

122 |1112.08]+ 717.8| 2.054| 2.836| 14.2| 21.2 122 |1113.45] + 151.4| 2.281| 3.034| 13.8] 20.7

21 |11 796 |+ 8 1.7| 1.983| 2.856| 11.0| 21.1 2 1 |11 8.85|-+ 217.8| 2.198| 3.050| 11.0| 205

211 |11 1.75|+ 857.5| 1.936| 2.875 73| 20.9 211 |11 229| -+ 2584 | 2.139| 3.065| 7.6| 20.3

221 |1054.02|+10 0.3| 1.915| 2.894 33| 20.6 221 |1054.28 |+ 350.3| 2.106| 3.080 3.9 20.1

3 2 |104559 | +11 3.7| 1.923| 2.913 1.4| 205 3 2 | 104557 |+ 4486| 2.104| 3.004| 0.9| 19.9

312 [1037.40| +12 1.4| 1.962| 2.931 52| 20.8 312 |1037.03| + 547.8| 2.131| 3.107| 4.2| 202

322 |1030.33 | +1248.3| 2.027 | 2.949 89| 21.1 322 |1029.47 |+ 6425| 2.188| 3.120| 7.8| 20.4

4 1 102502 | +1321.3| 2.118| 2.967| 12.1| 21.3 4 1 1102356+ 7283| 2.272| 3.131| 11.0| 20.6
315333 2007 TK303 229.6 162°44 3°0/ 3.118 469393 2001 TZgo 2296271931 3°8/ 5.1 16

122 |111529] — 2 3.7| 1.926| 2.670| 16.3| 20.9 122 |111049| — 827.2| 2909 | 3.600| 12.4| 23.0

2 1 (111080 — 212.3| 1.835| 2.675| 13.3| 20.7 2 1 |11 652| — 823.1| 2.766| 3.564| 10.5| 2238

211 |11 3.90| — 2 3.1| 1.765| 2.680 98| 205 211 |11 081 |— 8 24| 2.645| 3.528| 8.2| 226

221 [1055.14| — 137.1| 1.720| 2.684| 5.9| 203 221 |1053.68| — 724.8| 2550 | 3.492| 5.8| 224

3 2 |1045.39|— 057.3| 1.703| 2.687 31| 201 3 2 |1045.64 | — 631.4| 2.483| 3.454| 3.9| 222

312 [1035.73| — 0 9.3| 1.715| 2.690 51| 20.2 312 [1037.39| — 525.5| 2.448| 3.415| 45| 222

322 |1027.20 | + 040.8| 1.755| 2.692 89| 20.5 322 |1029.64| — 411.9| 2.442| 3376| 7.0| 223

4 1 |102064 |+ 126.8] 1.820| 2.694| 125| 20.7 4 1 |1023.06| — 256.3| 2.465| 3335| 9.8| 224
334939 2004 BUsg 2296 34°13 1°0/28.518 292564 2006 TL71 229.6 19898 1° 4/ 2.4 17

122 |11 5.13|+ 251.8| 1.762| 2553 | 159 19.2 122 |11 9.09| + 016.7| 3.000| 3.739| 11.1| 21.8

2 1 |11 298|+ 429.0| 1.689| 2567 | 12.4| 19.0 2 1 |11 511 |+ 029.7| 2.894| 3.735| 9.0| 21.7

211 |1058.63 |+ 627.5| 1.639| 2581 82| 188 211 |1059.63 |+ 054.2| 2.813| 3.731 6.4| 215

221 |1052.63 |+ 840.0| 1.616| 2.596 37| 18.6 221 |1053.01 |-+ 1286| 2.758| 3.727 35| 21.3

3 2 |1045.81|+1056.1| 1.622| 2.611 15| 184 3 2 [1045.78| + 210.0| 2.734| 3.722 14| 21.1

312 |1039.18 | +13 4.4| 1.657| 2.627 59| 188 312 |1038.56 |+ 254.8| 2.741| 3.717 34| 213

322 |1033.66| +1455.6 | 1.720| 2.644| 10.0| 19.0 322 |1031.98 |+ 339.0| 2.777| 3.711 62| 21.4

4 1 |1029.97 | +1624.0| 1.807| 2.661| 13.6| 19.3 4 1 |102656|+ 419.1| 2.842| 3.705| 89| 21.6
28183 Naidu 229.6 87°59 1°0/ 1.418 323743 2005 MX44 229.6 130950 0°5/29.1 18

122 |1113.62 |+ 217.8| 1.455| 2.242| 18.8| 19.2 122 | 111047 | + 416.4| 2.015| 2.791| 14.6| 21.3

2 1 [1110.10|+ 238.4| 1.382| 2.253| 15.0| 19.0 2 1 |11 6.88| -+ 516.0| 1.933| 2.801| 11.5| 21.1

211 |11 3.71 |+ 319.7| 1.330| 2.265| 10.4| 18.8 211 |11 1.15|-+ 632.0| 1.873| 2.811 77| 20.9

221 [1055.11 |+ 417.8| 1.300| 2.277 52| 185 221 |1053.81 |+ 759.2| 1.841| 2.820 3.6 20.6

3 2 |1045.40 |+ 5255 1.298| 2.288 1.1| 182 3 2 |1045.65| -+ 930.4| 1.838| 2.828 1.0| 20.4

312 |1035.97 |+ 633.7| 1.322| 2.300 58| 18.6 312 |1037.63| +1057.6| 1.865| 2.837| 5.2| 20.7

322 |1028.07 |+ 734.0| 1.372| 2.311| 10.8| 18.9 322 |1030.65|+1213.9| 1.920| 2.845| 9.1 | 21.0

4 1 |1022.62|+ 820.3| 1.445| 2.322| 15.0| 19.2 4 1 |1025.44| +131461| 2.000| 2.852| 125| 21.2
366847 2005 QQ160 229.6 173764 1°5/28.0 18 171488 1996 TO16 229.6 12374 374/ 3.7 18

122 |1112.77 ]+ 926.8| 2.280| 3.070| 13.0| 225 122 111374 — 4 7.0| 1.833]| 2574| 17.1| 205

2 1 |11 8.44|+10 95| 2.200| 3.073| 10.1| 223 2 1 |11 9.63| — 4 49| 1.750| 2587 | 14.0| 20.3

211 |11 2.09 | +11 22| 2.136| 3.075 6.7 221 211 |11 3.11| — 341.8| 1.689| 2.600| 10.4| 20.1

221 |1054.22| +12 0.3| 2.098| 3.077 3.2 21.9 221 |1054.77| — 2588| 1.651| 2.612| 6.4| 19.9

3 2 |104555|+1257.9| 2.091| 3.079 19| 218 3 2 |104549| — 159.9| 1.641| 2.624| 35| 19.7

312 |1036.99 | +1349.3| 2.114| 3.079 53| 22.0 312 |1036.40| — 051.8| 1.659| 2.635| 52| 19.8

322 |1029.36 | +1429.9| 2.165| 3.079 8.8| 22.2 322 |102851 |+ 018.1| 1.706| 2.646| 8.9 | 20.1

4 1 |102338|+1457.0| 2.242| 3.079| 11.9| 22.4 4 1 |102264 |+ 1224| 1777 2656 12.6| 20.3
295310 2008 GY124 2296 271719 178/ 2.518 187041 2005 JS127 2 29.6 239°47 1: 3/ 1.6 18

122 |11 764| — 2346]| 1.815| 2577 | 16.6| 21.0 122 |111467|+ 1 53| 1.751| 2517| 16.9| 21.3

2 1 |11 5.06 | — 1483 | 1.718| 2572 | 13.4| 20.8 2 1 111087 |+ 129.7| 1.643| 2501 | 13.7| 21.1

211 |11 0.16 | — 037.7| 1.642| 2.567 96| 20.6 211 |11 435|-+ 2148| 1.555| 2.484| 97| 208

221 |1053.44|+ 0545| 1.501| 2.562 53| 20.3 221 |105555 |+ 318.1| 1.491| 2.465| 5.1| 205

3 2 |1045.67 |+ 242.0| 1.568| 2.557 1.9| 200 3 2 | 104533 |+ 434.4| 1.456| 2.446 1.3| 20.1

312 |1037.92 |+ 435.4| 1.573| 2551 50| 20.2 312 |1034.93 |+ 555.3| 1.449| 2.426| 5.6| 20.4

322 |1031.20 |+ 624.6| 1.606| 2.546 9.4| 20.5 322 (102558 |+ 712.1| 1.470| 2.405| 10.5| 20.6

41 |102637|+ 8 1.0| 1.665| 2541 | 13.4| 20.7 4 1 |101838|+ 817.3| 1.515| 2.383| 150| 20.8




EPHEMERIDES

2 29.6 2 29.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
403977 2012hBX93 229.6 115710 072/29.5 18 427006 2014 RVG 2296 87727 077/ 1.318
m o ’ o m o ’ o m
122 [111548| 4+ 532.7| 1.939| 2.713| 153]| 21.6 122 |11 13 35|+ 2206| 1.882| 2.651| 158| 21.3
2 1 |1110.74|+ 5584 | 1.865| 2.731| 12.0| 215 21 |11 9.09|-+ 251.7| 1.815| 2.676 | 12.5| 21.1
211 |11 3.71 |+ 637.4| 1.813| 2.749| 8.1| 21.3 211 |11 258 |-+ 339.3| 1.769| 2.701| 86| 20.9
221 |1054.99 |+ 7255 1.788| 2.766 38| 21.0 221 |1054.45| -+ 439.1| 1.750| 2.725| 4.2| 20.7
3 2 |1045.47 |+ 817.1| 1.792| 2.783| 0.7| 208 3 2 |104559 |+ 5453 | 1.759| 2.749| 0.8| 20.5
312 |1036.22|+ 9 57| 1.825| 2.799| 5.0| 21.2 312 |1037.04 |+ 6505 1.797 | 2.773| 4.8| 208
322 [1028.20 |+ 946.2| 1.886| 2.814| 9.1| 21.4 322 |1029.73 |+ 7485| 1.863| 2.796| 8.8 | 21.1
4 1 |1022.14| +1014.9| 1.973| 2.829| 125| 21.7 4 1 |102435| 4 8349| 1.954| 2819 | 12.2| 21.3
290058 2005 QN'so 220.6 199°84 1°8/ 2.7 16 237687 2001 TX163 220.6 86728 1°9/ 2.218
122 |1110.08| — 222.3| 2.311| 3.052| 14.0]| 22.3 122 |1111.49| — 0445 1.473] 2.251| 19.0| 21.1
2 1 |11 6.41|— 144.7| 2208 | 3.048| 11.4| 221 2 1 |11 847|— 019.2| 1.396| 2.260| 153| 20.8
211 |11 078 | — 048.4| 2.126| 3.044| 8.2| 21.9 211 |11 265| -+ 0304 | 1.339| 2.269| 10.9| 20.6
221 |1053.65|+ 024.2| 2.072| 3.039| 4.6| 21.7 221 | 105466 | + 1409 | 1.305| 2.278| 5.9| 20.3
3 2 |104568 |+ 1487 | 2.046| 3.034 18| 215 3 2 |104554 |+ 3 55| 1.207 | 2.287 19| 20.1
312 |1037.71 |+ 318.4| 2.051| 3.028| 4.2| 21.6 312 |1036.63 | + 434.1| 1317 | 2.296| 57| 204
322 | 103058 |+ 4463 | 2.086| 3.022| 7.8| 21.9 322 |1029.15| + 556.9| 1.362| 2.304| 105| 20.7
4 1 |102497|+ 6 6.0| 2.148| 3.015| 11.2| 22.1 4 1 |1024.04| 4+ 7 6.0 1.431| 2.313| 14.8| 20.9
191332 2003 PK7 220.6 188°36 1°7/ 2.4 18 474478 2003 SAos; 220.6 177°40 11°6/23.8 16
122 |1111.96|+ 0304 | 2.490| 3.235| 13.0| 20.6 122 |1136.18| +3116.4| 1.276| 2.078| 20.2| 21.3
21 |11 767 |-+ 0339| 2390 | 3.234| 10.5| 20.4 2 1 |1128.94|-+3222.8| 1.212| 2.080| 16.8| 21.1
211 |11 152 |-+ 050.3| 2.313| 3.233| 7.5| 20.2 211 |1117.07|-+3320.6| 1.168| 2.082| 13.7| 20.9
221 |1053.96 |+ 118.1| 2.263| 3.232| 4.2| 20.0 221 |11 158|-+3353.7| 1.146| 2.083| 11.7| 20.8
3 2 |1045.64 |+ 154.3| 2.242| 3.230 1.7| 198 3 2 |1044.43 | +3348.6| 1.149| 2.083| 12.3| 20.8
312 | 103736 |+ 234.6| 2251 | 3.227| 4.0| 20.0 312 |1028.13|+33 02| 1.177| 2.082| 150| 21.0
322 |1029.89 |+ 3145| 2290 | 3.224| 7.3| 20.2 322 |1014.78 | +3133.1| 1.227| 2.081| 185 | 21.2
4 1 |1023.88|+ 349.9| 2.355| 3.221| 10.4| 204 4 1 |10 5.59|42937.3| 1.297| 2.079| 21.8| 21.4
309421 2007 TJ367 229.6 76°26 4°0/26.418 317772 2003 SR12 229.6 178738 0°3/29.9 17
122 |1113.94|4+13295| 1.524| 2.338| 16.9| 20.7 122 |111031]|+ 4 85| 2.324| 3.092| 13.2| 217
2 1 |1110.21|+1435.8| 1.463| 2.354| 13.0| 20.4 2 1 |11 651 |-+ 434.0| 2.231| 3.092| 10.4| 215
211 |11 3.68 | +1552.4| 1.423| 2.369| 8.7| 20.2 211 |11 0.80 |+ 512.2| 2.160| 3.093| 7.1| 21.2
221 |1055.06 | +17 10.5| 1.408| 2.385| 4.8| 20.0 221 | 105364 |+ 6 01| 2117 | 3.093| 35| 21.0
3 2 |1045.47|41820.1| 1.421| 2.401 46| 20.1 3 2 |104571 |+ 653.1| 2.103| 3.004| 05| 208
312 |1036.26 | +1912.8| 1.460 | 2.416| 83| 20.3 312 |1037.86 |+ 7459 | 2.118| 3.093| 43| 21.1
322 |1028.60 | +1944.0| 1.525| 2.432| 12.3| 20.6 322 |1030.87 |+ 833.3| 2.163| 3.003| 7.9| 21.3
4 1 |1023.36|+1952.6| 1.611| 2.447| 15.8| 20.8 4 1 |1025.42| 4+ 911.4| 2.233| 3.092| 11.1| 215
346825 2009 CMes 220.6 185%4 0°5/29.117 461567 2004 FK121 2 20.6 295%4 6°8/23.6 17
122 |1111.42|+ 756.0| 2.708| 3.478| 11.5| 21.8 122 |1113.37| 4+2122.7| 1.670| 2.490| 15.3| 21.1
21 |11 7.06 |+ 812.0| 2.613| 3.478| 9.0| 21.6 2 1 |1110.15| +2236.2| 1577 | 2.468| 12.2| 20.9
211 |11 1.00|-+ 836.1| 2541 | 3.477| 6.0| 21.4 211 |11 3.99|-+23552| 1506 | 2.445| 9.1| 20.6
221 | 105367 |-+ 9 53| 2.498| 3.476 28| 21.2 221 |1055.42 | +2510.1| 1.460| 2.422| 7.0| 205
3 2 |104569 |+ 936.0| 2.485| 3.475| 0.8| 21.0 3 2 |1045.40 | +2610.1| 1.441| 2399 | 7.7| 20.4
312 |1037.78 | +10 4.3| 2503 | 3.474| 4.1| 21.3 312 | 103531 | +2646.4| 1.447| 2377 | 10.8| 20.6
322 | 103063 |-+1026.8| 2549 | 3.472| 7.3| 215 322 |1026.51 | +2654.7| 1.477| 2.354| 14.6| 20.7
4 1 |1024.84|+1041.1| 2.623| 3.470| 10.1| 21.6 4 1 [1020.12| +2635.0| 1.527| 2.332| 18.1| 20.9
23731 1998 HAgs 220.6 178%45 0°5/29.118 492430 2014 MC17 220.6 193°82 0°4/29.2 17
122 |111472| 4+ 643.2| 2.153| 2.925| 14.0| 19.7 122 |1114.12| + 544.1| 2.052| 2.825| 145| 22.8
2 1 |1110.10 |+ 712.4| 2.061| 2.927| 11.0| 195 2 1 |11 981 |-+ 619.8| 1.957| 2.823| 11.5| 22.6
211 |11 331 |4+ 753.5| 1.992| 2928 7.4| 193 211 |11 3.22|+7 95| 1.885| 2.821| 7.8| 22.4
221 |1054.84 |4+ 842.7| 1.951| 2.929 34| 19.0 221 | 105486 |+ 8 93| 1.839| 2.817| 3.6| 22.1
3 2 |1045.49 |+ 9346| 1.939| 2.929 10| 188 3 2 |104551 |+ 913.1| 1.823| 2.813| 0.9| 21.9
312 |1036.24 | +1023.3| 1.957| 2.929| 5.0| 19.1 312 |1036.22 | +1014.2| 1.836| 2.808| 5.2| 22.2
322 |1027.99 | +11 3.8| 2.004| 2.927| 89| 19.3 322 |1027.94 | +11 6.7| 1.878| 2.803| 93| 22.4
4 1 |1021.52| +1132.6| 2.076| 2.925| 12.3| 19.6 4 1 |1021.50| +1146.2| 1.945| 2796 | 12.9| 22.6
55066 2001 QFg; 229.6 280%7 2°4/ 2.418 117939 6122 P-L 229.6 95°20 2°1/2.918
122 |111368|+ 1 48| 1.817| 2582| 16.4| 183 122 |1112.06| — 3 6.0| 1.988| 2.732| 159 19.7
2 1 |11 988 |4 045.6| 1.714| 2570 | 13.4| 18.1 2 1 |11 7.99| — 227.1| 1.916| 2.758| 12.8| 19.6
211 |11 353 |4+ 041.7| 1.632| 2557| 9.6| 17.8 211 |11 181|— 127.8| 1.866| 2.783| 9.1| 19.4
221 |1055.10 |+ 052.1| 1.575| 2.545| 55| 17.6 221 |1054.09| — 011.4| 1.841| 2.808| 5.2| 19.2
3 2 (104544 |4+ 114.1| 1.545| 2532 24| 17.3 3 2 |104566 |+ 116.3| 1.845| 2.832| 21| 19.0
312 |1035.71 |+ 143.0| 1542| 2519| 53| 175 312 | 103751 |+ 247.6| 1.878| 2.856| 45| 19.2
322 |1027.05|+ 213.1| 1567 | 2507| 96| 17.7 322 |103048 |+ 4147 1.941| 2.879| 82| 195
4 1 |1020.43 |+ 239.0| 1.616| 2.494| 13.7| 17.9 41 [1025.26| + 531.4| 2.030| 2901| 11.6| 19.8
95421 2002 CGa2oo 2296 68°86 0°1/29.718 204249 2007 UWsg 2296 42793 5°1/25.918
122 |111093|+ 450.8| 1.912| 2.693| 152]| 20.6 122 | 111556 | +17 14.1| 1.473| 2.293| 17.1| 20.4
2 1 |11 743 |+ 512.7| 1.823| 2.693| 12.0| 20.4 2 1 |1111.74|+18 3.3| 1.405| 2.298 | 13.3| 20.2
211 |11 165 |-+ 549.0| 1.756| 2.693| 8.2| 20.1 211 |11 4.89|-+1858.9| 1.358| 2.303| 9.2| 20.0
221 |1054.10 | + 636.3| 1.715| 2.693 39| 19.9 221 |1055.71|+1952.0| 1.335| 2.308| 5.7| 19.8
3 2 |104562 |+ 7292| 1.702| 2.693| 0.6| 19.6 3 2 | 104540 | +2033.1| 1.338| 2.314| 57| 19.8
312 |1037.23 |+ 821.0| 1.718| 2.693| 51| 20.0 312 |1035.43 | +2055.0| 1.368| 2.320| 9.2| 20.0
322 102992 |+ 9 60| 1.761| 2.693| 9.2| 20.2 322 |1027.11| +2054.4| 1.422| 2.326| 13.2| 20.3
4 1 |1024.48 |+ 939.6| 1.828| 2.694| 12.9| 20.4 4 1 |1021.39| +2031.8| 1.497| 2.332| 16.9| 205
160145 2001 FRgg 2296 267775 1°7/28.217 424995 2009 CY37 2296 6776 076/ 1.317
122 |111327|+ 935.7| 1.778| 2574| 156| 21.4 122 |11 6.27| 4+ 158.6| 1.975| 2.752| 14.9| 21.1
2 1 |11 9.66|-410 7.4| 1.678| 2559 | 12.2| 21.1 2 1 |11 373|+ 236.3| 1.886| 2.753| 11.8| 20.9
211 |11 3.43|-+1051.8| 1.601| 2543 | 8.3| 20.8 211 |1059.11 |+ 3315| 1.820| 2.754| 8.2| 20.7
221 |1055.07 | +1144.0| 1.548| 2.527 39| 205 221 | 105290 |+ 440.6| 1.779| 2.755| 4.1| 20.4
3 2 |1045.45|41237.2| 1.523| 2511 22| 204 3 2 |104585|+ 557.8| 1.766| 2.757| 0.7| 20.2
312 |1035.78 | +1323.7| 1527 | 2.495| 65| 20.6 312 | 103890 |+ 715.6| 1.782| 2.759| 4.7| 205
322 |1027.23|+1357.7| 1557 | 2.479| 11.0| 20.8 322 |103290 |+ 827.2| 1.825| 2.761| 8.7 | 20.7
4 1 |1020.78| +1415.4| 1.610| 2.462| 15.0| 21.0 4 1 [1028.60| + 926.8| 1.803| 2.764| 12.3| 20.9




EPHEMERIDES

2 29.6 2 29.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r B ‘ | 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
336006 2007 TU3gs 2296 54°70 0°1/29.6 18 148378 2oooh5P282 2296 132708 5°4/ 7.6 17
h m o ’ o m m o ’ o m
122 |11 822| 4+ 259.1| 1.972| 2.749| 14.9]| 20.2 122 |11 7.84| —1350.1| 2.694| 3.362| 13.8| 20.7
2 1 |11 5.04|+ 355.2| 1.906| 2.774| 11.6| 20.0 2 1 |11 438|—14 19| 259 | 3.368| 11.9| 205
211 |1059.83|+ 5 7.5| 1.863| 2.799 7.8| 19.8 211 |1059.27 | —1354.6| 2518 | 3.373| 9.7| 20.4
221 |1053.17 |+ 630.9| 1.846| 2.824 37| 19.6 221 |1052.91 | —1327.6| 2.463| 3.379| 7.4| 202
3 2 |1045.84|+ 758.4| 1.858| 2.849 06| 19.4 3 2 |1045.90| —1241.9| 2.436| 3.384| 5.7| 20.1
312 |1038.77 |+ 922.2| 1.900| 2.874| 4.8| 1938 312 |1038.94| —1141.0| 2.436| 3.389| 5.6| 20.1
322 |1032.79| +1035.9| 1.969 | 2.900 86| 20.1 322 |1032.71| —1029.9| 2.466| 3.394| 7.2| 202
4 1 |102851|+1134.8| 2.064| 2.925| 11.8| 20.3 4 1 |1027.79| — 9146| 2522| 3399| 94| 204
385158 2013 TP1a0 229.6 156968 3°5/26.3 17 467431 2005 YOso 2 29.6 279%47 2°2/ 2.6 17
122 |1113.14]+1519.9| 2.055| 2.855| 13.6| 20.7 122 [111049| — 0115 1.975| 2.735| 155 21.7
2 1 |11 9.01|+16 6.8| 1.974| 2.858| 10.5| 205 2 1 |11 716 — 011.2| 1.871| 2.723| 12.6| 215
211 |11 2.63|+1659.9| 1.917| 2.860 72| 203 211 |11 157|+ 0 59| 1.788| 2.711 91| 21.2
221 |1054.55| +1753.1| 1.887 | 2.862 41| 20.1 221 |1054.15|+ 0385| 1.730| 2.699| 5.2| 21.0
3 2 |1045.61|+1839.7| 1.886| 2.863 40| 20.1 3 2 |1045.68 |+ 123.2| 1.700| 2.688 22| 208
312 |1036.83|+19 13.8| 1.913| 2.865 6.9| 20.3 312 |1037.17 |+ 2144 | 1.698| 2.676| 4.8| 20.9
322 |1029.16 | +1932.0| 1.967| 2.866| 10.3| 205 322 [1029.60 | + 3 5.9 | 1.724| 2.664| 8.9 | 21.1
4 1 |1023.36|+1932.9| 2.044| 2.868| 13.4| 20.7 4 1 1102382+ 351.8] 1.774| 2652| 12.7| 21.3
196973 2003 UPg» 229.6 221717 675/21.9 17 236912 2007 TE1os 229.6 33°71 1°5/28.318
122 |1116.86| +2838.2| 2.624| 3.415| 11.2| 21.3 122 |1112.89| +1042.3| 2.066| 2.856| 13.9| 20.6
2 1 |1111.62| 429425 | 2539 | 3.405 92| 21.1 2 1 |11 8.75|-+10582| 1.981| 2.858 | 10.8| 20.4
211 |11 427 |-+3043.8| 2.480| 3.394| 7.4| 21.0 211 |11 2.43|-+11222| 1.919| 2.860| 7.2| 20.2
221 |1055.30 | +3135.3| 2.449 | 3.383 65| 20.9 221 |1054.46 | +1150.3| 1.883| 2.862 34| 20.0
3 2 |1045.48|+3210.6| 2.446 | 3.371 71| 20.9 3 2 |1045.65|+12175| 1.877| 2.865 1.8| 19.9
312 |1035.77 | +3225.6 | 2.472| 3.358 89| 21.0 312 |1037.00 | +1238.8| 1.899| 2.867| 5.4| 20.1
322 [1027.05| +3219.0| 2.523| 3.345| 11.1| 21.1 322 [1029.42| +1250.5| 1.949| 2.870| 9.2| 20.4
4 1 |1020.06 | +3151.9| 2596| 3.331| 13.2| 21.3 4 1 |1023.65|+1250.6| 2.023| 2.873| 125| 20.6
26940 Quintero 229.6 138757 478/25.918 374498 2005 YFi36 2 29.6 233°06 2°2/27.6 17
122 |1119.42|+1711.1| 1.669| 2.473| 16.1| 18.8 122 |1111.80| +1111.8| 2.008| 2.803| 14.0| 21.5
2 1 |111438|+18 50| 1599 | 2.483| 12.5| 186 2 1 |11 8.06| +1151.1| 1.919| 2.800| 10.9| 21.2
211 |11 6.48 | 419 45| 1.551| 2.492 87| 18.4 211 |11 2.06| +1240.2| 1.854| 2.797| 7.3| 21.0
221 |1056.42| 420 1.4| 1.529 | 2.501 53| 18.3 221 |1054.33| +1334.0| 1.815| 2.794| 3.6| 20.8
3 2 |1045.32| +2046.9| 1.535| 2.500 54| 183 3 2 |1045.67 | +14259| 1.805| 2.791 26| 207
312 |1034.56| +2114.2| 1569 | 2.517 8.6| 185 312 |1037.10| +15 95| 1.823| 2.787| 6.1 | 20.9
322 [1025.37 | +2120.2| 1.629| 2524 | 12.4| 187 322 [1029.59 | +1540.2| 1.869| 2.784| 9.9| 21.1
4 1 |101865|+21 5.3| 1.711| 2.531| 15.8| 18.9 4 1 |1023.92| +1555.4| 1.938| 2.780| 13.3| 21.3
52483 1995 VZ, 229.6 171956 1°8/28.118 166917 2003 EL 34 2 29.6 305720 4°3/ 3.5 18
122 |1114.46|+ 8254 | 1591 | 2.389| 17.0| 19.8 122 |11 958| — 249.9| 1.369| 2.149| 20.2| 19.8
2 1 (111070 + 913.3| 1.510| 2.391| 13.3| 19.6 2 1 |11 763| — 312.4| 1.267| 2.127| 16.8| 195
211 |11 4.15|-41016.8| 1.450| 2.393 89| 19.3 211 |11 2.62| — 311.2| 1.183| 2.106 | 12.6| 19.2
221 |1055.40 | +1129.6 | 1.415| 2.394| 4.2| 19.0 221 |1054.94| — 2448| 1.120| 2.086| 8.0| 18.9
3 2 |1045.47 | +1243.2| 1.407| 2.395 24| 18.9 3 2 | 104553 | — 1554| 1.081| 2.065| 4.4| 18.6
312 |1035.69 | +1348.1| 1.428| 2.396 6.9| 19.2 312 |1035.85| — 049.7| 1.067| 2.045| 6.7| 187
322 [1027.29 | +1437.6| 1.474| 2396 | 11.5| 19.4 322 (102741 |+ 0225 1.077| 2.025| 11.8| 189
4 1 |1021.24|+15 7.9| 1.543| 2.396| 15.6| 19.7 4 1 |1021.54|+ 13061| 1.108| 2.007| 16.9| 19.1
456668 2007 RX76 229.6 150716 0°4/29.9 18 221099 2005 SP104 229.6 168716 1°4/28.2 16
122 |111293| 4+ 241.7| 1.869| 2.639| 15.8]| 22.2 122 |111277]+ 9 92| 2.216| 2.998| 13.3] 21.8
21 |11 901 |+ 322.7| 1.784| 2.647| 1255| 220 2 1 |11 853 |-+ 949.0| 2.129| 3.001| 10.4| 21.6
211 |11 2.73 |+ 4215| 1.721| 2.654| 8.6| 21.8 211 |11 2.23|-+1039.0| 2.065| 3.005| 6.9| 21.4
221 |1054.64 |+ 534.0| 1.685| 2.661 42| 215 221 |1054.36 | +1134.7| 2.028| 3.007 32| 21.1
3 2 |1045.61 |+ 653.7| 1.676| 2.667 06| 21.3 3 2 |1045.69 | +1230.3| 2.022| 3.010 1.8| 21.0
312 |1036.71 |+ 812.3| 1.698| 2.673 51| 21.6 312 |1037.12| +1320.0| 2.045| 3.011 53| 21.3
322 |1028.97 |+ 922.7| 1.747| 2.678 94| 21.9 322 |1029.54 | +1359.0| 2.096| 3.013| 8.9 | 215
4 1 |1023.18|+1019.4| 1.821| 2.682| 13.2| 221 4 1 |1023.63|+14246| 2.172| 3.013| 12.1| 21.7
375825 2009 UQ72 229.6 186792 278/26.3 15 93816 2000 W.Je1 229.6 99°21 4°0/ 4.6 18
122 |1113.41|+14425| 2.623| 3.408| 11.4| 22.4 122 [111299]| — 6 6.2| 2.180| 2.900| 15.3| 19.3
2 1 |11 8.74| +1534.4| 2532 | 3.407 8.8| 222 2 1 |11 863 — 620.3| 2.100| 2.919| 12.7| 19.2
211 |11 2.22|41632.1| 2.467| 3.406 6.0| 22.0 211 |11 223| — 616.3| 2.040| 2.937| 9.6| 19.0
221 |1054.31| +1730.5| 2.430| 3.404 34| 218 221 |1054.34| — 5545| 2.006| 2.956| 6.4| 18.9
3 2 |1045.67 | +1824.1| 2.424| 3.402 33| 21.8 3 2 |1045.71| — 517.3| 1.999| 2.974| 42| 187
312 |1037.10 | +19 7.7| 2.449| 3.398 58| 22.0 312 |1037.27| — 429.3| 2.021| 2.992| 5.0/| 18.8
322 [1029.37 | +1938.2| 2502 | 3.394| 87| 221 322 |1029.86| — 336.3| 2.072| 3.009| 7.8| 19.0
4 1 |1023.11|+1953.9| 2.580| 3.390| 11.4| 223 4 1 |1024.14| — 2441 | 2.149| 3.026| 10.8| 19.2
337659 2001 TAiso 229.6 150735 0°7/28.6 17 179231 2001 UA3p 229.6 198°02 076/28.9 17
122 |1110.45]|+ 837.2| 3.338| 4.102 96| 225 122 |111155| + 544.2| 2.431] 3.199| 12.7| 21.1
21 |11 592 |4+ 9 7.7| 3.251| 4.113 75| 224 2 1 |11 7.47|+ 6321| 2.331| 3.195| 10.0| 20.9
211 |11 004 |-+ 9448 3.189| 4.124| 5.0| 222 211 |11 1.48| -+ 732.7| 2.256| 3.191 6.7| 20.7
221 [1053.19| +1025.6 | 3.157 | 4.135 23| 22.0 221 |1054.02| + 842.1| 2.208| 3.186 3.1 20.4
3 2 |1045.86|+11 6.6 | 3.156 | 4.145 1.0| 21.9 3 2 |1045.76 | + 955.0| 2.190| 3.180 1.0| 203
312 |1038.64 | +11443| 3.186| 4.154 36| 221 312 [1037.51| +11 50| 2.204| 3.174| 4.6| 205
322 [1032.04| +1216.0| 3.247 | 4.162 6.1 223 322 [1030.07| +12 6.8 | 2.246| 3.167| 8.2| 20.7
4 1 |1026.55|+1239.5| 3.336| 4.170 84| 225 4 1 |1024.13| +1256.4| 2.315| 3.159| 11.3| 20.9
307991 2004 RYos 2296 178712 2°0/27.5 17 218715 2005 UF7s 2 29.6 20459 278/ 2.9 17
122 |1114.62| 412424 | 2543 | 3.323| 11.9| 21.1 122 |1116.25] — 033.3| 2.177| 2.917| 14.8| 20.3
2 1 |11 9.68|+1313.9| 2.453| 3.325 92| 20.9 2 1 111137 — 058.1| 2.075| 2.913| 12.1| 20.1
211 |11 2.85| +1351.5| 2.387 | 3.326 6.2| 20.7 211 |11 426|—1 95| 1.995| 2.910| 8.8| 19.9
221 |1054.60 | +1431.0| 2.350| 3.327 31| 205 221 |105539|— 1 7.8| 1.941| 2.905| 5.3| 19.7
3 2 |1045.63|+15 7.5| 2.343| 3.327 24| 204 3 2 | 104554 | — 055.0| 1.916| 2.901 2.8| 195
312 |1036.77 | +1536.6 | 2.367 | 3.327 52| 20.6 312 |1035.69| — 034.8| 1.921| 2.895| 47| 19.6
322 |1028.79 | +1555.1 | 2.420| 3.326 8.4| 208 322 |1026.80| — 011.4| 1.955| 2.800| 8.3| 19.8
4 1 |1022.36|+16 1.4| 2.498| 3.324| 11.2| 21.0 4 1 |1019.68| 4+ 0105| 2.014| 2.884| 11.7| 20.0
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110276 2001hSW252 2296 32769 3°1/27.018 13930 Tashho 229.6 193799 2°6/27.5 18
m o ’ o m m o ’ o m
122 |1112.46]|+13 02| 1.678| 2.488| 15.8| 19.2 122 |1117.29| +11405| 1.835| 2.626| 15.3| 18.6
2 1 |11 897 |+1343.7| 1.602| 2.491| 12.2| 18.9 2 1 |1112.62| +1224.0| 1.746| 2.624| 12.0| 18.3
211 |11 2.86| +1436.9| 1.548| 2.494| 8.2| 18.7 211 |11 5.32|-+13182| 1.680| 2.622| 8.1 | 18.1
221 |1054.76 | +1533.0| 1.520 | 2.498| 4.3| 185 221 | 105596 | +1417.0| 1.641| 2.619| 4.0| 17.8
3 2 |1045.64|4+1624.1| 1.518| 2.501 3.7| 18.4 3 2 |1045.47|+1512.8| 1.630| 2.615| 3.1| 17.8
312 |1036.74 | +17 29| 1544 | 2505| 7.3| 187 312 | 103507 | +1558.2| 1.648| 2.610| 6.9| 18.0
322 |1029.17 | +1724.7| 1596 | 2509 | 11.4| 18.9 322 |1025.92| +1628.2| 1.693| 2.604| 11.0| 18.2
4 1 |1023.79| +1727.9| 1.670| 2.514| 150| 19.1 4 1 |1018.94| +16406| 1.762| 2598 | 14.7| 18.4
340759 2006 SX300 220.6 109°38 4°5/24.3 17 205236 2000 QB13; 2 20.6 249%1 2°0/ 2.1 17
122 |1111.49| 421 0.0| 2.510| 3.311| 11.4| 20.9 122 |111561| 4+ 127.1| 1.778| 2.542| 16.8| 21.1
2 1 |11 730|-+2156.7| 2439 | 3.320| 89| 207 2 1 |111156|-+ 120.1| 1.671| 2.527| 13.6| 20.8
211 |11 1.26 | +2254.6| 2.393| 3.328| 6.4| 20.6 211 |11 482|-+ 129.7| 1585| 2511| 9.8| 205
221 |1053.85|+2347.8| 2.375| 3.337| 47| 205 221 | 105583 |+ 154.4| 1523 | 2.495| 54| 20.2
3 2 |1045.81|+24306| 2386 | 3.345| 5.1| 205 3 2 |104548 |+ 2309 1.489| 2.478| 20| 20.0
312 |1037.95|+24585| 2426 | 3.353| 7.2| 207 312 |1034.98 |+ 313.2| 1.484| 2.461| 5.4| 20.2
322 |1031.03|+25 96| 2.492| 3.361 97| 208 322 | 102556 | + 355.1| 1506 | 2.443| 10.1| 20.4
4 1 |1025.66|+25 3.7| 2582| 3.369| 12.0| 21.0 4 1 |1018.27| 4+ 430.4| 1.552| 2.425| 14.4| 20.6
390504 2014 BB; 2296 11°%41 7°1/ 6.817 199490 2006 DTgs 229.6 148°08 0°5/ 1.2 17
122 |1112.64| —12 7.7| 2.201| 2.886| 16.1| 20.6 122 |[1112.01| + 4 14| 2312| 3.075| 13.4| 21.3
2 1 |11 861 |—1312.4| 2.104| 2.886| 14.0| 20.4 21 |11 7.82| -+ 416.7| 2.222| 3.081| 10.6| =21.1
211 |11 2.42| —1358.7| 2.028| 2.888| 11.5| 20.2 211 |11 170 |+ 4441 | 2156 | 3.087| 7.3| 20.9
221 |1054.53| —14242| 1.974| 2.889| 9.0| =20.1 221 |1054.11 |+ 520.8| 2.116| 3.092| 3.6| 20.7
3 2 |104568| —1427.8| 1.946| 2.800| 7.3| 20.0 3 2 |104578 |+ 6 2.8| 2.106| 3.007| 0.6| 20.5
312 |1036.82 | —1411.4| 1.946| 2.892| 7.3| 20.0 312 | 103757 |+ 645.0| 2.126| 3.102| 4.2| 208
322 | 102887 | —13395| 1.972| 2.894| 9.1| 20.1 322 |103026 |+ 7229 2175| 3.106| 7.8| 21.0
4 1 |1022.63| —1258.0| 2.024| 2.8906 | 11.5| 20.2 4 1 |102454 |4 7527 2249 3.110| 11.0| 21.2
263917 2009 FlLgo 2206 93°46 1°5/ 1.818 85908 1999 CEgs 220.6 6842 2°9/27.418
122 |1112.46|+ 1427 1.650| 2.427| 17.3| 21.2 122 |111288 |+ 952.6| 1.373| 2.187| 183 | 18.9
21 |11 902 |+ 150.8| 1.565| 2.430| 13.9| 21.0 2 1 |11 9.74| +1054.6| 1.308| 2.199 | 14.2| 18.7
211 |11 296 |+ 217.4| 1.500| 2.432| 9.8| 207 211 |11 3.60| +1212.3| 1.264| 2.211| 95| 185
221 |1054.85| 4+ 259.8| 1.460| 2.434| 5.2| 205 221 |1055.17 | +1337.3| 1.244| 2.224| 46| 18.2
3 2 |104563 |+ 353.0| 1.446 | 2.436 15| 202 3 2 |104562| +14588| 1.250| 2.236| 3.5| 18.2
312 | 103654 | + 4495 | 1.460| 2.438| 53| 205 312 |1036.41| +16 6.4 | 1.283| 2.248| 7.9| 185
322 |1028.71 |+ 542.1| 1.501| 2.440| 9.9| 20.8 322 |1028.84| +1653.3| 1.340| 2.261| 12.6| 18.8
4 1 |1023.06|+ 624.7| 1565| 2.443| 14.0| 21.0 4 1 |1023.84|4+1716.9| 1.419| 2273 | 16.6| 19.0
346075 2007 UL1o4 220.6 26°03 2°6/27.0 17 166192 2002 EWg; 220.6 220°71 0°4/29.3 18
122 |11 9.06 | +1223.1| 2.066| 2.868| 13.5| 21.2 122 |1115.13| 4+ 623.7| 1.920| 2.697| 15.2| 21.0
2 1 |11 580|413 9.8| 1.987| 2.872| 10.4| 21.0 2 1 |1110.89|+ 6446| 1.818| 2.687| 12.1| 20.8
211 |11 046 |-+14 50| 1.931| 2.876| 6.9| 20.8 211 |11 417|-+ 719.0| 1.739| 2.676| 83| 205
221 |105355|-+15 3.1| 1.902| 2.880 36| 206 221 |105545|+ 8 33| 1.686| 2.664| 3.9| 20.2
3 2 | 104585 | +1557.8| 1.902 | 2.885 3.0| 206 3 2 |104556 |+ 8521 | 1.661| 2.652| 0.9| 20.0
312 | 103832 |+1642.8| 1.930| 2.800| 6.2| 20.8 312 | 103564 |+ 938.7| 1.666| 2.639| 55| 20.3
322 |1031.80|+17139| 1.985| 2.806| 9.7| 21.0 322 |1026.78 | +1017.4| 1.698| 2.626| 9.9| 20.5
4 1 |1027.00|+1729.1| 2.063| 2.901| 12.8| 21.2 4 1 [1019.90| +1043.9| 1.755| 2.612| 13.8| 207
227627 2006 BSes 220.6 89°03 1°7/28.118 274607 2008 TDg9 220.6 268°80 3°4/ 4.1 17
122 |1111.80| 4+ 943.1| 1.954| 2.747| 145| 20.6 122 |11 860| — 454.4| 2.073| 2.812| 155| 21.0
2 1 |11 8.02|-+1019.6| 1.874| 2.754| 11.2| 20.4 2 1 |11 556| — 447.6| 1.971| 2.805| 12.8| 20.8
211 |11 2.00|+4+11 6.7| 1.818| 2.760| 7.5| 20.1 211 |11 042| — 4208| 1.889| 2.798| 9.6| 20.5
221 |1054.29 | +1159.4| 1.787 | 2.767 35| 19.9 221 | 105362 | — 334.6| 1.832| 2.791| 6.1| 20.3
3 2 |1045.74 | +1251.3| 1.786 | 2.773 21| 1938 3 2 |104588| — 2321 | 1.803| 2.784| 3.5| 20.1
312 |1037.36 | +1336.1| 1.813| 2.780| 5.8| 20.1 312 |1038.12| — 119.2| 1.801| 2.777| 4.8| 20.2
322 |1030.10 | +14 9.1| 1.867| 2.786| 9.6| 20.3 322 |103127| — 0 29| 1.828| 2.770| 83| 20.4
4 1 |1024.70| +14275| 1.945| 2.793| 13.0| 205 41 [1026.08|+ 1 97| 1.881| 2.763| 11.8| 206
138637 2000 RN2g 220.6 162°02 2°1/ 2.918 377426 2004 TFigo 2 20.6 225°87 0°5/29.1 17
122 111152 — 025.1| 2.734| 3.470| 12.2| 19.7 122 |1111.81| + 635.7| 2.347| 3.119| 12.9| 225
2 1 |11 714|— 0348| 2636| 3.473| 99| 195 2 1 |11 780|+ 7 75| 2.243| 3.109| 10.2| 22.3
211 |11 1.09|— 032.8| 2562 | 3.476| 7.1| 19.4 211 |11 1.79| -+ 7509 | 2.162| 3.099| 6.9| 22.0
221 |1053.78| — 020.3| 2514 | 3.479| 42| 19.2 221 | 105423 |+ 842.6| 2.109| 3.088| 3.2| 21.8
3 2 |104582|+ 0 05| 2.496 | 3.481 21| 19.0 3 2 |104579 |+ 937.6| 2.086| 3.076| 0.9| 21.6
312 |1037.92 |+ 026.3| 2.508| 3.483 3.7| 19.2 312 |1037.34 | +1030.1| 2.093| 3.064| 47| 21.8
322 |1030.77 |+ 053.6| 2550 | 3.485| 6.6| 19.3 322 |1029.71 | +11 15.3| 2.128 | 3.052| 8.4| 22.0
4 1 |1024.93|+ 1188| 2.619| 3.487| 9.4| 195 4 1 |1023.63|41149.4| 2.189| 3.039 | 11.7| 22.2
424167 2007 HR43 220.6 156°78 2°2/27.3 17 424693 2008 SNg 220.6 161%69 1°2/ 2.1 16
122 |1111.77] +1132.3| 2.245| 3.035| 12.9| 21.9 122 [111029| + 022.4| 2.662| 3.406| 12.3| 22.2
2 1 |11 7.73|+1219.8| 2.161| 3.039| 10.0| =21.7 2 1 |11 6.24 |+ 051.8| 2567 | 3.412| 9.8| 221
211 |11 1.68|+1315.9| 2.102| 3.044| 6.7| 215 211 |11 051 |-+ 1347| 2.496| 3.418| 6.9| 21.9
221 |1054.11 | 414155 | 2.069 | 3.047 33| 21.3 221 | 105354 |+ 228.9| 2452 | 3.423| 37| 217
3 2 |1045.77 | +15125| 2.067 | 3.051 26| 213 3 2 | 104501 |+ 330.3| 2439 | 3.428 12| 215
312 | 103756 | +16 1.1| 2.093| 3.054| 5.8| 215 312 | 103837 |+ 4341 | 2456 | 3.432| 37| 217
322 |103031|-+1637.0| 2.148| 3.057| 9.1| 217 322 | 103158 |+ 535.1| 2503 | 3.436| 6.9| 21.9
4 1 |1024.71| +1658.0| 2.227| 3.060| 12.2| 21.9 4 1 [1026.12| + 629.2| 2578| 3.439| 98| 221
467974 2012 LR, 229.6 199760 5°1/ 6.117 238774 2005 JM106 2 29.6 268777 270/ 2.8 17
122 |1111.61| —1026.8| 2.497| 3.184| 14.4| 21.8 122 |11 956| — 1 23| 2535]| 3.277| 12.9| 21.8
2 1 |11 753 | —1048.1| 2.390| 3.181| 12.2| 21.6 2 1 |11 5.98| — 054.6| 2.414| 3.255| 10.5| 21.5
211 |11 154 | —1051.3| 2.304| 3.177| 9.8| 215 211 |11 055| — 0326 2316 | 3.233| 7.6| 21.3
221 |1054.07| —1035.5| 2.242| 3.173| 7.2| 21.3 221 |1053.66|+ 0 2.7 | 2.244| 3.210| 45| 21.1
3 2 |104577|—10 1.7| 2208 | 3.168| 5.3 | 21.2 3 2 |104588 |+ 048.6| 2.200| 3.187| 2.0| 20.9
312 |1037.44| — 913.0| 2203 | 3.163| 5.6| 21.2 312 |1037.99 | + 140.6| 2.187| 3.164| 4.0| 21.0
322 |1029.89 | — 8145 | 2.226| 3.157| 7.7| 21.3 322 |1030.76 | + 233.8| 2203 | 3.140| 7.4| 21.1
4 1 |1023.81| — 712.2| 2.276| 3.151| 10.3| 21.4 4 1 |1024.89| 4 3233| 2.246| 3.116| 10.6| 21.3
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191287 2003 FD7s 2 29.6 30049 4°0
1287 2000, 70 o : ‘ 70/25.9 17 134489 1998 XR3g 2206 123°08 2°5/ 2.9 18
66 | +1343.8| 1.731| 2544 1 Y "16.7 39, - - - -
122 |11 966|113 : 51| 200 122 |111677| — : ¥
REnRC R AR I RRET IR f e R
48 | 117330 1493 | 2469 | 4 ) 34120809 1967 2883 . :
221 | 105448 117339 1493 2. 7| 191 221 |105540| — 0355| 1.932| 2. 52| 183
3.2 104574 118545 ) 1466 444 | 48| 191| 32 |104566|— 0 94| 1.926 51| 33| 183
312 103685 | 120 23| 1.466 %.420 85| 192 312 |[1036.10|+ 023.0| 1.950 5o | 2ol 1o3
: : : : . 2925 | 46| 18
322 102002 12040.3| 1.4 305| 12.7| 194| 322 |1027.66 |+ 056.7| 2.002 4
st 200 2 L 637 87%%71 105162.6 96| 4 1 |102105|+1271] 2 Ogl %Iggg 1?'}1 %g'g
N gy P Ty Y G | T M e | 2HET T2
62| +1050.8 | 1874 2650 . . 980 | — 0285| 2.565| 3.308| 12.7
2 1 |Hl132r) 411 75| 1803 | 2. 11.9| 202 21 |11 607| — 0205 2463| 3. o5 39
211 |11 548 +11231) 1756 %.695 79| 200 211 |11 049|+ 0 1.0| 2.384 3303 | 93| 3k
221 |1085.92] +11422| 1734 2.713 3.7 198 221 |1053.58 |+ 034.6| 2.331 3395 | 43| 3173
3.2 |104556| 111806 ) 1742 731 18| 197 3 2 (104594 |+ 117.1| 2.308 3505 | 13| 313
312 103557 112105 1.770 %.748 57| 20.0 312 103833 |+ 2 43| 2315 3501 | 38| 303
322 102694 112119 184 765| 96| 203 322 |1031.46| 4 251.5| 2.351 33y | 38| 3i3
e 205 L L8 3303%7182 006132.0 205| 4 1 1102597 |+ 3343| 2413 gﬁggg 1(7)'8 %%g
SRRy au 0.6 30321 0 1/3 8818 | 453280 2008 172/53 220.6 114°59 0°8/20.0 18
08 |4 4100] 2122| 2000 | 106 ) 24| 6,841 1673| 2457| 168
2 1|1 3081+ 4100) 2122| 2. . 18.9 21 [1111.77| 4+ 649.1| 1.602| 2. $3| 353
211 |1058.72| 1 5579 2.035 972| 72| 186| 211 |11 468|+ 7 454| 1553 | 35| 319
221 | 105283 | 8 03| 1975 %.954 33| 184| 221 |105562| -+ 851.8| 1.530 a0 | 21| a1k
32 |lo46.02| 110108 ) 1940 936 | 11| 182 3 2 |1045.63|+10 05| 1.535 5298 | 13| 313
312 103913 | 112198 | 1.049 %.919 52| 184| 312 |103595|+11 34| 1.569 S| 53| 313
: : : : ) ) 2541| 59| 21
322 |1032.98| 114184 198 902 | 9.1| 186 322 |1027.69 | +1154.1| 1.62 6
oo 20 o3 L2 68206%8585 107122.6 188 4 1 |1021.68|+12288 12712 %;2?8 %91'? %%8
122 | 111628 +1014.9 1.900 | 2.774 | 1/4 §'2 1821 0 46;'9225 20?? T 2206 30°54 76 8318
‘64 | 110433| 1896 | 2770 | 11. ) 72| —1a545 ) 1718 2418] 108
2 1 |111l64) 110433 18% | 2 1.4| 208 21 |11 537|—15169| 1.635| 2. 103 318
211 |11 457\ 111218 1524 764 | 77| 206 211 |11 049| —1510.1| 1.568 5| 159| 68
221 |1085.60| +12 5.6 1.780 %.758 36| 203 221 |1053.71| —1431.9| 1.523 Saas| 1a3| 208
32 | 104550 112489 Licd 752 | 21| 202 3 2 | 104593 | —13 235 | 1.501 Sas3| 93| 308
312 103504 | 113253 L1778 %.745 59| 204| 312 |103827|—11509]| 1.505 Saa| 33| %02
: : : : ) ) 2.463| 7.8| 20
322 | 102679 +1350.2| 1.82 737| 100| 206| 322 |1031.78| —10 35| 1.534 °
64526 2001 VE10s 229 66 73321229 o°11/3é€6a 6 1820-8 46212; 20%)% %(7632 8125 1580 %:gg 13'8 38-2
122 |111435|+ 531.0| 1.458| 184 1 2205 89739 4%/2¢ |
122 [111435| + 5310/ 14sg| 2254 lg4| 196| 122 [111781|+15490] 1 508 | R
2 1 |111082| 1+ 545.7) L1381 2_259 145| 194| 21 |111298| 416553 | 1.468 %'320 151 33
211 |11 436 |+ 6175 1.323 263| 99| 191 211 |11 537|+18 7.3| 1.449 05| 35| 309
221 105558 | 17 21| 1.289 %.268 47| 188| 221 |1055.84|+19156| 1.456 Saes| 23| 203
3.2 104560 + 7027 1282 273| 08| 186 3 2 | 104563 | 42011.0| 1.490 Saee| 23| 308
312 |1035.82| 1 8410/ 1301 %.277 6.2| 189 312 |1036.09 | +20 47. i Ser| a3l 273
: : 27| 02| 189 71| 1551 | 2501 | 84| 211
322 |1027.55 | 9200 1346 . 322 | 102832 | 421 13| 1.638 i
PR L L 523:.3%87 20315.;3 195 471 |1023.02|42054.4| 1.746 %g% %523% %H
% 2% ﬂ %8'{7 + 1 89| 1.485| 2.266 | 1/8 8'3 1820 5 43325)27 20?? o 2 T o ) Ls 17
T7| 41 89 1438 2260 . . 8.22 | + 240.9| 2420 3.192| 12.¢
2.1 |111010| + 0584 1414 2 151 | 203 2°1 |11 496|4+ 3 07| 2:319| 3. 105 31k
211 |11 380 | + 1 7.0 1.361 201| 107| 200| 211 |1059.87| -+ 333.8| 2.233 316 93] 513
221 |1085.26| + 1326/ 1332 %.304 59| 198 221 |1053.34 |+ 417.8| 2172 31| I3 3
3.2 (104566 + 2105 1329 2.318 23| 19.6 32 |104599 |4 5 91| 2141 3% | 38| 308
312 | 103635 ) 4 2537 1353 2.332 56| 198 312 | 103859 |+ 6 24| 2140 3iis| 28| 383
322 | 102853 ) 1 335.1) 1403 345 | 102| 201 322 |1031.92 |+ 652.7| 216 31| 37| 30
Lorots 200 Bl L 1813;60 30314.2 ! 204| 4 1 |102667|+ 7355 21225 gﬁtl)g% 1(7)@7) %%i
122 | 1177 — 5 70 a0l 503l das] onn| Pras Torieas 2206 1458 16/26218
177| =5 70| 2310/ 3033 . . 6.46 | + 838.7| 1.807| 2503 | 15.7
2 1|11 7741 -5 1o| 2210| 3 120| 210| 2 1 |[111173|4+ 926.2| 1.738| 2. B3 181
211 |11 174| — 4382 2132 3.035| 9.0| 208 211 |11 453|41026.1| 1.692 53| B3| 193
221 |1054.20| — 3576 2.079 3.035| 57| 20.6 221 |1055.52 | +1132.4| 1.673 S| 58| a3
32 |lodsss|— 3 27) 2.054 3.034| 34| 204| 3 2 |104566|4+1237.6| 1.682 %'652 33 193
312 |1037.50 ) — 1584 | 2.059 3.033| 45| 205 312 |1036.12 | +1334.3| 1.720 2'670 =1 183
322 |103003) — 050.8| 2.003 3.031| 7.7| 207 322 |1027.93| +1417.2| 1.78 Soal 01| 193
e o0 2412 2 13434(;29 O02102_9 200| 4 1 |1021.86|+14436 1:872 %I;% %g% %g'g
% 2% ﬂ ig-% + 4315 2.008| 2775 | 1/5 8'8 1821 4 1836253 20?% 1%5% 2200 201042 o5 Ls 17
01| - 4564 | 1.927| 2780 11. ' 23| £ 137) 17701 2540 104
2 1 |111001 ) 4564 1927 2 118| 212| 2 1 |11 741|+ 1477| 1659 2. 153 299
211 |11 390 1+ 5351 1870 803 | 81| 210 211 |11 205| 4 2183 | 1.569 5250 | o3| 194
221 | 108521 | 1 6239 1.839 %.816 39| 207| 221 |105458| -+ 3 58| 1.503 Sae| 23| 181
3.2 (104568 + 7174/ 1837 2.828 06| 205 3 2 |104578|+ 4 56| 1.464 %'477 39| 158
312 |103637]+ 8 93 1865 2.840 48| 208 312 |1036.78 | + 510.7| 1.452 2'454 23| 188
322 |102820 )| 1 §54.2| 192 851 | 88| 211 322 | 102876 |+ 6 13.2| 1.46 | 193] 193
s 200 20 193;;61 303122_3 213 41 |102273|4+ 7 63 1I5o§ 3:‘3‘81 %g'é %g%
122 |11 %61_:151 +1622.3| 1.965| 2.767 | 1/4 i'o 1820 8 ?333 Kolblzog 8 2290 160001 0'0/20,618
14| +16307| 1888 | 2771 ) ' 84| £ 8213] 2858 3.620( 111
2 1 |1110.14| 11639.7| 1888 2 109 206| 21 |11 577|+ 552.7| 2766 3. il 183
211 |11 343|117 10) 1833 2.776 74| 204 211 |11 014|+ 627.6| 2.698 35| 24| 133
221 |1054.99| 117207 | 1.806 781| 42| 202| 221 |105337|4+ 7 92| 2.658 3| 28| 3
32 |1045.72] 117334 | 1806 %.786 37| 202| 32 |1046.01|+ 7539 2648 33| o8 I8
312 |1036.70| 117347 )| 1835 2.792 67| 204| 312 |1038.73| -+ 837.3| 2.669 3 3 s
322 | 102801 117 22.2| 1890 2.;99 102 | 20.6 322 |1032.15| + 9159 2. 3| ¥ i3
: : 7199|1021 20. 9| 2720| 3646| 6.7| 18.
sl 271 |102682|+ 94671 27981 3.649| 9.4 13%




EPHEMERIDES

2 29.6 2 29.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
236385 2006hDO14 2296119796 2°5/27.118 216109 2006hRJ75 229.7 269779 173/2 8.6 17
m o ’ o m m o ’ m
122 |111152| 412 3.8| 2.120| 2.915| 13.4| 20.8 122 |1113.47 |+ 836.9| 1.752| 2.546 15.8 21.3
2 1 |11 7.66|+1254.1| 2.042| 2.922| 10.4| 20.6 2 1 |11 992+ 9 44| 1.652| 2.530| 12.5| 21.0
211 |11 1.71|+1353.0| 1.987 | 2.930 69| 20.4 211 |11 3.72|+ 9453| 1573| 2514| 85| 208
221 |1054.18| +1455.1| 1.959| 2.937 35| 20.2 221 |1055.35|+1035.1| 1.519| 2.498| 4.0| 205
3 2 |1045.88| +1553.6| 1.960 | 2.943 3.0 20.2 3 2 |1045.69 | +1127.3| 1.492| 2.482 1.8| 203
312 |1037.73| +16 42.5| 1.990 | 2.950 6.1| 20.4 312 [1035.95| +1214.2| 1.494| 2.465| 6.3| 205
322 |1030.62 | +17 17.5| 2.048| 2.956 95| 20.6 322 [1027.34| +1249.7| 1.523| 2.448| 11.0| 20.7
4 1 |1025.25|+1736.4| 2.130| 2.963| 12.6| 20.8 4 1 1102086 +13 9.8| 1.574| 2.431| 151 21.0
437021 2012 TYos4 229.6 200°70 2°9/ 3.6 17 465646 2009 QJ7 229.7 13718 1°0/ 1.6 16
122 |111077| — 248.7| 2.442| 3.175| 135]| 21.3 122 |1114.17] + 2529 2.233| 2.990| 14.0| 22.2
2 1 |11 6.86| — 259.1| 2.341| 3.173| 11.1| 21.1 21 |11 956|-+ 3 1.2| 2.147| 3.001| 11.1| 22.0
211 |11 1.08|— 255.1| 2.263| 3.172 82| 21.0 211 |11 291 |-+ 322.4| 2.084| 3.011 7.7 218
221 |1053.89 | — 237.3| 2.211| 3.170 52| 20.8 221 |1054.74 |+ 354.0| 2.047| 3.021 40| 216
3 2 |1045.92|— 2 7.8| 2.187| 3.168 3.0 20.6 3 2 |1045.81 |-+ 432.0| 2.040| 3.030 1.0| 21.4
312 |1037.98| — 130.6| 2.192| 3.166 43| 207 312 |1037.04|+ 511.6| 2.063| 3.039| 43| 21.7
322 |1030.84| — 050.3| 2.227| 3.164| 7.3| 20.9 322 |1029.25 |+ 547.9| 2.115| 3.048| 7.9| 21.9
4 1 1102516 — 011.3] 2.287| 3.162| 10.3| 21.1 4 1 1102314+ 617.2| 2.193| 3.055| 11.2| 22.1
57298 2001 QE193 229.6 126719 573/ 4918 400270 2007 RA21s 229.7 13010 0°1/29.5 18
122 |1113.89| — 645.4| 1.899| 2.624| 17.1| 19.2 122 |111464| + 4504 1.921| 2.694| 15.4| 22.2
2 1 |11 987 | — 7250 1.807| 2.627| 14.4| 19.0 2 1 [111025|+ 524.6| 1.843| 2.708| 12.1| 22.0
211 |11 3.44|— 7455| 1.735| 2.629| 11.2| 18.8 211 |11 353 |+ 613.6| 1.787| 2.722| 82| 21.8
221 |1055.11 | — 7455 1.686| 2.632 7.8| 18.6 221 |1055.08|+ 713.0| 1.757| 2.734| 3.9| 21.6
3 2 |1045.72| — 7259 1.664| 2.634| 55| 185 3 2 |1045.77 |+ 816.6| 1.756| 2.746| 0.7| 21.3
312 |1036.39| — 650.6 | 1.669| 2.637 6.2| 185 312 |1036.67 |+ 917.3| 1.784| 2.758| 5.1 | 21.7
322 |1028.15|— 6 5.6 | 1.702| 2.639 92| 187 322 |1028.75|+10 9.3 | 1.840| 2.769| 9.2| 22.0
4 1 1102187 | — 517.7| 1.759| 2.641| 125| 18.9 4 1 1102277 | +1048.3| 1.922| 2.779| 12.8| 22.2
8489 Boulder 229.6 286740 076/28.9 18 386596 2009 FDsg 229.7 169790 3°3/26.3 17
122 |11 7.80|+ 630.4| 2.338| 3.118| 12.7| 18.4 122 |1114.34] +18 0.7| 2.518| 3.310| 11.6| 20.8
21 |11 469|+ 7 85| 2.236| 3.107| 10.0| 18.2 2 1 |11 953 | -+1827.0| 2.433| 3.311 9.1| 20.6
211 |1059.71 |+ 758.8| 2.158| 3.096 6.8| 17.9 211 |11 2.81|-+1855.5| 2.373| 3.311 6.3| 20.5
221 |1053.27 |+ 857.6| 2.106 | 3.085 31| 17.7 221 |1054.67 | +1921.6| 2.341| 3.312 3.8| 20.3
3 2 |1046.01 |+ 959.8| 2.084| 3.074 1.0| 175 3 2 |1045.84 | +1940.5| 2.338| 3.312 3.7| 203
312 |1038.76 | +1059.6 | 2.092 | 3.063 47| 177 312 |1037.17| +1948.4| 2.365| 3.313| 6.1| 20.4
322 (103228 | +1151.5| 2.127| 3.053 83| 17.9 322 |1029.44 | +1943.3| 2.420| 3.313| 8.9 | 206
4 1 |1027.28|+1231.8| 2.188| 3.042| 11.6| 18.1 4 1 |1023.29|+19249| 2500 3.313| 11.6| 20.8
455798 2005 SB1; 229.6 15351 278/ 3.918 359801 2011 UF4; 229.7 15090 1°9/ 2.3 18
122 |111074| — 5 5.0| 2.315| 3.040| 14.4| 22.1 122 |1114.10] — 015.2| 1.793| 2.553| 16.8| 21.7
2 1 |11 6.89| — 440.6| 2.221| 3.048| 11.8| 21.9 2 1 |1110.09|— 0 1.2| 1.707| 2560 | 13.6| 215
211 |11 1.11 | — 357.2| 2.149| 3.056 87| 21.7 211 |11 3.60| + 032.1| 1.642| 2566| 9.7| 21.3
221 |1053.90| — 256.4| 2.103| 3.062 54| 215 221 [1055.19 |+ 1221 | 1.601| 2.572| 5.3| 21.0
3 2 |1045.92| — 142.0| 2.086| 3.069 29| 213 3 2 |1045.75 |+ 2241 | 1589 | 2.577 19| 208
312 |[1038.04| — 020.0| 2.099| 3.074| 4.3| 21.4 312 |1036.45|+ 330.7| 1.605| 2582 | 5.0| 21.0
322 |1031.03|+ 1 3.0| 2.141| 3.079 75| 21.6 322 |102835|+ 4346| 1.648| 2586 | 93| 21.3
4 1 |102557 |+ 2205| 2.210| 3.084| 10.7| 21.8 4 1 1102230+ 529.4| 1.716| 2590| 13.2| 21.5
184121 2004 HFeo 229.6 291°16 0°8/ 1.2 17 26089 1985 QN> 229.7 182°30 3°0/ 3.8 18
122 |1113.75]|+ 453.9| 1.741| 2523| 16.4| 20.4 122 |1111.90] — 416.0| 2.220| 2.950| 14.8| 19.5
2 1 [1110.16 |+ 4479| 1.636| 2506 | 13.2| 20.1 2 1 |11 795| — 4 83| 2.121| 2.951| 12.2| 19.3
211 |11 3.90| + 455.6| 1.553| 2.488 92| 19.8 211 |11 1.94| — 342.3| 2.044| 2.951 91| 19.1
221 |1055.45 |+ 514.8| 1.494| 2.471 46| 195 221 |1054.35| — 259.1| 1.992| 2.951 57| 18.9
3 2 |1045.66 |+ 541.4| 1.463| 2.453 09| 19.2 3 2 |104589| — 2 1.8| 1.968| 2.950 31| 187
312 |1035.76 |+ 6 9.8 | 1.459 | 2.436 55| 19.5 312 |1037.46| — 055.8| 1.974| 2.949| 45| 1838
322 (102696 |+ 6342 | 1.482| 2.419| 10.3| 19.7 322 [1029.93 |+ 012.7| 2.000| 2.947| 7.9| 19.0
4 1 [102029|+ 649.9| 1.528| 2.402| 14.6| 19.9 4 1 |1024.04|+ 117.3] 2.070| 2.945| 11.2| 19.2
107400 2001 DP» 229.6 282209 1°9/ 1.7 18 398338 2011 QV3s 229.7 124555 3°2/26.7 18
122 |1117.04| 4+ 335.3| 1.428| 2.215| 19.2| 20.1 122 | 111751 ] +1315.0| 1.901| 2.693| 14.8| 21.6
2 1 [111359|+ 312.4| 1.320| 2.190| 15.6| 19.8 2 1 |1112.48|+14153| 1.833| 2.712| 11.5| 21.4
211 |11 6.79 |+ 3 53| 1.232| 2.166| 11.2| 19.4 211 |11 5.01|+1524.0| 1.789| 2.731 77 212
221 |1057.06 |+ 313.0| 1.166 | 2.140 6.0| 19.1 221 |1055.76 | +1634.0| 1.772| 2.748| 4.1| 21.0
3 2 (104538 + 3324 1.125| 2.115 19| 187 3 2 |1045.69 | +1737.4| 1.785| 2.765 3.8| 21.0
312 |1033.29 |+ 357.5| 1.111| 2.090 6.6| 18.9 312 |1035.92 | +1827.2| 1.827| 2.781 70| 21.2
322 102246 |+ 421.3| 1.123| 2.064| 12.3| 19.2 322 |1027.49| +1859.6| 1.895| 2.796 | 10.6 | 21.5
4 1 |101433 |+ 437.6| 1.156| 2.038| 17.6| 19.4 4 1 |1021.14| +1913.2| 1.988| 2.811| 13.8| 21.7
393545 2002 VGiis 229.7 146759 2°4/27.6 18 26334 Melimcdowell 2297 77°58 078/28.9 18
122 |1117.22]+1021.7| 1.775| 2.565| 15.8| 22.3 122 111003+ 7 22| 2.086]| 2.871| 13.9| 19.3
2 1 [111251|+11175| 1.699| 2577 | 12.3| 22.0 2 1 |11 653 |+ 738.0| 2.004| 2.878| 10.9| 19.1
211 |11 520 41225.5| 1.646| 2.588 82| 21.8 211 |11 097 |-+ 8259| 1.946| 2.885| 7.3| 18.9
221 |1055.90 | +1338.8| 1.619| 2.598 40| 21.6 221 |1053.86 |+ 921.6| 1.913| 2.892 34| 18.6
3 2 |1045.62| +14493| 1.621| 2.607 29| 215 3 2 |1045.98 | +1019.3| 1.910| 2.900 12| 185
312 |1035.57 | +1548.8| 1.652| 2.615 6.8| 21.8 312 |1038.24| +1112.8| 1.935| 2.907| 5.0| 18.8
322 [1026.87 | +1631.9| 1.711| 2.622| 10.9| 22.0 322 |1031.50 | +1157.1| 1.989| 2.914| 8.8 | 19.0
4 1 1102037 | +1656.2| 1.792| 2.629| 145| 223 4 1 |1026.46| +1228.6| 2.067| 2.922| 12.1| 19.2
210004 2006 JN43 2297 4°81 57°9/24.918 167465 2003 YPy; 229.7 177°79 0°4/29.2 17
122 |1112.08|+16475| 1.382| 2.211| 17.5| 20.1 122 |111085| + 657.8| 2.311| 3.087| 13.0| 20.6
2 1 |11 936 | +18 6.3| 1.312| 2.210| 13.6| 19.9 2 1 |11 7.00|+ 719.7| 2.219| 3.087| 10.2| 20.4
211 |11 354 |41934.7| 1.264| 2.211 95| 19.7 211 |11 122+ 7522| 2.151| 3.088| 6.9| 20.2
221 |1055.27 | 421 2.2| 1.239| 2.211 6.3| 19.5 221 |1053.97 |+ 831.7| 2.110| 3.088 3.2| 20.0
3 2 [1045.71| +2216.7| 1.240| 2.212 6.7| 19.5 3 2 |1045.96 |+ 913.9| 2.098| 3.088| 0.8| 19.8
312 |1036.39 | +23 8.2| 1.266| 2.213| 10.3| 19.7 312 |1038.03|+ 953.6| 2.115| 3.088| 4.6| 20.1
322 |1028.68 | +2331.8| 1.316| 2.215| 145| 19.9 322 |1030.99 | +1026.4| 2.161| 3.088| 8.1 | 20.3
4 1 102362 | +2327.3| 1.385| 2.216| 18.2| 20.2 4 1 |1025.51|+1049.3| 2.233| 3.088| 11.3| 20.5




EPHEMERIDES

2 29.7
2 29.7
2020 ‘ 2000 ‘ 62000 ‘ A ‘ r 8 ‘ 14 2020 ‘ 2000 ‘ 62 A
242167 2003 FA 107 5997 30070 &° o ! ‘ A ‘ v
o 11" , , 2297300770 5:0/25.915 | 340713 2006 SVss 2297 157°95 8°4/18.0 17
12.24 | +1449.6 | 1.368| 2.1 ¢ "o o ' ' T
5 : 194 | 17.8| 20. ° m
Sa |11 AR [IB Y 133 2ia| 62 05| 2% | 111379 | T4l 176| 2865 | 3000| 05| 209
551 | 105578 | 116104 | 1354| 5 7| 202 211 |11 566| 442151 2.8 : 2| 202
22 (10578 118101 | 11s4| 2130 58| 100| 221 | 108001 142 23] 3838 3% 58| 399
315|103 98 | 123218 | 113 2.109| 5.8| 198 3 2 |1045.68 | +4314.3| 2.8 4| 3700 84| 209
312 |lo393s| 20216 1132| 2088| 100 200 313 | 103568 -4 3| 28801 3T 51 323
. . 2.068| 149| 20 . 3 85| 2906 | 3.709 | 10.2
41 |102041|+2047.1] 1201 2 2 322 |1026.87 | +42 39 . 21.0
. . .048| 19.4| 20.4 1| 2978 | 3.713| 11.6| 21.1
5220 4106 p-L 2207 31°37 3°5/ 4.6 18 ooia pog 931 AL 4801 3010|3716 | 301 212
02| — 619.3] 2.103| 2837 1 52 29.7 10°18 475/25.7 18
122 |1 1921z 819d) 313 2 54| 188| 122 |11 945|+16413] 1
9| 2 : : : 3| 1.728] 2548 14.9
211 [1059.47 | — 529.5| 1.939 2.840| 12.8| 18.6 2 1 (11 6.60| +1735.2| 1 g : 20.0
231 11023181 Z 23523 1333 2.843| 96| 184| 211 |11 1.28|-+1835.2 1'656 2.530| .61 138
221 |108318| — 4347 | 1801 28a7| 63| 182| 221 |105400] 10341 190 | 5223 | 0| oo
3.3 |153008) — 3222 18711 28301 370 1811 3.2 1043981 130 el 1282 22f| 29 132
3535 103990 — 599 | 15i0| 3528| 75| 153l 335 |10 |13 8| 1ei7| 5287| 83| 193
. . 2.858 79| 18 . 056.8| 1.617 | 2.567 8.2
4 1 |1028.44 |+ 0459 1.978| 2 41 322 |1031.45| 42110 : 19.7
9l 1. o3| 113| 186 4| 1672| 2573| 11.7| 19.9
400306 2007 TO1s 2207 115° 0 6| 4 1 1102688]+21 3.4 1749 '
7 115%85  5°6/24.6 18 ' 2.580 | 15.0 | 20.1
122 |1117.82 | +1953.6| 1.870 381351 2008 CEazs 2 29.7 34533 10°
2 1 |1112:82|+2110.1| 1.811 2,674 146 20.9 122 [1117.45|—13258| 1.8 ' 0.3/ 6.3 17
511 |117555| 123504 | 1535 | 3593 il M| 21 |He0s|ZB 20| 1983 233 | 18| 189
33 |10sao0 | To3 225 | TIe2| 2735 | B3| 92| 3231 |Tose2|—if 360| 1681 | 53| 15| 187
221 |1085:90| 123427\ 1766| 2730| 58| 205| 221 |1056.55| —18 280| 16811 2.526| 142 187
: : : . . 621 | 2517 | 11.9
32 |104o68| 424414 L780| 27a7| 62| 205| 32 |104556| 20 37/ L 2 188
312 |lo3583| 420103 1833) 2704 | 80| 207| 313 103428 2 - 586 | 2.508 | 105| 185
: 2.re8 | 83 29 . 039.0| 1577| 25501 | 10.6
471 (1021118425269 | 2.002| 2 21 322 | 1024011 —2047 3 18
_ T8 129 293 2 7| 1593| 2494| 122| 185
229145 2004 SD%G y > 300 11180 57/ 66 18 4548717 2011(33 17§’.?88 —20 36.0 2 1632| 2489] 146 187
67| —1123.0 2.300| 2985 1 68 29.7 31°%64 3°0/ 251
2°1 |11 841|—11531]| 2213| 3. 55| 2041 122 1111260+ 0583 1.0 !
Su1 |11 56| Z15°3%| 5Tae| 30| 16| 01| 511 |11 ai7| Lo 333| 1030 | 10| 183| 207
551 105049 | Z17 53_3 2_103 3.014 10.6 50.1 511 112171+ 0 27-9 0.9 9 1.918 18.1 20.7
221 | 105442 | —11533)| 2103| 3028\ 70| 200/ 221 | 108559 1 0 65| 0ove| Tos0| Z3| 203
3.2 |104590| —11234) 2.086| 3.042| 00| 199| 3 2 |104575) 1 3031 3875| 1823| 13| 333
312 11037501 —1037.4) 2.098| 3095 ¢el) 1981 312 1103638\ 1 2 +8| 0019 1968\ 301 20.0
3 — 940 30l o5l 300 38| 9| 1.006| 1.986| 6.6| 20.
37831:; 20%)(; 14.21 8300 3304| 30811 100] 00| 2°7 |1034%0| L 315%1 1961 3098 | 162 20
8314 2007 FVio 2207 285%8 3°9/26.218 | 161968 2007 JQ 9.7 1126 2026 16.51 21.0
122 1111339 i%g 204 | 1ole| 2721| 1431 207] 122 |11 12(\)85 +19 4.6 ’ 22927 e
2.0 |4 992 i bS] 18| i) ) 208t 2.1 |1b 878120 87 5117 | 3000| "89] 200
531 |10sets | T16ae5 | 1738 | 2m3| 46| 203| 231 |losaz |15 75| 30s0| 2o88| 71| 204
221 |10s51l| Hgded| 1730) D713| 46| 20| 251 |10sa7i| 122 13| 200 2988 1) 204
2| 1 : : : 8| 2010| 2.976| 4.9
312 |1036.62 | +1950.1| 1.756 2710| 45| 201| 3 2 |104588|+2320.7| 1.9 : 20.2
3% |103508| 110278 | 140a| 5705 | 15| %0a| 35 |1036% |15 71 3017 398 | 79| 503
8l 1 2000 13 29 . 4°17| 2017| 2.952| 7.9
1 1 T 9| 20
4477:;‘ 19:;% 27?(.169 +19 47.3 , 21.876 2.702| 143] 206 271 1103335 ] 134535 5955 | 0% | 13 20
140 9.7 282°00 2°8/ 2.9 18 : : ' : 1381 207
122 |1111.04]— 12511 1.659| 2.426 2 7 |25 0 e a0 005 | 219'676356?75 10°5/16.8 16
511 11 2:50 _1 3.9 1_486 418 14.5 19.5 21 11 4:36 137458 1-615 2.500 14.7 19.5
221 |1054.78 | — 023.0| 1.433 2410| 105| 192| 211 |11 010|435 68| 15 o1 249 1241 154
221 |10sa7e| 0230 1433| 2402| ¢3| 1o0| 221 |105366| 37 08| 1o78| 2401| 108| 193
3.3 |10%583 )+ 0338) 1400 2.393| 28| 187| 3 2 |1046.05| 438 46.2 1'%1 24891 1901 132
312 1103084 ¥ 1394 laor) 23851 281 1891 332 (19388 (130 a2 Tese | 3usr) 123 193
2% 11093% | T304 tade| 53701 195] 193] 2% (1038380 139 : 030| 5488 | 167| 19%6
8| 1 30001991 183 . 62| 1680 | 2488 | 16.7| 19
10(151;322 20;);) %Fgl 229.7 147703 071/29.7 18 45380}) 2012 258\'/80 T39 52.4 X 21-767 24891 18.9 198
01|+ 4584 2014 | 3674 11 189 9.7 128716 071/29.8 18
122 |11 8oL+ 4584 2914) 3. 0| 208| 122 [1116.13 |+ 4188] 1.9 ;
21 |1 503|525 28| 3o82| g6l 207| 2.1 1111l 188 1902 2671/ 157 230
3| 2 : : : 2| 1.825| 25688 | 12:3
211 105068 | -6 43| 2757| 3680 | 58| 205| 211 |11 433|+5367) L7 3 %38
3 2 |1046.11 |+ 736.8| 2712 3696 | 28| 203| 221 |105549|+ 6339 1. 1) 27041 84, 226
315 103018 | T 4353 5735 | 3503 | %6l 04| 35 |0%Rd|Ld 390 Lras| 31201 491 223
33 | 103088 | L 05a| 5788| 37ia| e2| 06| 37 |i0%841| T 6 36| 1774| 57as| 95| 353
. . ) : . 774 | 2.748 5.1
322 |103288| 9 58| 2788 37151 65| 2001 322 110281111 92 1| 225
_ IR 83 398 . 70| 1.833| 2762| 92| 22
321424 2005 We 220.7 220°07 1°4/28.217 33398::5 20%)% 27:'[@8 oo 60 2 eI o 230
. 4 9435 2412 3.189 12 47 29.7 109783 278/26.9 18
122 1111353 + 9435 24121 3. 5| 223 122 [111245|412268| 2.02 3.0
2.1 |117012| 410188 2300) 3170| 98| 221| 2 1 |11 848/ 413219 2.026| 2822 13.9] 210
211 |1 270|111 55| 2230 | 31ee| ee| 2le| 211 |1 231 1s 219| 1952| 2838| 107| 208
221 |10%a72 | T11235) 2178 31571 31\ 216|221 | 105452\ 115 25| 1avo| Sose| 37| 309
3.3 |10388 | 1a33al| 38| %] 8| S| 3.5 |0:Rs| il 1888 | 20ev| 35| 504
312 103699| 413285 | 2166 | 3132| 51| 27| 313 |103757) H17 41| 18851 2867 33| 204
322 |1028.95) 14 371 22041 31191 87 219| 322 1103030 18 : 0| 2878 64/ 206
. 1 - 0.6 | 1.981
375205 2008 OP 2 146-31005 2071/12_g ; 1822_1 ;1211 10 24.87 | +18 19.0 | 2.067 58581 1301 313
% 2% H 18'38 :i% 238 %%g 3_364 et %6 ! 2g DalnlusiO 151 4 7240 2 229673513’56?40 079/28.8 18
211 |11 0.97 | +1514.6 | 2.445 376| 89| 214 21 |11 676|+8 01| 1.9 2820 142\ 174
211 |11 97| +15146| 2445) 3380| 59| 213| 211 |1 123|+ 8435 1880 | 2850 | 75| 170
221 105382 rloal8) 24211 33801 321 21| 221 105406 T ° s 1839 28R 13| 189
32 |104601| 118 39/ 2427| 3405\ 32| 211| 3.2 |104001] 110438 leal) 28201 34 167
322 |1031.43|42013.6| 2.530 3.414 58| 21.3 312 |1038.06 | +11 38.2 1'320 2.820 131 16.5
322 |1031.43| 120136 2.5%0) 3.222) 861 215 322 1031101 12 22 840 28201 53| 168
: a5 . 8| 1.895| 2.
ol 1881 331 3% |183580| 1135561 18821 38301 1351 173




EPHEMERIDES

2 29.7 2 29.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
16723 Fumiofuke 229.7 151746 078/28.7 18 141313 2001 YK12 2297 7740 8’5/ 8.918

h m o ’ o m o ’ o m
122 |11 9.80 |+ 8205| 2.935| 3.705| 10.7 122 |111025| —1648.7| 2.169| 2.830| 16.9| 18.9
2 1 |11 571 |-+ 852.8| 2.847| 3.713| 8.3 2 1 |11 6.90| —1755.8| 2.074| 2.830| 15.0| 18.8
211 |11 011 |-+ 9329| 2.783| 3.720| 5.5 211 |11 1.40| —1841.6| 1.998| 2.831| 12.7| 18.6
221 |1053.40 | +10 17.5| 2.748 | 3.727 25 221 | 105420 | —19 2.8 | 1.943| 2.833| 105| 185
3 2 |1046.13 | +11 2.8| 2.744| 3.733 1.1 3 2 |1046.02| —1858.0| 1.912| 2.835| 89| 184
312 |1038.95|+1144.6| 2.770| 3.739 3.9 312 |1037.83| —1828.9| 1.906| 2.837| 8.6| 18.4
322 |1032.48|+1219.6| 2.826| 3.744| 6.8 322 | 103054 | —17 40.3| 1.927| 2.840| 9.8| 184
4 1 |1027.22|+12453| 2909 | 3.750| 9.4 4 1 |1024.96| —1639.2| 1.971| 2.843| 11.8| 186
320885 2008 GKao 2207 154718 2°2/27. 124389 2001 QG1ro 2297 125726 078/ 1.2 18
122 |11 15.53 A 9| 2569 | 3.347| 11.8 122 |111852 |+ 419.1| 1.695| 2.468| 17.1| 20.1
2 1 |111037 | 2| 2.487| 3.358| 9.1 2 1 |111362 |+ 421.6| 1.617| 2.480| 13.6| 19.9
211 |11 3.34 | 8| 2.430| 3.369| 6.1 211 |11 6.02| -+ 4389 1560| 2.493| 9.4 | 197
221 |10 54.95 | 9| 2.402| 3.378 3.2 221 |1056.37 |+ 5 80| 1.529| 2505| 4.7| 19.4
3 2 |1045.89 | 3| 2.405| 3.387 2.6 3 2 |104571 |+ 5438 1525| 2516| 0.9| 19.2
312 |10 36.98 | 2| 2.438| 3.395| 5.3 312 |1035.30 |+ 619.9| 1.550| 2527 | 5.4| 195
322 |1028.99 | 4| 2501 | 3.402| 8.4 322 |1026.30 |+ 650.6| 1.603| 2537 | 9.9| 19.8
4 1 |1022.54 |- 1| 2589 | 3.408| 11.1 4 1 |1019.60 |+ 711.8| 1.679| 2546 | 13.8| 20.0
330922 2009 SY132 2297 183220 2°2/27. 87222 2000 OV4g 220.7 123°89 2°0/ 3.2 18
122 |1113.20] A 2.136 | 2.926 | 135 122 |11 949 | — 147.7| 2721 | 3.455| 12.3| 19.7
21 |11 9.04 | 2.049 | 2.926 | 10.5 2 1 |11 560|— 1388| 2.631| 3.466| 9.9| 195
211 |11 2.72 |4 1.985| 2.926| 7.0 211 |11 0.10| — 116.6| 2564 | 3.477| 7.2| 19.4
221 |1054.75 | 1.948 | 2.926 35 221 |1053.43| — 042.6| 2524 | 3.488| 43| 19.2
3 2 |1045.92| 1.940 | 2.925 2.6 3 2 |1046.17|+ 0 03| 2513 | 3.498| 21| 19.1
312 |1037.18 | 1.961| 2.924| 5.9 312 |1039.00| + 048.1| 2.532| 3.508| 3.6| 19.2
322 |1029.46 | 2.011| 2.923| 95 322 | 103258 |+ 136.3| 2581 | 3.518| 6.5| 19.4
4 1 |1023.50] A 2.084 | 2921 | 127 4 1 |1027.44|+ 220.8| 2.657| 3527 92| 196
251023 2006 QEss 229.7 194°10 0°2/29. 269571 2009 WP16; 220.7 151°88 6°2/23.3 18
122 |111352| 4+ 454.0| 2.176 | 2.944| 14.0 122 |1115.03|+2357.2| 2.124| 2.930| 13.0| 20.7
2 1 |11 928 |-+ 5289| 2.079| 2.942| 11.0 2 1 | 111057 | +25 6.6 2.054| 2.933| 10.4| 20.6
211 |11 290 |-+ 617.7| 2.005| 2.939| 7.5 211 |11 3.79| +26159| 2.008| 2.937| 7.8| 20.4
221 |1054.86 |+ 716.6| 1.958| 2.935 3.6 221 | 105526 | +2717.2| 1.988| 2.941| 6.3| 20.3
3 2 |104590 |+ 820.4| 1.940| 2.931 0.6 3 2 |104588 | +28 3.0| 1.997| 2.944| 69| 204
312 |1036.97 | + 9225| 1.953| 2.926| 4.8 312 |1036.72 | +2828.0| 2.033| 2.947| 9.1| 205
322 |1028.99 | -+1017.3| 1.994| 2.920| 8.7 322 |1028.75| +2830.5| 2.094| 2.950| 11.8| 20.7
4 1 [102270|+11 03] 2.061| 2.914| 12.2 4 1 |[1022.72| +2811.4| 2.177| 2952 | 143| 208
456299 2006 SNiog 229.7 192737 275/25. 158109 2000 YG112 229.7 64°09 5°0/25.018
122 |11 9.58 | A 3.301| 4.084| 93 122 |1113.17 | +1744.0| 1.770| 2.583| 14.9| 19.8
2 1 |11 5.47 | 3.207 | 4.082| 7.2 2 1 |11 929|-+1858.4| 1.715| 2.605| 11.5| 19.7
211 |1059.93 | 3.140 | 4.079| 4.9 211 |11 295|-+2017.4| 1.684| 2.626| 8.0| 19.5
221 |1053.33 | 3.103 | 4.075 2.9 221 |1054.85| +2132.4| 1.678| 2.648| 53| 19.4
3 2 |1046.16 | 3.006 | 4.071 2.9 3 2 |104596 | +2234.8| 1.701| 2.669| 57| 19.4
312 |10 39.02 | 3.121| 4.066| 5.0 312 |1037.45|+2317.9| 1.751| 2.691| 85| 19.6
322 |1032.48 | 3.175| 4.060| 7.3 322 |1030.32|+2339.1| 1.826| 2.712| 11.7| 19.9
4 1 |1027.04] 3.255| 4.054| 95 4 1 [1025.29| +23385| 1.923| 2.734| 146| 20.1
304836 2007 RP2g 220.7 233°10 1°8/28. 292572 2006 THso 2 20.7 234°03 3°4/25.4 17
122 |11 15.60 | 3.8| 1.809| 2.600| 15.5 122 |1113.72| +19145| 3.033| 3.818| 10.0| 22.0
2 1 |1111.49|+41019.1| 1.712| 2.589| 12.2 2 1 |11 889|-+1953.8| 2929 | 3.802| 7.8| 21.8
211 |11 475|-+11 68| 1.637| 2.578| 8.3 211 |11 2.36|+20352| 2.851| 3.786| 55| 21.6
221 |1055.86|+12 19| 1587 | 2.566 3.9 221 | 105453 | +2114.2| 2.802| 3.769| 3.7| 215
3 2 |1045.75 | 73| 1566 | 2554 | 23 3 2 | 1046.00 | +21 46.4 | 2.784 | 3.751 38| 215
312 |10 35.60 | 5.4 | 1.574| 2541 6.5 312 |1037.46 | +22 7.9| 2.796| 3.733| 5.9| 21.6
322 |1026.61|+14205| 1.608| 2.528| 10.9 322 |1029.63 | +2216.3| 2.837| 3.715| 83| 217
41 [1019.75 | A 92| 1.666| 2514 | 14.9 4 1 [1023.00| +2211.0| 2.904| 3.696| 10.7| 21.8
173925 2001 VQsq 229.7 121226 0%3/ 1. 377348 2004 RA16 229.7 201953 0°6/ 1.4 17
122 |1112.16 |+ 528.8| 2.498| 3.262| 125 122 |1112.78 |+ 326.1| 2581 | 3.333| 12.4| 223
2 1 |11 781 |-+ 5344| 2.409| 3.269| 9.8 2 1 |11 835| -+ 343.7| 2476| 3.329| 99| 22.1
211 |11 166 |+ 549.8| 2.344| 3.276| 6.7 211 |11 2.10|+ 413.0| 2.396| 3.323| 6.8| 21.9
221 |1054.18 |+ 612.3| 2.306 | 3.283 3.3 221 |1054.44 |+ 451.6| 2.343| 3.317| 35| 217
3 2 |1046.03|+ 6385| 2.298| 3.280| 0.5 3 2 |1046.01 |+ 5358 2.320| 3.311| 0.7| 21.4
312 |1038.00 |+ 7 45| 2.321| 3.296| 4.0 312 |1037.59 |+ 621.0| 2.328| 3.303| 3.9| 21.7
322 |1030.82 |+ 726.7| 2372| 3.302| 7.3 322 102993 |+ 7 27| 2366| 3.2906| 7.4| 21.9
41 102511 |+ 7421 | 2.449| 3.308| 10.3 4 1 |1023.69| + 737.3| 2.430| 3287 | 104| 221
50326 2000 CHsq 229.7 249716 176/ 2. 34806 2001 SJeo 229.7 154°06 3°0/26.9 18
122 |111037|+ 0 35| 1.828| 2.595| 16.3 122 | 111661 |+1214.6| 1.907| 2.699| 14.8| 195
2 1 |11 728|-+ 0255| 1.732| 2590 | 13.1 2 1 |1111.92|+1314.4| 1.830| 2.708| 11.5| 19.3
211 |11 180 |-+ 1 7.3| 1.657| 2.584| 9.3 211 |11 478 | +14242| 1.775| 2.717| 7.7| 19.1
221 |1054.43 |+ 2 63| 1.606| 2.578| 5.1 221 |1055.77 | +1537.3| 1.748| 2.724| 4.0| 189
3 2 |104598 |+ 317.6| 1.583| 2.572 1.6 3 2 |1045.82| +16 455 | 1.749 | 2.731 35| 1838
312 |1037.54 |+ 4335| 1.588| 2.566| 5.0 312 |1036.06 | +1741.5| 1.780| 2.738| 6.9| 19.1
322 |1030.15|+ 546.2| 1.621| 2560 | 9.4 322 | 102753 | +1820.6| 1.838| 2.743| 10.7| 19.3
41 |1024.69|+ 6489| 1.678| 2.554| 133 4 1 |1021.07| +1840.6| 1.920| 2.748| 140| 195
128657 2004 RNso 229.7 103725 0°2/29. 350123 2011 QJes 229.7 174755 275/ 3.9 17
122 111282 |+ 2435| 1.587| 2.370| 17.7 122 |11 813|— 359.0| 2.715| 3.441| 125| 223
2 1 |11 934 |-+ 330.1| 1.513| 2.384| 14.0 2 1 |11 4.63| — 3475| 2.614| 3.442| 10.2| 22.1
211 |11 321 |-+ 437.1| 1.460| 2.397| 9.5 211 |105952| — 320.9| 2.536| 3.443| 7.6| 220
221 |1055.06 |+ 5595| 1.432| 2.410| 4.6 221 | 105320 | — 240.6| 2.485| 3.444| 47| 218
3 2 |104590 |+ 729.0| 1.432| 2.422| 0.6 3 2 |104623| — 149.1| 2462 | 3.444| 26| 216
312 |1036.98 |+ 855.9| 1.459| 2.435| 5.7 312 | 103930 | — 050.9| 2.469 | 3.444| 3.8| 217
322 |1029.44 | +1011.5| 1.513 | 2.447 | 10.4 322 |1033.06|+ 0 92| 2506| 3.445| 65| 21.9
4 1 |1024.13|+1110.0| 1.591| 2.458| 14.4 4 1 |1028.08|+ 1 65| 2570| 3.445| 93| 221




EPHEMERIDES

2 29.7 2 29.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
95929 2003 JG14 229.7294°30 179/ 2.518 306573 2OOOhDL47 229.7 349721 072/29.8 18

h m o ’ o m m o ’ o m
122 |11 7.42] — 139.4| 1.854| 2.618| 16.2| 19.6 122 |11 9.95| + 517.0| 1.412| 2.218| 18.4| 20.6
2 1 |11 5.03|— 1 6.3| 1.748| 2.603| 13.2| 19.4 2 1 |11 762+ 527.9| 1.329| 2.213| 14.6| 20.4
211 |11 034|— 010.7| 1.663| 2.589 95| 19.1 211 |11 239| -+ 556.5| 1.266| 2.208| 10.1| 20.1
221 |1053.78| + 1 53| 1.603| 2574| 5.3| 1838 221 |1054.84 |+ 639.1| 1.225| 2.204| 4.9| 19.8
3 2 |1046.12 |+ 236.4| 1.570| 2.559 1.9| 185 3 2 |1045.99 |+ 729.2| 1.210| 2.201 07| 195
312 |1038.38|+ 4145| 1.566 | 2.545 49| 187 312 [1037.24| + 818.4| 1.221| 2.199| 6.2| 19.8
322 |1031.58 |+ 550.3| 1.589 | 2.531 93| 18.9 322 |1029.89 |+ 859.0| 1.257| 2.198| 11.3| 20.1
4 1 |102661 |+ 715.7| 1.637| 25161 13.4| 19.2 4 1 |102496|+ 9256| 1.314| 2.197| 159 20.4
75016 1999 UCs 229.7 131°34 075/ 1.218 63963 2001 SZeg 229.7 76°20 4°7/26.318
122 |1114.44] 4+ 3155]| 1.974| 2.740| 15.3| 20.0 122 |1120.14| +1528.0| 1.420| 2.231| 18.0] 19.1
2 1 (111007 |+ 342.1| 1.803| 2.753| 12.1| 19.8 2 1 [1115.12| +1631.8| 1.373| 2.261| 13.9| 19.0
211 |11 3.44 |+ 4240 1.834| 2.765 83| 19.6 211 |11 7.05| +1742.7| 1.347| 2.201 94| 188
221 |1055.11|+ 517.5| 1.802| 2.778 41| 19.4 221 |1056.81 | +1850.8| 1.346| 2.321 55| 18.6
3 2 |1045.94 |+ 617.2| 1.798| 2.789 06| 19.1 3 2 |1045.74| +1946.3| 1.373| 2350 | 5.3| 18.7
312 |1036.96 |+ 7 16.4| 1.824| 2.800 48| 195 312 |1035.33| +2021.7| 1.426| 2.379| 8.8| 19.0
322 [1029.11 |+ 8 9.1| 1.879| 2.810 88| 19.7 322 [1026.82| +2034.3| 1.504| 2.407| 12.7| 19.2
4 1 |1023.14|+ 850.8| 1.958| 2.820| 12.4| 19.9 4 1 |1021.01|+2024.9| 1.604| 2.435| 16.2| 19.5
431970 2008 UV136 2297 212716 4°3/ 6.2 18 39348 2002 AE117 2 29.7 28929 0°8/28.8 18
122 |1110.47] —1048.6| 2.929| 3.605| 12.6| 22.0 122 |11 900| + 8 57| 2438]| 3.219| 12.3| 19.7
2 1 |11 6.42| —1048.4| 2.812| 3.596 | 10.8| 21.8 2 1 |11 556 |-+ 8322 | 2.339| 3.211 96| 19.5
211 |11 0.74| —1031.0| 2.716 | 3.586 85| 21.6 211 |11 030|+ 9 85| 2.263| 3.202| 65| 19.3
221 |1053.80| — 956.4| 2.645| 3.576 6.2| 215 221 |1053.63|+ 951.1| 2.215| 3.194| 3.0| 19.1
3 2 |1046.14| — 9 58| 2.603| 3564| 45| 213 3 2 |1046.19 | +1035.4| 2.196| 3.185 11| 189
312 |1038.43|— 8 2.6| 2590 | 3.553 47| 213 312 |1038.78 | +1116.6| 2.206| 3.177| 4.6| 19.1
322 |1031.34| — 651.5| 2.608| 3.540 6.7| 21.4 322 |1032.15|+11504| 2.245| 3.168| 8.0| 19.3
4 1 |102546| — 538.1| 2.654| 3.527 91| 21.6 4 1 |1026.95| +1213.6| 2.300| 3.160| 11.1| 19.5
82035 2000 SP1ss5 229.7 194°11 373/ 5518 292167 2006 SGo 229.7 180°76 0°5/ 1.1 18
122 |11 750| — 842.1| 3.125| 3.816| 11.6| 20.4 122 | 111527 | + 438.7| 2.049| 2.816| 14.8| 215
2 1 |11 395|— 828.1| 3.016| 3.814| 9.8| 202 2 1 (111076 |+ 449.4| 1.956| 2.817| 11.7| 21.3
211 |1058.97 | — 7585 2928 | 3.811 75| 20.1 211 |11 3.98| -+ 513.0| 1.886| 2.817| 8.1| 21.1
221 |1052.92|— 713.8| 2.867| 3.808 52| 19.9 221 |1055.43 |+ 546.7| 1.841| 2.817| 4.0| 208
3 2 |1046.28| — 616.1| 2.834| 3.805 35| 198 3 2 |1045.93 |+ 6259| 1.826| 2.817| 0.6| 20.6
312 [1039.66| — 5 9.1 | 2.832| 3.801 3.9| 1938 312 |103652 |+ 7 52| 1.841| 2.816| 4.8| 20.9
322 |1033.62| — 357.4| 2.860| 3.796 59| 19.9 322 |1028.16 |+ 739.5| 1.883| 2.815| 8.8| 21.1
4 1 |1028.68| — 245.7| 2917 | 3.792 83| 20.1 4 1 |102164|+ 8 47| 1.952| 2.813| 12.4| 21.3
325287 2008 HQs 229.7 1°%41 0%°4/29.316 261247 2005 UZg3 2 29.7 260773 2°6/27.3 18
122 |1112.03]+ 620.8| 1.714| 2505 16.2| 21.4 122 |1112.43] +1156.6| 1.960| 2.758| 14.3| 21.1
2 1 |11 867 |+ 643.7| 1.629| 2505| 12.8| 21.2 2 1 |11 881|+1240.6| 1.864| 2.746| 11.1| 20.8
211 |11 2.78|+ 721.4| 1.565| 2.505 8.7| 21.0 211 |11 2.82|+1334.8| 1.791| 2.734| 75| 20.6
221 |1054.90|+ 8 9.5| 1.526| 2.505 41| 207 221 |1054.94| +1433.8| 1.744| 2.722 3.8| 20.3
3 2 (104597 |+ 9 1.9| 1.515| 2.505 09| 20.4 3 2 |1046.00 | +1530.4| 1.726| 2.710 31| 203
312 |1037.15|+ 951.3| 1.531| 2.505 57| 20.8 312 |1037.06 | +1617.8| 1.736| 2.698| 6.6| 205
322 |1029.55|+1031.5| 1.574| 2506 | 10.2| 21.0 322 |1029.14 | +1650.8| 1.773| 2.685| 10.5| 20.7
4 1 |1024.04|+1058.1| 1.640| 2506 | 14.1| 21.3 4 1 |1023.13|+17 6.6 1.833| 2673 | 141| 20.9
94468 2001 TS1es 220.7 323°11 2°8/ 2.318 217621 2009 BGiss 229.7 335711 0°1/29.6 18
122 |1111.58]+ 138.2| 1.268| 2.067| 20.4| 18.6 122 |11 853| + 431.1| 1.333] 2.143| 19.0| 20.5
21 |11 941 |+ 111.1| 1.177| 2.052| 16.7| 183 2 1 |11 6.73|+ 457.5| 1.248| 2.134| 152| 203
211 |11 3.97|+ 1 3.8| 1.104| 2.039| 12.1| 18.0 211 |11 194 |+ 5454 | 1.182| 2.126| 10.4| 20.0
221 |1055.75|+ 115.7| 1.053| 2.026 6.8| 17.7 221 |1054.70 |+ 650.5| 1.139| 2.118| 5.0| 19.6
3 2 (104582 + 1436 1.025| 2.014 28| 17.4 3 2 [1046.03|+ 8 49| 1.120| 2.111 0.8| 19.3
312 |1035.77 |+ 220.6 | 1.022| 2.002 66| 17.6 312 |1037.39 |+ 918.0| 1.127| 2.105| 6.6 | 19.7
322 [1027.19| + 258.3| 1.043| 1.992| 12.2| 17.8 322 [1030.17 | +1020.1| 1.158| 2.099 | 12.1| 20.0
4 1 |1021.39|+ 329.0| 1.085| 1.982| 17.3| 18.1 4 1 1102548 | +11 4.4| 1.211| 2.095| 16.8| 20.2
104025 2000 DF112 229.7 25722 278/26.9 18 92598 2000 PM1g 229.7 282795 1°7/28.5 18
122 |1110.78 | +1048.2| 1.861| 2.662| 14.8| 20.1 122 |[1115.10| + 943.2| 1.503| 2.307| 17.5| 19.9
2 1 |11 7.66|+1155.1| 1.767| 2.651| 11.5| 19.9 2 1 |1111.69| +10 2.9 | 1.409| 2.293| 13.9| 19.6
211 |11 2.11 | +1315.7| 1.695| 2.640 77| 19.6 211 |11 524|-+10358| 1.335| 2279 | 9.4 | 193
221 |1054.62| +1443.4| 1.650| 2.628 40| 193 221 |1056.26 | +1117.1| 1.286| 2.266| 45| 19.0
3 2 |1046.02|+16 9.7 | 1.634| 2.617 34| 193 3 2 [1045.79| +1159.4| 1.263| 2.252 22| 188
312 |1037.39| +17 25.6 | 1.645| 2.605 7.1| 195 312 [1035.27| +12345| 1.267| 2.239| 7.1| 19.1
322 [1029.81|+18245| 1.684| 2593 | 11.2| 19.7 322 [1026.12| +1256.3| 1.296 | 2.225| 12.2| 19.3
4 1 |1024.18|+19 2.7| 1.745| 2581 | 14.8| 19.9 4 1 11019.48 | +13 1.1| 1.347| 2212| 16.7| 19.6
186123 2001 TWigs 229.7 256717 078/28.9 17 85362 1995 WR3» 229.7 10727 6°2/23.7 18
122 |1111.46|+ 619.6| 2.040| 2.821| 14.3| 21.0 122 |1118.13] +25 1.6 | 2.183| 2.981| 13.0| 20.0
2 1 |11 8.00|+ 7 2.1| 1.933| 2.804| 11.3| 20.8 2 1 |1112.76 | +26 3.1| 2.125| 3.000| 10.3| 19.9
211 |11 227 |+ 7595| 1.848| 2.786 77| 205 211 |11 5.12|+27 24| 2.092| 3.018| 7.8| 19.8
221 |1054.69|+ 9 7.8| 1.789| 2.768 3.6 20.2 221 |1055.85|+2751.9| 2.086| 3.036| 6.3| 19.7
3 2 |1046.01 | +1020.8| 1.759 | 2.749 1.3| 200 3 2 |1045.90 | +2825.1| 2.108| 3.053| 6.8| 19.7
312 |1037.22| +1131.0| 1.759 | 2.730 55| 20.3 312 |1036.31 | +2837.9| 2.158| 3.070| 8.8| 19.9
322 [1029.34| +1231.8| 1.786| 2.711 97| 205 322 [1028.01| +2829.4| 2.234| 3.086| 11.3| 20.1
4 1 |102321|-+1318.3| 1.838| 2.691| 13.5| 20.7 4 1 |1021.71|+28 1.3| 2.332| 3.102| 13.6| 20.3
503610 2016 GZ108 229.7 164742 373/26.4 17 305627 2009 AOus 229.7 287%67 176/ 2.6 17
122 |1113.62]+1521.1| 2.197| 2.992| 13.0| 215 122 |11 6.93| — 058.1| 2.378| 3.130| 13.4| 20.9
2 1 |11 931|416 7.0| 2.115| 2.995| 10.1| 21.3 2 1 |11 4.03|— 031.6| 2.273| 3.121| 10.8| 20.7
211 |11 2.88| +1658.7| 2.057 | 2.998 69| 21.1 211 |1059.31 |+ 011.3| 2.190| 3.112| 7.7| 205
221 |1054.85|+17 50.5| 2.026 | 3.000 3.9 20.9 221 |1053.19|+ 1 85| 2.134| 3.103| 4.3| 203
3 2 |1046.00 | +1836.0 | 2.024 | 3.002 3.8| 20.9 3 2 |1046.28 |+ 216.2| 2.106 | 3.094 1.6 | 20.1
312 |1037.30 | +19 9.9 2.052| 3.004| 6.6| 21.0 312 |1039.36 | + 3286 | 2.107| 3.085| 4.0| 20.2
322 |1029.64 | +1928.6| 2.106 | 3.005 98| 21.2 322 |1033.19 |+ 439.8| 2.138| 3.076| 7.5| 20.4
4 1 |1023.72|+1931.1| 2.185| 3.006 | 12.8| 21.4 4 1 |1028.43|+ 544.1| 2.195| 3.068| 10.7| 20.6




EPHEMERIDES

2 29.7 2 29.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
453924 2011 WCe; 229.7 239723 378/ 3.918 457577 2OO8hYT150 229.7 282755 375/26.8 17
h m o ’ o m m o ’ o m
122 |111247| — 412.1| 1.749| 2.497| 17.6| 21.0 122 |1111.26 | +11145| 1.517| 2.331| 16.9| 21.0
2 1 |11 9.13| — 4185| 1.640| 2.480| 146| 20.8 2 1 |11 8.61|+1222.4| 1.429| 2.321| 13.2| 20.8
211 |11 322 | — 4 3.1| 1569| 2.481| 11.0| 205 211 |11 3.09| +1346.3| 1.364| 2.311 89| 205
221 [1055.21| — 326.2| 1.512| 2.473 70| 203 221 |1055.23| +1518.2| 1.323| 2.301 47| 20.2
3 2 |1045.96| — 230.4| 1.481| 2.464 39| 20.1 3 2 |1046.01| +16 47.5| 1.308| 2.291 42| 20.2
312 |1036.65| — 1222 1.479| 2.455 56| 20.2 312 [1036.80| +18 3.3 | 1.321| 2.281 8.4 | 20.4
322 [1028.44|— 0 9.6| 1.503| 2.445 97| 20.4 322 |1028.91|+1858.0| 1.358| 2.272| 13.0| 20.6
4 1 |102229|+ 059.2| 1.551| 2.436| 13.7| 20.6 4 1 1102340 +1927.9| 1.416| 2.262| 17.1| 20.8
120258 2004 GS1s 2297 216°10 1°2/ 2.318 416881 2005 QOss 229.7 16629 1°1/28.7 16
122 |11 784 — 010.6| 3.037| 3.775| 11.0| 205 122 |1117.42] + 959.3| 2517 | 3.284| 12.3] 22.3
2 1 |11 428+ 020.3| 2.926| 3.768 89| 203 2 1 [1111.92|+1015.9| 2.427| 3.290| 9.6| 22.1
211 [1059.24|+ 1 39| 2.840| 3.759 6.3| 20.1 211 |11 4.49|-+1039.8| 2.360| 3.296| 6.5| 21.9
221 |1053.08|+ 158.2| 2.781| 3.750 34| 19.9 221 |1055.60 | +11 7.3 | 2.322| 3.300 3.0 217
3 2 |1046.31 |+ 3 0.0| 2.752| 3.741 12| 19.7 3 2 [1045.99 | +1134.3| 2.315| 3.304 14| 216
312 |103952 |+ 4 4.8| 2.755| 3.732 33| 19.9 312 |1036.50 | +1156.7| 2.340| 3.308| 4.6| 21.8
322 |1033.32|+ 5 83| 2.788| 3.722 6.2| 20.1 322 [1027.94| +1211.2| 2.394| 3.310| 8.0| 22.1
4 1 |102823|+ 6 6.2| 2.849| 3.711 89| 20.2 4 1 11020097 | +1216.01 2.474| 3.312| 109 223
252973 2002 PQ177 229.7 261°10 2°2/27.8 17 384539 2010 EA; 2297 183°71 1°8/27.8 17
122 |1113.31]+1014.6| 1.790| 2587 | 15.4| 21.3 122 |1110.35] +1019.3| 2.212| 3.002| 13.1] 21.0
2 1 |11 9.81|+1058.4| 1.690| 2571 | 12.1| 21.0 2 1 |11 6.78| +11 0.7| 2.124| 3.002| 10.2| 20.8
211 |11 3.69 | +11552| 1.612| 2.556 82| 207 211 |11 1.20|-+1151.7| 2.060| 3.002| 6.8| 20.6
221 |1055.45| +1259.7| 1.561| 2.540 40| 205 221 |1054.10 | +12 47.6 | 2.023| 3.002 3.3| 203
3 2 |1045.95|+14 42| 1.537| 2523 28| 20.3 3 2 |1046.20 | +1342.5| 2.015| 3.001 22| 203
312 |1036.37 | +15 0.5| 1.541| 2.507 6.8| 20.5 312 |1038.40 | +1430.5| 2.036| 3.001 55| 20.5
322 [1027.89| +1542.3| 1572 | 2.490| 11.2| 20.8 322 |1031.51|-+15 7.2| 2.085| 3.001 9.0| 207
4 1 |1021.49|+16 5.9| 1.625| 2.472| 152| 21.0 4 1 1102625 +1529.8| 2.159| 3.001| 12.1| 20.9
260156 2004 RB41 229.7 95°%44 072/29.9 18 189383 2008 GEo7 229.7 173295 0°6/ 1.3 18
122 |1111.10]+ 4 81| 1.950]| 2.727| 15.1| 20.9 122 | 111462 ] + 338.7| 2.314| 3.070| 13.6| 21.2
2 1 |11 757 |+ 4347| 1.866| 2.733| 11.9| 20.7 2 1 |11 997 |-+ 353.1| 2219 | 3.074| 10.8| 21.0
211 |11 1.83|+ 516.2| 1.804| 2.739 81| 204 211 |11 3.30|-+ 419.9| 2.148| 3.076| 7.5| 20.8
221 |1054.41|+ 6 89| 1.768| 2.745 40| 20.2 221 |1055.09 |+ 456.5| 2.104| 3.078 3.8| 20.6
3 2 |1046.12|+ 7 7.4| 1.760| 2.751 05| 19.9 3 2 |1046.06 |+ 538.8| 2.080| 3.080| 0.7| 20.4
312 |1037.97 |+ 8 4.9| 1.781| 2.757 49| 20.3 312 |1037.10| + 621.8| 2.105| 3.080| 4.3| 20.6
322 |1030.88 |+ 855.4| 1.830| 2.763 89| 20.5 322 |1029.07|+ 7 0.8| 2.150| 3.080| 7.9| 20.9
4 1 |1025.61 |+ 9346| 1.903| 2.760| 125| 20.8 4 1 1102266+ 732.0] 2.221| 3.080| 11.2| 21.1
520988 2015 AN2gg 229.7 35420 1°8/ 2.5 17 445957 2013 AMgo 229.7 87°06 5°8/24.918
122 |11 892| — 018.6| 1.998| 2.760| 152 21.7 122 |1118.44| +17 15| 1.468| 2.282| 17.4| 20.8
2 1 |11 589 |— 0 1.0| 1.905| 2.759| 12.3| 215 2 1 [1113.85| +1836.2| 1.420| 2.309| 13.4| 20.7
211 |11 0.72 |+ 034.4| 1.834| 2.759 8.8| 21.3 211 |11 6.27 | +2017.3| 1.394| 2.336| 9.3| 205
221 [1053.91|+ 1254 | 1.788| 2.758 49| 211 221 |1056.52 | +2153.4| 1.394| 2.363| 6.2| 20.4
3 2 |1046.20 |+ 227.5| 1.770| 2.758 1.8| 209 3 2 |1045.86| +2312.8| 1.421| 2389 | 6.6| 205
312 |1038.55|+ 334.2| 1.780| 2.758 45| 21.0 312 |1035.77 | +24 75| 1.475| 2.415| 9.8 | 207
322 |1031.86 |+ 438.9| 1.818| 2.758 85| 21.3 322 |1027.46 | +2434.4| 1.553| 2.440| 13.4| 21.0
4 1 |1026.89 |+ 5355| 1.881| 2.758| 12.1| 215 4 1 |1021.78| +2434.8| 1.653| 2.464| 16.6| 21.2
389121 2008 YD1 229.7 59%69 1°3/ 1.917 87675 2000 RH101 229.7 174730 4°7/ 5.0 18
122 |1111.60 ]+ 231.8| 2.106| 2.870| 145| 21.0 122 111477 — 7 52| 2.330| 3.035| 14.8| 19.8
2 1 |11 7.74|+ 2322| 2.023| 2.880| 11.5| 20.8 2 1 |1110.15| — 737.7| 2.230| 3.037| 125| 19.6
211 |11 1.82|+ 246.0| 1.963| 2.891 8.1| 20.6 211 |11 3.48| — 7539| 2.152| 3.039| 9.7| 19.4
221 |1054.37 |+ 310.9| 1.928| 2.901 43| 20.4 221 |1055.20| — 752.8| 2.098| 3.040| 6.8| 19.2
3 2 [1046.15| + 343.2| 1.922| 2.911 13| 20.2 3 2 |1046.04| — 7355 | 2.073| 3.041 48| 19.1
312 |1038.09 |+ 418.0| 1.945| 2.922 43| 205 312 |1036.89| — 7 5.1 | 2.076| 3.042| 5.4| 19.1
322 |1031.04 |+ 4505| 1.996| 2.933 8.0| 207 322 |1028.63| — 626.2| 2.109| 3.042| 7.9| 19.3
4 1 |102569 |+ 516.7| 2.072| 2.944| 11.4| 20.9 4 1 11021.99| — 5443| 2.167| 3.041| 10.8| 19.5
22838 Darcyhampton 229.7 112°34 072/29.6 18 231849 2000 SB41 229.7 179721 0°7/28.8 18
122 |111050|+ 4456| 2.080| 2.856| 14.3| 19.3 122 [111002]| + 8 94| 2971| 3.739| 106 21.1
21 |11 6.96 |+ 522.3| 1.996| 2.864| 11.2| 19.1 2 1 |11 594 |+ 838.0| 2.875| 3.740| 8.3| 20.9
211 |11 134+ 613.1| 1.935| 2.871 76| 18.9 211 |11 0.34|-+ 9144 | 2.805| 3.741 55| 20.8
221 |1054.16 |+ 714.1| 1.900| 2.878 36| 18.6 221 |1053.61 |+ 9556 | 2.763| 3.741 26| 205
3 2 |1046.18 |+ 819.4| 1.894| 2.885 06| 18.4 3 2 |1046.29 | +1037.9| 2.752| 3.741 1.0| 20.4
312 |1038.33 |+ 9224 1.918| 2.892 48| 187 312 |1039.03 | +1117.1| 2.771| 3.741 3.9| 206
322 |1031.47|+1017.5| 1.969 | 2.898 86| 19.0 322 |1032.44|+1150.0| 2.821| 3.740| 6.8| 20.8
4 1 |1026.30| +11 0.4| 2.045| 2.905| 12.0| 19.2 4 1 |1027.04| +12142| 2.897| 3.739| 9.4 | 21.0
8701 1993 LG> 229.7 203756 175/ 2.7 18 42885 1999 RZ148 229.7 102748 071/29.8 18
122 |11 835| — 0389 2.868| 3.606| 11.6| 18.3 122 [111230] + 321.6| 1.687| 2.468| 16.8| 19.2
2 1 |11 475|— 019.9| 2.763| 3.603 9.4| 18.1 2 1 |11 882|+ 4 40| 1.610| 2.480| 13.3| 19.0
211 |1059.60 | + 012.0| 2.682| 3.599 6.7| 17.9 211 |11 284|-+ 5 51| 1.555| 2.491 91| 187
221 |1053.28 |+ 055.1| 2.627 | 3.595 3.8| 17.7 221 |1054.95|+ 620.1| 1.525| 2502| 4.3| 185
3 2 |1046.32 |+ 146.2| 2.603| 3.590 16| 17.6 3 2 |1046.09 |+ 741.4| 1523 | 2513| 0.6| 182
312 |1039.38 |+ 241.3| 2.609| 3.585 34| 177 312 |1037.43|+ 9 0.2| 1.549| 2524| 55| 18.6
322 |1033.07|+ 335.8| 2.644| 3.580 6.4| 17.9 322 |1030.05|+10 8.8| 1.602| 2.535| 10.0| 18.9
4 1 |1027.96 |+ 425.7| 2.707| 3.575 92| 18.0 4 1 |102476|+11 19| 1.679| 2.545| 13.8| 19.1
3432 Kobuchizawa 229.7 285756 372/26.6 18 520068 2014 YUs> 229.7 13855 37°0/26.6 18
122 |1113.82|+1635.3| 2.449| 3.240| 119 17.1 122 |1115.70 | +1533.1| 2.462| 3.247| 12.0] 21.8
2 1 |11 9.48| +17 3.6| 2.338| 3.216 94| 16.9 2 1 |1110.61 | +1613.7| 2.386| 3.260| 9.3| 21.7
211 |11 3.08| +1736.0| 2.252| 3.192 65| 16.7 211 |11 3.58|+16585| 2.334| 3.273| 6.3| 215
221 |1055.04 | +18 8.0 | 2.194| 3.167 3.8| 16.5 221 |1055.16 | +17 42.6 | 2.311| 3.285 36| 21.3
3 2 |1046.05| +18 34. 2.164 | 3.142 3.6| 16.4 3 2 |1046.07 | +1820.7| 2.319| 3.296 34| 213
312 |1037.00 | +1850.1 | 2.165| 3.117 6.3| 16.5 312 |1037.18| +1848.2| 2.356 | 3.307| 5.9| 215
322 |1028.76 | +18 52.5| 2.193| 3.092 95| 16.7 322 |1029.28 | +19 25| 2.422| 3.317| 8.8| 21.7
4 1 |1022.10| +1840.4| 2.246| 3.066| 12.5| 16.8 4 1 1102301 +19 2.7| 2513| 3.327| 115 21.9
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EPHEMERIDES

2 29.7 2 29.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
26567 2000hEC43 229.7 194715 073/ 1.018 501415 2013hYS12s 2297 67747 1°4/28.118

m o ’ m o ’ o m
122 [111296]|+ 357.8| 2.309| 3.070 13_4 122 |11 8.13|+ 729.2| 2.138| 2.926| 135| 21.1
2 1 |11 875 |+ 4248 2210| 3.068| 10.7 2 1 |11 5.09|-+ 831.5| 2.056| 2.933| 10.5| 20.9
211 |11 253 |+ 5 5.0 2.134| 3.065 7.3 211 |11 0.08| -+ 946.9| 1.998| 2.940| 7.0| 207
221 |1054.75|+ 555.4| 2.086| 3.062 3.6 221 |1053.60 | +11 9.9 | 1.968| 2.947 32| 20.4
3 2 |1046.12 |+ 651.3| 2.067 | 3.058 0.5 3 2 |1046.35| +1233.6| 1.967| 2.955 19| 203
312 |1037.53 |+ 747.2| 2.078| 3.053 4.4 312 |1039.22 | +1350.7| 1.995| 2.962| 5.4 | 20.6
322 |1029.80 |+ 837.6| 2.119| 3.048 8.1 322 |1033.02| +14556| 2.051| 2969 | 9.0| 20.8
4 1 1102366+ 9185 2.185| 3.042| 11.4 4 1 1102842 | +15445| 2.131| 2977 12.1| 21.0
70919 1999 VAigs 2297 172%84 2°7/ 3. 132863 2002 RM7g 229.7 182%48 0°1/29.8 17
122 |1113.26] — 230.8| 1.982| 2.726| 15.9 122 |1110.95| + 514.8| 2.492| 3.258| 12.5| 20.6
2 1 |11 931|— 223.6| 1.888| 2.729 | 13.0 2 1 |11 7.00|+ 5381| 2.397| 3.258| 9.8| 20.4
211 |11 3.07|— 1575 1.816| 2.731 9.5 211 |11 124| -+ 6125| 2.325| 3.258| 6.7| 20.2
221 |1055.06| — 113.9| 1.768| 2.733 5.7 221 |1054.12 |+ 6549 | 2.281| 3.258 3.2| 20.0
3 2 |1046.08| — 016.5| 1.748| 2.734 2.8 3 2 |1046.27 |+ 741.2| 2.266| 3.257| 05| 19.7
312 |1037.15|+ 048.4| 1.758| 2.734| 4.8 312 |1038.48 |+ 826.6| 2.282| 3.256| 4.1| 20.0
322 (102926 |+ 154.1| 1.795| 2.734| 8.6 322 |103150|+ 9 6.6| 2.327| 3.255| 7.5| 20.2
4 1 [102321 |-+ 253.9| 1.858| 2.734| 12.2 4 1 |1025.94 |+ 937.8| 2398 | 3.254| 10.6| 20.4
244750 2003 SSs6 2297 218%7 1°5/ 2. 238100 2003 HU3s 2297 221934 1°5/28.4 18
122 |1114.06 |+ 116.8| 1.892| 2.654| 16.0 122 [111334| + 717.6| 1.778| 2567 | 15.8| 20.7
2 1 [1110.15|+ 126.8| 1.793| 2.648| 12.9 2 1 |11 977|+ 8 93| 1.684| 2560 | 12.4| 20.4
211 |11 3.78| + 153.9| 1.714| 2.641 9.1 211 |11 364 |+ 917.2| 1.612| 2.553| 8.4| 20.2
221 |1055.46 |+ 2359 1.661| 2.633 4.9 221 |1055.44 | +1036.0| 1.566| 2.545 3.9 19.9
3 2 |1046.01 |+ 3285 1.636| 2.625 1.5 3 2 |1046.06 | +1157.7| 1.548| 2.536 19| 19.7
312 |1036.54 |+ 4253 | 1.640| 2.617 5.0 312 |1036.67 | +1313.4| 1.558| 2527 | 6.3| 20.0
322 |1028.12 |+ 519.5| 1.671| 2.608 9.3 322 [1028.41| +1415.7| 1.596 | 2.518| 10.8| 20.2
4 1 |102165|+ 6 5.4| 1.727| 2599 | 13.3 4 1 |1022.23|+15 0.0| 1.657| 2508 | 14.8| 20.4
423743 2006 BEs, 229.7 124296 072/29. 505569 2014 BSe 229.7161%6 1°2/ 2.1 17
122 |1111.06|+ 5 87| 2.168| 2.942| 13.8 122 | 111122+ 211.4| 2.688| 3.437| 12.1] 21.9
2 1 |11 7.30| + 544.4| 2.084| 2.950| 10.9 2 1 |11 7.04|+ 213.0| 2592 | 3.440| 96| 21.7
211 |11 1.54 |+ 633.3| 2.023| 2.958 7.4 211 |11 1.18| -+ 225.4| 2519 | 3.442| 6.8| 215
221 |1054.26 |+ 731.5| 1.989| 2.966 3.5 221 |1054.06 | + 2 46.8| 2.474| 3.445 36| 21.3
3 2 |1046.22 |+ 833.4| 1.984| 2974| 0.7 3 2 [1046.29| + 3 14.6| 2.458 | 3.447 12| 211
312 |1038.31 |+ 9329 2.008| 2.982 4.6 312 |1038.58 |+ 344.9| 2.473| 3.449 36| 21.3
322 |1031.36 | +1024.7| 2.061| 2.989 8.4 322 [1031.62 |+ 414.1| 2.517| 3.451 6.7| 215
4 1 |1026.05|+11 47| 2.139| 2.99 | 11.7 4 1 |1025.98 |+ 438.8| 2588 3.452| 96| 21.7
359018 2008 UC2ag9 229.7 184770 2°9/ 3. 217043 2001 QC13» 229.7 208°12 2°1 / 2.7 17
122 |1116.20| — 245.7| 2.029| 2.764| 15.9 122 |1113.41] — 0259 2.222| 2967 | 14.4| 21.1
2 1 [111159| — 2444 | 1.930| 2.765| 13.0 2 1 |11 923|— 0220 2.119| 2.962| 11.7| 20.9
211 |11 4.64|— 2249| 1.853| 2.764| 9.6 211 |11 295|— 0 28| 2.038| 2.956| 8.4 | 207
221 [1055.82| — 148.1| 1.801| 2.763 5.8 221 |1055.01 |+ 030.3| 1.982| 2.950| 4.8| 20.4
3 2 |1045.98 | — 057.2| 1.777| 2.762 3.0 3 2 [1046.14| + 114.1| 1.956| 2.943 21| 20.2
312 |1036.14|+ 0 22| 1.783| 2.759 4.9 312 |1037.25|+ 2 35| 1.959| 2.936| 4.4| 204
322 |1027.34|+ 1 3.3| 1.818| 2.755 8.7 322 102924 |+ 253.1| 1.991| 2.928| 8.1 | 20.6
4 1 |102042|+ 159.8| 1.878| 2.750| 12.3 4 1 |1022.89|+ 337.6| 2.040| 2919 | 11.5| 20.8
214896 2007 TZ»g 229.7 34°57 3%8/ 3. 389238 2009 EO»4 2 29.7 26059 0°2/29.5 17
122 |11 980| — 4 4.4| 1.449| 2218 19.7 122 |11 9.04] + 556.9| 2539 3.310| 12.1] 21.9
21 |11 736 | — 4 41| 1.370| 2.224| 16.2 2 1 |11 556 |+ 623.7| 2.435| 3.300| 95| 21.7
211 |11 2.14|— 3379 1.310| 2.230| 12.0 211 |11 031+ 7 14| 2.354| 3.280| 6.5| 21.4
221 [1054.73| — 246.7| 1.272| 2.236 7.4 221 |1053.70 | + 7 47.0| 2.301| 3.279 31| 21.2
3 2 |1046.14| — 1354 | 1.259| 2.243 3.9 3 2 |1046.33 |+ 836.2| 2.277| 3.268| 0.6| 21.0
312 |1037.71| — 0126 | 1.272| 2.250 5.8 312 [1038.96 |+ 924.2| 2.283| 3.257| 4.2| 21.2
322 |1030.66 |+ 111.4| 1.310| 2.258| 10.3 322 103231 |+10 65| 2.318| 3.246| 7.6| 21.4
4 1 |1025.95|+ 227.3| 1.371| 2.265| 14.6 4 1 |1027.02|4+10395| 2.379| 3.234| 10.7| 21.6
224434 2005 UJses 229.7 305796 3°1/27. 341276 2007 RD2gq 229.7 103°75 0°7/29.1 17
122 |1110.17 | A 49| 1.624| 2.436| 16.1 122 |111439] + 8 46.7| 2.404| 3.176 | 12.7] 21.6
2 1 |11 7.68 | 40| 1523 | 2.414| 12.6 2 1 |11 9.60| -+ 857.3| 2.324| 3.191 99| 21.4
211 |11 2.47 | +1327.0| 1.445| 2.392 8.6 211 |11 292 |+ 9158| 2.269| 3.205| 6.6| 21.2
221 |1054.98| +1437.6| 1.391| 2.370 4.4 221 |1054.88| -+ 939.0| 2.240| 3.219 31| 21.0
3 2 |1046.09 | +1547.0| 1.364| 2.348 3.7 3 2 [1046.19| +10 2.8 | 2.242| 3.232 1.0| 209
312 |1037.07 | +16 46.0 | 1.363| 2.327 7.8 312 |1037.69| +1023.2| 2.274| 3.246| 4.4| 21.1
322 [1029.19 | +1727.4| 1.388| 2.306 | 12.4 322 |1030.15| +1037.1| 2.335| 3.250| 7.8| 21.4
4 1 |1023.53] 4 73| 1.434| 2.285| 16.6 4 1 |1024.20| +1042.2| 2.422| 3272| 1071 21.6
490045 2008 TSs; 229.7 210797 275/27. 427731 2004 PU7g 229.7 190°71 370/ 3.5 17
122 |1118.35] A 05| 1.901| 2.688| 15.0 122 |1115.99 | — 230.4| 2.545| 3.265| 13.4| 22.1
2 1 |1113.54 | 09| 1.805| 2.680 | 11.8 2 1 (111092 — 251.9| 2.440| 3.264| 11.0| 21.9
211 |11 6.12 | 17| 1.732| 2.672 8.0 211 |11 3.92|— 3 03| 2.357| 3.262| 82| 21.7
221 |1056.59 | +14 7.3| 1.686| 2.663 4.0 221 |1055.42| — 256.2| 2.302| 3.259| 5.2| 215
3 2 |1045.88|+15 0.4| 1.668| 2.653 3.0 3 2 |1046.10| — 241.0| 2.275| 3.256 30| 21.4
312 |10 35.17 | 3.7| 1.680| 2.643 6.7 312 |1036.77| — 217.8| 2.280| 3.252| 4.3| 21.4
322 [1025.63| +1612.4| 1.720| 2.631| 10.9 322 |102825|— 150.6| 2.314| 3.248| 7.3| 21.6
4 1 |1018.20 ] 40| 1.783| 2.618| 14.6 4 1 |1021.22| — 12361 2376 3.243| 103| 21.8
60951 2000 JAg 229.7 151747 0°1/29. 28647 2000 GW 2297 182729 171/ 1.9 17
122 |1115.03]+ 4242| 1.786| 2.562| 16.3 122 |1112.74] + 1106 2.606| 3.349| 12.5| 20.4
2 1 (111089 |+ 458.2| 1.703| 2.569 | 12.9 2 1 |11 832|+ 1346| 2505| 3.350| 10.0| 20.3
211 |11 4.23|+ 548.8| 1.641| 2.576 8.8 211 |11 211| -+ 211.9| 2.428| 3.350| 7.1| 20.1
221 |1055.64 |+ 651.5| 1.605| 2.583 4.2 221 |105454 |+ 3 0.2| 2.379| 3.350 37| 19.9
3 2 |1046.03|+ 759.9| 1.598| 2.589 0.6 3 2 |1046.23 |+ 355.6| 2.350| 3.349 1.1] 19.6
312 |103658 |+ 9 59| 1.619| 2594 | 5.4 312 |1037.96 | + 4 53.4| 2.371| 3.347 3.8| 19.9
322 |1028.36|+10 2.9| 1.668| 2.599 9.8 322 |1030.46 |+ 5485 | 2.413| 3.344| 7.1| 20.1
4 1 102222 | +1045.9| 1.742| 2.603| 13.7 4 1 |102435|+ 636.7| 2481 | 3.341| 10.2| 20.2
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EPHEMERIDES

2 29.7
2 29.7
2020 ‘ Q200 ‘ S ‘ ‘
. 0 2000 A r B Vv 2020 ‘ Q2000 ‘ 62000 ‘ A ‘ r ‘ 8 ‘ v
999 CA °
o | CAq 2207222712 2%8/26.818 508582 2017 OT17 2207 195°91 2°0/ 3.1 17
11 13.25 | " hom ° ' ) e
122 11321 5| 2481| 3270| 118| 17.9| 122 |1111.03)— 2 14.8| 2.720 | 3.448 4| 233
511 |11 23| 9| 2:388| 3208 . 177 271 |11 6.95|— 154.4| 2613 | 31445| 10.1| 231
% 2% %8 ig.;g . 4| 2280 | 3.254 gg %;g 331 %é 5sz13 — é %?? 2520| 3a441| 03| 229
20 | 4 6l 250! 3%a8| 32| 173 A1) — 1| 2472| 3436| 43| 227
315 | 103973 | 1 o 2200| 3248 : . 3 2 (104632|+ 027.1| 2445| 3431 20| 22
335 11935131 : : . 58| 17.4| 312 |103853|+ 1305 2.4 ' ' 2
2°1 1102407 - 7| 233 3236\ 89| 1re| 322 |103143) + 2343 5453 | 3418 or| 2398
268524 2005 YOm0 L ohor 32 . 41 |102564| + 3336| 2544 3411| 97| 230
122 |1111.63 ] ol 16881 2509 4.418 284412 2006 UY22 229.7 109%48 0°6/ 1.4 17
2 1|11 850 5| 1630| 2513| 115| 198| 277 |11'6s7|1 3e6| 2933 33%| B 1| 213
73| ) ) : : T . 2. ) :
MGk TRl i | w| Be| oy Man|TiEd ik i 8| B2
18 | A 7| 1561| 2525| 66| 105 03|+ 4557] 2435 34101 33| 207
315 103763 | 7| 1261 2528 : . 3 2 (104634 |+ 5204 | 2431 3421| 06| 2
335 110365311 : : . 95| 197| 312 |103879|+ 6 36| 2.4 ' ' 3
21 | 103545 | 0] Lesl) 2535) 129 10.9) 322 |1032.03| 4 6340 Saio| 3443 e8| 319
501438 2014 AO1s G s Wy s : 41 1102665+ 659.3| 2504 | 3.455| 97| 212
1438 2014 O 2207 1596 376/ 4017 | 237073 2008 Sz 2207148%49 0°1/29.818
122 [1111.00| — 3178 | 2177 2915 | 148[ 212 122 [1117.55) 5 3.0| 1808 2.581 162 219
211 |11 168 | — 3562 2084 20101 122\ 211 2 1\ 111281) 7+ 5229 1.726 2590 | 128 | 217
30| Z 3825 19065| 2022| 60| 20 52| + 5| 1.665| 2599 | 88| 215
221 | 1054391 = 3323 13%2| 2332 . 07| 221 |105627|+ 6429| 1631 | 2608| 42| 21
: _ ) : : . 12
32 |104620| — 3353 1946 2925| 37| 205| 3.2 \104602) - 7333 1024 2ol5| 06| 21
312|138 -3¢ : . 48| 206| 312 |103595|+ 8219 1. ' ' 9
2% oo |- 2l Lo 29| Ta| me| 3% |l Toas| isk| zem| 91 3
208868 2004 RJass 2 20 153000 197) a1 18 41 110204914 9320/ 1.773| 2:634| 135| 218
122 | 111626 |+ 1 9.4 1.821| 2581 16.6 286056 2001 SK g 229.7 176°45 3°0/ 3.3 18
122 |111626] + 1 04| 1821 25811 16| 28] 122 |111635| — 2459 2.003| 2.738 160 22
211 %é %‘82 T 1320| 1666| 5204 g-i 2131 2 1 11 11_98 =2 32_4 T007 | s7as| 131| 3%
. 2 : . . - 5] 1. i
4 8RB TR L Il o) kel 18 hew -l 1m0 5 R
) 3276 1632| 2600! 50! 20 07| — . 762 | 2746 | 3.0| 218
322 [1027.62 |+ 4 : : 09 312 |1036.28| -0 61| 1. :
21 105111 i . ?gg i'%? %-613 93| 211] 322 [1027.56 |+ 0536 1.589 %%g g'? 53
2] 1 617 | 131 214| 21 |102074|+ 148 : 1) 222
290392 2005 Tlie 2207 221° o 71 1870 2743 | 123| 224
: °65 1°8/ 2.9 17 200471 2 o o
122 111 770 — 1 43] 2599 | 3343] 1 000 XWay 2297170725 571/ 5917
3% |11 443 | = 0470 409 | 3345 | 103| sral| 31 |11eh 6| 2463 3.152) 145 20
% %i %8 gg.gg m 8 153 | 2422 | 3.340 % %%g % 1% ﬂ g'ggla 'g %'323 3108|123 20:2
. 288 | 2.371| 3338| 42| 2L : : 284 3.158| 9.8 20.2
5% |1oaeas | I+ 1 . 0| 221 105496 3| 22 :
315 |1035es i : %(2)-(1) %ggg gggg 1.8| 208| 3 2 |104621 S| 3505 | 3163| 53| 200
355 |10%3a8 | L3192 3331 3333| &&| 21| 3% |10%0% 2| 2.204| 3164| 56| 20.
2% 10386 | T 2183 23l 3337 S8] 33| 2% |10%3%e 8| 23%| 3iss| 77| 201
140355 2001 TN e o ey : 1 1102316 3] 2202] 3165] 103| 203
12> 111 12.60 e [ / 6818 195226 2002 DGs 229.7 225%03 072/29.9 18
12 |1 o7 2l 1es) e | A= gt omalaan) 2re o) 207
4 1804 | 2467 | 133 : . 3| 1.931| 2797 | 11.6| 205
551 | 105538 1238 | 5aes : 189 211 |11 205|+ 6 08| 1.860| 2.795| 80| 202
221 | 1055.38 1538 | 2402| 103| 188 221 | 108505+ 6328 1815 2792| 39| 20
312 |10 36.74 1500\ 24591 82| 180 3 2 |1040.20)\ 7 98 1799 5790 | o8| 199
312 1103074 1501 | 2458 | 83| 18¢| 312 1103742\ 4 7461 1812 2.78 ' 6
. . 105| 187| 322 : 787 48| 200
21 10553 1.529 102966 | + 8 17.0 | 1.852| 2785
379308 2009 VQoo 5 96 7 1563;;49 202132-6 58| 2% 1103390 T §348( 1881 2783 | 33| 203
12 T iass| 412 s7f oieel sost tag) 27| T ion 220.7 223°68 177/ 2.6 17
122 |1114.22| 12 67| 2124 2913] 136] 217| 122 |111025|— 1219 2426| 3.168 | 134 224
211 %é 52.% T159%5] 1998 2010 | 93| B3| du |11 39| 0%e| 5338 3158 109 222
171 113507 | 104a| 2020 | 35| 51 13| — 5| 2220 3.148| '7.8| 220
221 | 19°% 11 P13 98T 1940 | 3932 . 1| 221 |105415|+ 054.3| 2160 | 3.137| 44| 21
: _ ) : : : . 18
32 10401 | 14301 1040 2925| 28| 210| 3.2 \104633| 2 60) 213 312 17| 21
322 [1029.47 | 5| 2 : 58| 213( 312 1103847 |+ 3227 21 ' ) 3
322 |1029.47| +1529.5| 20161 2.930) 94| 21.5| 322 1103135 + 4382 2.1(332 gﬁiélf ‘7"8 %i;
372006 2011 AMgs 2207 74°09 2°5/2 7| 41 1102566|+ 547.0] 2.2211 3.089| 109| 221
2oy 1% t10 500 1663 | 2653 tas| i1 | N 1T 2207 208°76 4°5/25.018
12 (g temel e ae e gl TaE (Hug s v iee) 002
24 | 4 T 193] ey | 731 50 72| 1.441| 2335| 13.0| 19.9
521 | 105451 | 3| 1ns| 2657 . 06| 211 |11 320 1.378 | 2325| 89| 10.
2% | 10265511 6| 1680 2659 38| 20.4] 221 | 1055341 1356| 38| 83| 109
315 | 103586 | ] 9| Lere | 2.601 30| 204| 372 |1046.15 |- 1.328 | 2306| 5.2 18'4
355 1036321 : : . 66| 206| 312 |1036.99 1 : : 4
1% |bRs heas| 3 pel | ma| 5% BREIES il s B
350065 2008 YBags a2t BT eas . 1 11023741 4 1441 | 2279| 17.3] 200
122 |1115.16 | + 7247 | 1.564| 2.359 | 1/7 i'l 18 282201 2001 UExs 229.7 103°74 378/ 17
122 | 111510 |+ 7247 | 1564 | 2350| 174] 214| 122 |11 930 —7 19| 2469| 3.182 13.9| 206
% %i %é 51;.5% + 8285 | 1.431| 2372 3; %%% 511 |11 04t| = § 5573'8 %%6 31%| 116| 204
04|+ 0174 | 1.309| 2379| 43| 20 76| — : 304 | 3107| 89| 202
5% | 102604 | 4 . 7| 221 |105376|— 6292| 22 :
13 BRE TRy 1 im) M) B2 o8 kil chi 2a o8 ) B
12| +11299| 1.467| 2398 | 109| 211 13| - 4538 2249 3210| 46| 200
3% 1105535 | Tt | a3 | 5aoa| I . 322 |1032:65| — 355.6| 2288 | 3226 '
. . . 5.0 . . 7.1 20.2
2141 471 [102750| — 257.6| 2354| 3233| 98| 203




EPHEMERIDES

2 29.7 2 29.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
52730 1998 HN4 229.7 206°74 4°4/25.7 18 20132 1996hBK13 2297 97750 5°0/24.6 18

h m o ’ o m m o ’ o m
122 |1119.38|+1650.7| 2.011| 2.803| 14.1| 20.7 122 [111520] +1954.3| 2.152| 2.953| 13.0| 19.3
2 1 |111427|-+1753.8| 1.919| 2.796 | 11.1| 20.4 2 1 |111051|-+21 6.0| 2.095| 2.976 | 10.1| 19.1
211 |11 659 |+19 4.0| 1.850| 2.788| 7.7| 202 211 |11 3.68| +2219.7| 2.062| 2998 | 7.2| 19.0
221 |1056.84 | +2013.6| 1.809| 2.779| 4.9| 20.0 221 |1055.31 | +2328.0| 2.057| 3.021| 5.1| 18.9
3 2 |1045.95|+21145| 1.797| 2.769| 5.0| 20.0 3 2 |1046.26 | +2423.7| 2.082| 3.042| 55| 19.0
312 |1035.07 | +2159.3| 1.815| 2.758| 8.0| 20.2 312 |1037.53|+25 1.7| 2.134| 3.064| 7.9| 19.1
322 |1025.36 | +2224.0| 1.860| 2.746| 11.6| 20.3 322 |1029.98 | +2519.7| 2.213| 3.085| 10.6| 19.3
4 1 |1017.72|+2227.6| 1.928| 2.732| 14.8| 205 4 1 |1024.28| +2518.2| 2.315| 3.105| 13.1| 19.5
9056 Piskunov 2297 36°36 1°4/ 2.018 174527 2003 EZs 220.8 20416 1°6/ 2.2 18
122 111031 |+ 1279| 1.915| 2.685| 155| 17.8 122 111274+ 2256 2.345]| 3.100| 13.4| 20.3
2 1 |11 707 |-+ 1412| 1.827| 2.687| 125| 17.6 2 1 |11 863|+ 2 9.1| 2.238| 3.080| 10.8| 20.1
211 |11 160 |+ 211.0| 1.761| 2.690| 8.8| 17.4 211 |11 253 |+ 2 3.6| 2.155| 3.078| 7.7| 19.9
221 |1054.41 |+ 254.8| 1.720| 2.693| 47| 17.1 221 |1054.86 |+ 2 8.0| 2.097| 3.068| 43| 19.6
3 2 |1046.31 |+ 348.1| 1.706 | 2.696 1.4| 16.9 3 2 |1046.31 |+ 219.9| 2.069| 3.058 1.6| 19.4
312 |1038.30 |+ 4443 1.721| 2699 | 47| 17.1 312 |1037.73 |+ 2359 | 2.070| 3.047| 42| 19.6
322 |1031.34 |+ 537.2| 1.764| 2.703| 8.7| 17.4 322 |1029.97 |+ 252.0| 2.100| 3.037| 7.7| 19.8
4 1 [1026.20| + 6215| 1.831| 2.706| 12.4| 17.6 4 1 |1023.75|+ 3 49| 2156 3.027| 11.0| 20.0
433206 2012 UGy 229.7 199%33 3°9/ 5.6 18 431328 2006 WM 199 229.8 180718 2°9/26.1 18
122 |11 951| — 831.0| 2.880| 3.573| 125| 21.6 122 [1110.09]| +1545.7| 2.779| 3571| 10.7| 21.3
2 1 |11 571 |— 837.3| 2.771| 3570| 105| 21.4 2 1 |11 6.20| +1634.8| 2.693| 3.571| 82| 21.1
211 |11 031|— 828.0| 2.684| 3566| 82| 21.3 211 |11 0.65|+1728.4| 2.632| 3.572| 5.6| 20.9
221 [1053.70| — 8 3.1| 2.623| 3562| 5.8| 21.1 221 |1053.87 | +1821.8| 2599 | 3.572| 3.3| 20.8
3 2 |1046.42| — 7242| 2590| 3558| 4.0| 21.0 3 2 |1046.46 | +1910.2| 2596 | 3.572| 3.3| 20.8
312 |1039.13| — 634.4| 2587 | 3553 | 4.4| 21.0 312 |1039.13| +1948.9| 2.624| 3.571| 5.6| 20.9
322 |1032.48|— 538.2| 2613| 3548| 65| 21.1 322 |103255|+2015.2| 2.679| 3.571| 82| 21.1
4 1 |1027.05| — 4405| 2.667| 3.543| 9.0| 21.3 4 1 |1027.29|+20275| 2759 | 3570 | 10.7| 21.2
69645 1998 FM7g 229.7 306%07 6°6/25.117 204877 2008 CBago 2298 49°80 0° 8/ 1.8 17
122 |111564|+1958.0| 1.434| 2258 | 17.2| 19.2 122 |11 624 — 1 15| 2.247] 3.003| 13.9| 19.8
2 1 |111252|-+2050.9| 1.344| 2237 | 13.7| 18.9 2 1 |11 353|+ 0 51| 2161| 3.014| 11.1| 19.7
211 |11 6.07 | +2149.7| 1.274| 2217| 9.9| 186 211 |1059.01 |+ 130.7| 2.098| 3.025| 7.7| 195
221 |1056.84 | +2244.7| 1.229| 2.197| 69| 184 221 |1053.14 |+ 311.3| 2.063| 3.036| 4.0| 19.2
3 2 |1045.94|+23248| 1.209| 2.178| 7.3| 183 3 2 |104658 |+ 5 0.3| 2.057| 3.047| 0.8]| 19.0
312 |1035.00 | +2341.0| 1.213| 2.159| 10.9| 185 312 |1040.14 |+ 650.0| 2.082| 3.050| 4.1| 19.3
322 | 102559 | +23292| 1.241| 2.140| 15.2| 187 322 | 103454 |+ 8326| 2.136| 3.071| 7.7| 195
4 1 [1018.97|+2250.1| 1.289| 2.122| 19.2| 189 4 1 [1030.40| +10 2.2| 2.217| 3.082| 11.0| 19.8
392986 2012 XMg3 229.7 1°10 575/23.118 357967 2006 BTe7 229.8 262753 1°3/ 1.6 18
122 |11 8.80| 4+21225| 2.243| 3.055| 12.2| 20.8 122 [1116.32] + 3526 1.575]| 2.356| 17.9| 20.8
2 1 |11 570 |+22455| 2.168| 3.055| 9.6| 20.6 2 1 | 111253 |+ 3429 1.479| 2.346| 14.4| 205
211 |11 057 |4+2411.2| 2.119| 3.054| 7.1| 205 211 |11 580 |-+ 349.0| 1.403| 2.337| 10.2| 20.2
221 |1053.90 | +2532.1| 2.096| 3.054| 5.5| 20.4 221 |1056.65|+ 4 87| 1.351| 2327 | 5.3| 19.9
3 2 |1046.42 | +2640.6 | 2.103| 3.055| 6.2| 20.4 3 2 |1046.07 |+ 437.9| 1.326| 2.317 13| 19.6
312 |1039.05|+2730.8| 2.136| 3.055| 85| 20.6 312 |1035.43 |+ 510.0| 1.329| 2.306| 5.8| 19.9
322 |1032.63|+2759.6| 2.195| 3.056| 11.1| 20.7 322 |1026.09 |+ 5389 | 1.357| 2.296 | 10.8| 20.1
4 1 |1027.87|+28 6.71 2.276| 3.057| 13.6| 20.9 4 1 |1019.15| 4+ 559.0| 1.400| 2.286| 153 | 20.4
16509 1990 UE, 229.7 67°52 1°4/28.318 502357 2015 BTos 229.8 117959 3°5/26.3 17
122 |11 9.49|+ 8324| 2.196| 2.984| 13.2| 183 122 |1112.65] +1439.6| 1.998| 2.799| 13.9| 21.6
2 1 |11 6.03|+ 919.3| 2.123| 2.998| 10.3| 18.1 2 1 |11 884|-+1536.2| 1.921| 2.805| 10.8| 21.4
211 |11 066 | +1016.8| 2.073| 3.014| 6.8| 17.9 211 |11 276 | +1640.1| 1.867| 2.810| 7.3| 21.2
221 |1053.88 | +1120.0| 2.049| 3.029 32| 177 221 |1054.99 | +1744.9| 1.841| 2.815| 42| 21.0
3 2 |1046.43 | +1222.9| 2.056| 3.044 17| 17.6 3 2 |1046.34| +1843.2| 1.843| 2.821| 4.0| 21.0
312 |1039.16 | +1319.5| 2.091| 3.059| 5.1| 17.9 312 |1037.87 | +1928.4| 1.873| 2.826| 7.0| 21.2
322 |1032.85|+14 5.1 2.154| 3.074| 85| 18.1 322 |1030.50 | +1956.6| 1.930| 2.830| 10.5| 215
4 1 [1028.12| +1436.9| 2.243| 3.089| 11.6| 183 4 1 |1025.01|+20 6.4| 2.010| 2.835| 13.6| 21.7
37369 2001 VV 229.7 108°76 8°3/21.6 18 74482 1999 COg 2298 28°83 2°9/27.518
122 |1117.02|+28 02| 1.875| 2.684| 14.3| 18.8 122 |1116.60| +15345| 1.975| 2.771| 14.2| 189
2 1 |111254|42931.4| 1.818| 2.695| 11.7| 18.7 2 1 |1111.88| +1546.5| 1.895| 2.775| 11.1| 187
211 |11 537 |+3058.9| 1.786| 2.705| 9.4| 185 211 |11 480|-+16 27| 1.839| 2.780| 7.5| 185
221 |1056.20 | +3212.7| 1.779| 2.715| 83| 185 221 |1055.94| +1618.0| 1.808| 2.784| 4.0| 183
3 2 |1046.10 | +33 3.7| 1.799| 2.725| 9.1| 18.6 3 2 |1046.21 | +1627.3| 1.807| 2.780| 3.3| 182
312 |1036.34 | +3326.7| 1.844| 2.735| 11.3| 187 312 |1036.72| +1626.0| 1.834| 2.794| 6.4| 18.4
322 |1028.05|+3321.1| 1.913| 2.744| 13.8| 18.9 322 |1028.46 | +1612.1| 1.888| 2.800| 10.0| 18.7
4 1 |1022.07|+3249.7| 2.002| 2.753| 16.1| 19.1 4 1 |102220| +1545.1| 1.966| 2.805| 13.3| 18.9
144769 Zachariassen 229.7 243°06 0°1/29.6 17 14697 Ronsawyer 2290.8 194747 0°3/ 1.0 18
122 |11 9.45|+ 534.8| 2.437| 3.208| 125| 20.8 122 |1115.75| + 357.5| 1.711| 2.487| 16.9| 195
2 1 |11 594|+ 6 0.0| 2.339| 3.204| 9.9| 206 2 1 |1111.74|+ 419.9| 1.620| 2.486| 13.4| 19.3
211 |11 061 |-+ 6365| 2.266 | 3.201 6.7| 20.4 211 |11 5.04|-+ 459.6| 1549 | 2.484| 93| 19.0
221 |1053.90 |+ 721.2| 2219 3.197 32| 20.2 221 |1056.20 | + 552.9| 1.504| 2.481| 46| 1838
3 2 |1046.44|+ 8 9.8| 2202| 3.192| 05| 19.9 3 2 |1046.16 | + 653.8| 1.487| 2.478| 0.6| 18.4
312 |1039.01 |+ 857.1| 2.214| 3.188| 4.2| 202 312 |1036.16 | + 754.4| 1.498| 2.474| 56| 1838
322 103237 |+ 938.7| 2.255| 3.184| 7.7| 20.4 322 |1027.39 |+ 847.6| 1.536| 2.470| 10.3| 19.1
4 1 |1027.17|+1011.0| 2.322| 3.180| 10.8| 20.6 4 1 |102081 |+ 9279| 1599 | 2.465| 14.4| 19.3
259092 2002 VX102 229.7 109745 278/ 3.318 519341 2011 GXgo 2298 4785 178/ 2.517
122 |111469| — 2 6.0| 1.939| 2.684| 16.2| 205 122 111052+ 015.9| 1.999| 2761 | 153 | 222
2 1 |[111036|— 2 9.8| 1.859| 2.699| 13.2| 20.3 2 1 |11 7.19| -+ 024.2| 1.907| 2.761| 12.3| 21.9
211 |11 3.75|— 155.6| 1.800| 2.714| 9.6| 20.1 211 |11 1.69| -+ 049.2| 1.83| 2.761| 8.8 | 21.7
221 |1055.42|— 125.0| 1.765| 2.729| 5.7| 19.9 221 |105451 |+ 1288| 1.790| 2.761| 4.9| 215
3 2 |1046.23| — 0415 1.759 | 2.743 29| 19.7 3 2 |1046.41 |+ 219.0| 1.773| 2.761 1.8| 21.3
312 |1037.23|+ 0 93| 1.781| 2.757| 4.8| 19.9 312 |1038.37 |+ 313.8| 1.783| 2.761| 45| 215
322 (102938 |+ 1 1.0| 1.832| 2.771 85| 20.1 322 |1031.31 |+ 4 72| 1.822| 2761 | 85| 21.7
41 |1023.44|+ 1479]| 1907 | 2.784| 11.9| 203 4 1 |1026.00| + 4536| 1.885| 2.762| 12.1| 21.9

— 12744 -



EPHEMERIDES

2 29.8 2 29.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
192948 2000 BA 229.8 89°85 079/29.118 278729 2OO8hSJ7o 229.8 313784 1°4/28.4 17
h m o ’ o m m o ’ o m
122 |1115.05|+ 536.8| 1.416| 2.213| 18.8| 20.6 122 |1111.06 | + 855.8| 2.011| 2.802| 14.2] 21.3
2 1 (111144 |+ 6225 1.350| 2.229| 14.7| 20.4 2 1 |11 762| -+ 931.2| 1.923| 2.800| 11.1| 21.0
211 |11 4.88 |+ 727.2| 1.304| 2.245 99| 20.2 211 |11 1.99|-+1018.0| 1.858| 2.799| 7.4| 20.8
221 |1056.08| + 844.4| 1.282| 2.261 46| 19.9 221 |1054.67 | +1111.6| 1.819| 2.798 35| 20.6
3 2 |1046.20| +10 49| 1.287| 2.277 14| 19.7 3 2 |1046.44| +12 5.8 | 1.808| 2.797 1.8| 20.4
312 |1036.65| +1118.4| 1.319| 2.292 6.5| 20.1 312 |1038.30| +1254.3| 1.826| 2.796| 5.6 | 20.7
322 [1028.71| +1217.1| 1.376 | 2.307 | 11.4| 20.4 322 |1031.17 | +1331.9| 1.872| 2.795| 9.4| 20.9
4 1 1102329 | +1256.5| 1.456| 2.322| 15.6| 20.7 4 1 1102582 | +1355.4| 1.941| 2.793| 129| 21.1
85418 1996 XQ14 229.8 30°88 372/26.318 63841 2001 RX76 229.8 104767 0°6/29.2 18
122 |11 952]+1429.2| 2.160| 2.963| 12.9| 19.8 122 [1112.36] + 553.2| 1.960| 2.740| 14.9| 19.6
2 1 |11 6.24| +15242| 2.081| 2.966 | 10.0| 19.6 2 1 |11 855|-+ 6356| 1.883| 2.753| 11.6| 19.4
211 |11 0.92| +1626.2| 2.027 | 2.970 6.8| 19.4 211 |11 255|+ 7321| 1.829| 2.767| 7.8| 19.2
221 |1054.09| +1729.2| 1.999 | 2.974 3.9 19.2 221 |1054.89 |+ 837.7| 1.802| 2.780 36| 18.9
3 2 |1046.48 | +1826.6| 2.000| 2.978 37| 19.2 3 2 |1046.43 |+ 946.1| 1.803| 2.793 1.0| 1838
312 |1039.01|+19 12.3| 2.030 | 2.983 6.6| 19.4 312 |1038.16 | +1050.1| 1.833| 2.806| 5.2| 19.1
322 |103251|+1942.7| 2.086| 2.988 9.8| 19.6 322 |1030.99 | +1143.8| 1.8901| 2.818| 9.1 | 19.3
4 1 |1027.67|+1956.0| 2.167| 2.992| 12.7| 198 4 1 |1025.65|+12235]| 1.974| 2.830| 125| 19.6
466610 2014 UB217 229.8 172717 4°1/25.418 143437 2003 BYes 229.8 20°88 275/ 3.117 R
122 |1112.05| +1432.3| 1.944| 2.748| 14.1| 20.7 122 [1112.12] — 030.0| 2.332| 3.076| 13.8| 20.1
2 1 |11 853 |+1557.5| 1.865| 2.750| 10.9| 205 2 1 |11 811 |— 047.7| 2.236| 3.076| 11.2| 19.9
211 |11 2.66 | +17 325 | 1.809 | 2.752 75| 203 211 |11 2.14|— 0524 2162 | 3.077| 82| 19.7
221 [1054.99|+19 9.1 | 1.780| 2.753 46| 20.1 221 |1054.70| — 044.8| 2.114| 3.078| 4.9| 195
3 2 |1046.35|+2038.3| 1.781| 2.754| 4.8| 202 3 2 |1046.45| — 027.2| 2.094| 3.079 25| 193
312 |1037.81 | +2151.7| 1.809| 2.755 79| 20.3 312 |103826| — 0 3.1| 2.104| 3.080| 4.2| 19.4
322 |1030.36 | +2244.3| 1.865| 2.755| 11.3| 20.6 322 |1030.92 |+ 023.1| 2.142| 3.081 75| 19.6
4 1 |1024.83|+2314.1| 1.943| 2.755| 145| 20.8 4 1 |1025.12 |+ 047.4| 2.207| 3.082| 106| 19.8
465757 2009 WG 229.8 173%0 2°3/ 2.9 17 362679 2011 UTss 229.8 166791 3°1/27.3 18
122 |111254] — 0525 2.113| 2.861| 149 21.8 122 |1117.88] +1330.0| 1.818| 2.613| 15.3| 215
2 1 |11 865|— 0543 | 2.018| 2.862| 12.1| 21.6 2 1 [1113.19| +14 98| 1.737| 2.617| 11.9| 21.3
211 |11 2.62| — 040.3| 1.945| 2.863 8.8| 21.4 211 |11 5.88| +1458.0| 1.678| 2.620| 8.1| 21.1
221 |[1054.94| — 011.7| 1.8908| 2.864| 5.1| 21.2 221 |1056.56 | +1548.2| 1.646| 2.623| 4.3| 20.9
3 2 |1046.36 |+ 028.2| 1.878| 2.865 24| 21.0 3 2 |1046.20 | +1633.1| 1.642| 2.625 3.6 20.8
312 |[1037.84|+ 114.4| 1.888| 2.865 45| 21.2 312 |1036.01 | +17 6.0| 1.667| 2.626| 7.1| 21.0
322 (103027 |+ 2 1.2| 1.926 | 2.865 81| 214 322 [1027.13| +1722.8| 1.718| 2.628| 11.0| 21.3
4 1 |1024.40|+ 2435] 1.990| 2.865| 11.6| 21.6 4 1 1102044 | +17222| 1.793| 2.628| 145| 215
8682 Kriklingbo 229.8 228752 071/29.6 18 R | 122597 2000 RR35 229.8 157734 0°1/29.9 18
122 |11 959|+ 544.0| 2.752| 3517 | 11.4| 185 122 |1114.07| + 523.2| 2307 | 3.071| 13.4| 209
2 1 |11 586 |+ 610.1| 2.647| 3.509 9.0| 183 2 1 |11 959 |-+ 540.2| 2217 | 3.077| 10.6| 20.7
211 |11 0.49 |+ 646.3| 2567 | 3.500 6.1| 18.1 211 |11 3.12|+ 6 8.4 | 2.151| 3.083| 7.2| 205
221 [1053.85|+ 729.8| 2514 | 3.491 29| 17.9 221 |1055.15| + 644.9| 2.111| 3.088 35| 20.3
3 2 |104652 |+ 816.7| 2.492| 3.482 05| 17.7 3 2 |1046.40 |+ 7253| 2.102| 3.092| 05| 20.1
312 [1039.19|+ 9 2.6| 2.499 | 3.473 3.9| 18.0 312 |1037.76 | + 8 4.6 | 2.122| 3.097| 4.3| 20.4
322 103253 |+ 9435 2537 | 3.463 71| 181 322 |1030.05|+ 8385 | 2.171| 3.100| 8.0| 20.6
4 1 |1027.14|+1016.0| 2.600| 3.453| 10.0| 18.3 4 1 |1023.95|+ 9 36| 2247 3.104| 11.2| 20.38
249587 1995 WA3 229.8 264722 3°1/ 3.4 16 403952 2012 BAys 2 29.8 147999 0°9/28.9 18
122 |1111.46| — 2451 | 1.749| 2505| 17.3| 21.2 122 | 111560 | + 7185 2.118| 2.801| 14.1| 22.2
2 1 |11 841 | — 2446 1.648| 2.495| 142| 21.0 2 1 (111094 |+ 755.9| 2.036| 2.902| 11.1| 22.0
211 |11 2.83|— 2229 1567 | 2.485| 10.5| 20.7 211 |11 411| -+ 8452 | 1.976 | 2.913| 7.4| 21.8
221 [1055.19| — 140.7| 1.510| 2.475 6.4| 205 221 |1055.64 |+ 941.9| 1.944| 2.922 35| 21.6
3 2 |1046.33| — 041.5| 1.480| 2.465 3.2 20.2 3 2 |1046.34| +1039.9| 1.942| 2.931 13| 215
312 |1037.39 |+ 028.1| 1.477| 2.455 53| 20.3 312 |1037.21 | +1133.2| 1.969| 2939 | 51| 21.7
322 (102951 |+ 139.8| 1.501| 2.445 96| 20.6 322 [1029.14| +1216.6 | 2.025| 2.947| 8.9| 22.0
4 1 |1023.67|+ 2459| 1.550| 2.434| 13.7| 2038 4 1 1102286 +1246.9| 2.107| 2.953| 12.2| 222
33410 1999 CXgs 229.8 201°%40 2°3/ 2.518 72527 2001 DKo4 2298 52715 3°1/ 2.9 18
122 |1117.69]|+ 0229 1.926| 2.675| 16.1| 18.8 122 |111463| — 023.8| 1.517| 2.289| 18.9| 19.5
2 1 (111299 + 013.3| 1.826| 2.672| 13.1| 18.6 2 1 [1111.06| — 045.2| 1.439| 2.296| 15.3| 19.2
211 |11 577 |+ 019.6 | 1.747| 2.667 95| 18.4 211 |11 466 | — 047.2| 1.380| 2.304| 11.1| 19.0
221 [1056.54 |+ 040.4| 1.694| 2.662 54| 18.1 221 |1056.05| — 030.8| 1.344| 2.312| 6.5| 18.8
3 2 |1046.15|+ 1128 | 1.669| 2.656 23] 17.9 3 2 (104628 |+ 0 0.6 | 1.334| 2.321 31| 18.6
312 |1035.75|+ 151.4| 1.673| 2.650 50| 18.1 312 |1036.69 |+ 040.6| 1.351| 2329 | 5.7 | 187
322 |1026.43 |+ 230.6| 1.706 | 2.643 92| 183 322 102853 |+ 122.0| 1.394| 2.338| 10.1| 19.0
4 1 |1019.11 |+ 3 48| 1.764| 2.635| 13.0| 18.5 4 1 |1022.74|+ 1582| 1.460| 2.347| 143| 19.3
17391 1981 EK39 229.8 109724 077/ 1.318 489470 2007 DK71 2 29.8 265729 176/28.6 17
122 |1114.82]+ 2258 1.679| 2.453| 17.2| 19.2 122 |1115.45| + 846.0| 1.497| 2.298| 17.7| 22.1
2 1 111082+ 256.4| 1.605| 2.469| 13.7| 19.0 2 1 [1112.09| + 913.4| 1.403| 2.285| 14.1| 21.8
211 |11 426 |+ 3456| 1552| 2.484| 94| 1838 211 |11 566 |+ 956.0| 1.329| 2.272| 9.6| 215
221 |1055.75 |+ 449.3| 1.524| 2.499 47| 185 221 |1056.69 | +1048.8| 1.278| 2.258| 4.5| 21.2
3 2 |104628|+ 6 0.6| 1.523| 2514| 0.7| 182 3 2 [1046.18| +1144.1| 1.255| 2.244| 21| 21.0
312 |1037.07 |+ 7 11.4| 1.551| 2.528 53| 18.6 312 |1035.58 | +1232.7| 1.258| 2.230| 7.1| 21.3
322 |1029.18 |+ 814.0| 1.606| 2.542 9.8| 18.9 322 [1026.33| +13 7.6 | 1.287| 2.216| 12.3| 215
4 1 |1023.47|+ 9 33| 1.686| 2555| 13.7| 19.2 4 1 1101959 | +132461| 1.337| 2.201| 16.8| 21.7
234133 2000 CQ139 229.8 172730 178/28.118 276922 2004 TQ109 2298 87789 278/27.118
122 |111586 |+ 819.2| 1.835| 2.620| 156 22.0 122 |1114.37] +1313.1| 2.035| 2.829| 13.9| 21.0
2 1 (111160 + 916.4| 1.750| 2.624| 12.2| 21.7 2 1 |11 997 |-+14 0.7| 1.970| 2.850| 10.7| 20.8
211 |11 4.81|+1028.1| 1.687| 2.628 82| 215 211 |11 3.40| +14554| 1.929| 2.870| 7.2| 20.6
221 |1056.05| +1148.1| 1.651| 2.630 39| 21.2 221 |1055.26 | +1551.2| 1.914| 2.891 3.8| 205
3 2 |1046.24| +13 85| 1.644| 2.632 23| 21.1 3 2 |1046.41| +1641.7| 1.929| 2.911 3.2| 205
312 |1036.53 | +1420.6| 1.666| 2.633 6.3| 21.4 312 |1037.86 | +1721.0| 1.972| 2.930| 6.3| 20.7
322 |1028.01|+1518.0| 1.716 | 2.633| 10.5| 21.6 322 |1030.47 | +17 456 | 2.043| 2.950| 9.7| 20.9
4 1 |1021.57|+1557.0| 1.790| 2.632| 14.2| 21.9 4 1 |1024.94| +1754.3| 2.138| 2969 | 12.7| 21.2




EPHEMERIDES

2 29.8 2 29.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
313078 2000 SJ366 2 29.8 352731 15°2/24.9 17 141125 2001hXJg3 229.8 192777 478/ 7.4 18
h m o ’ o m m o ’ o m
122 |1142.71]+3649.3| 1.026| 1.834| 23.7| 19.8 122 |11 953| —1327.9| 3.211| 3.864| 12.0| 21.0
2 1 |113552|+3739.5| 0968 | 1.833| 20.4| 19.6 2 1 |11 5.63|—1340.2| 3.100| 3.862| 10.3| 20.9
211 |1122.45|+3811.3| 0.926| 1.831| 17.3| 19.4 211 |11 0.26| —1336.6| 3.000| 3.859 84| 207
221 |11 476 | +38 4.7| 0.904| 1.831| 15.4| 19.2 221 |1053.78| —1316.6 | 2.944| 3.856 65| 20.6
3 2 |1045.12|+37 3.9| 0903| 1.830| 15.7| 19.2 3 2 |1046.68| —12 40.8| 2.906 | 3.852 50| 20.5
312 |1026.91 | +35 6.3| 0.924| 1.830| 18.1| 19.4 312 |1039.57 | —1151.9| 2.897 | 3.848 50| 20.5
322 |1012.70 | +3223.7| 0967 | 1.830| 21.6| 19.6 322 |1033.03| —1053.6| 2.918| 3.843 6.3| 20.5
4 1 |10 3.74|-+29132| 1.027| 1.831| 25.0| 19.8 4 1 |102759| — 950.7| 2.967| 3.838 83| 207
499463 2010 FB; 2298 89°46 1°3/28.617 501577 2014 OGage 229.8 251998 1°1/28.9 17
122 |1113.80]+1012.0| 2.192| 2.976| 13.4| 21.2 122 |[111361] + 637.0| 1.779| 2566| 15.9| 222
2 1 |11 9.48|+1027.6| 2.109| 2.982| 10.5| 21.1 2 1 |1110.17 |+ 7189 | 1.676| 2550 | 12.6| 21.9
211 |11 3.09| +1051.2| 2.048| 2.988 70| 20.9 211 |11 412 |+ 817.4| 1.594| 2.533 86| 21.6
221 |1055.15| +1119.0| 2.015| 2.994 33| 20.6 221 |1055.90 |+ 928.1| 1.537| 2.516 41| 213
3 2 |1046.44 | +1146.3| 2.011| 3.000 1.6| 205 3 2 |1046.36 | +1043.9| 1.508| 2.498 15| 21.1
312 |1037.89| +12 8.3| 2.036| 3.005 50| 20.8 312 |1036.69 | +11559| 1.508| 2.480 62| 21.3
322 |1030.34 | +1221.8| 2.089 | 3.011 86| 21.0 322 |1028.07 | +1256.6| 1.535| 2.461| 10.9| 21.6
4 1 |102450| +1224.4| 2.168| 3.017| 11.8| 21.2 4 1 |1021.51 | +1340.7| 1586 | 2.442| 150 21.8
452345 2001 SU20» 229.8 117718 0%4/29.4 18 419203 2009 UNgo 2 29.8 20580 6°5/22.5 17
122 |1117.82 |+ 522.0| 1.811| 2583 | 16.2| 22.8 122 |1116.19 | +2526.8| 2.283| 3.083| 12.4| 21.4
2 1 [111292|+ 5589 | 1.740| 2.605| 12.7| 22.6 2 1 |1111.58| +26455| 2.203| 3.078| 10.0| 21.2
211 |11 554 |+ 650.7| 1.691| 2.626 86| 224 211 |11 4.68|-+28 3.9| 2.149| 3.072 78| 21.1
221 [1056.34| + 752.4| 1.669 | 2.647 40| 222 221 |1055.99 | +2914.1| 2.121| 3.066 6.6 | 21.0
3 2 |1046.28 |+ 857.1| 1.675| 2.666 08| 22.0 3 2 |1046.37 | +30 8.4 | 2.123| 3.060 73| 21.0
312 |1036.53 |+ 957.5| 1.711| 2.684 54| 224 312 |1036.84| +3041.2| 2.151| 3.052 94| 21.1
322 |1028.11 | +1047.6 | 1.775| 2.702 96| 22.6 322 |1028.38| +3050.4| 2.205| 3.045| 11.9| 21.3
4 1 |1021.80 | +1123.4| 1.864| 2.719| 13.2| 22.9 4 1 |1021.79| +3036.9| 2.281| 3.037| 143| 21.4
500500 2012 TJ276 229.8 178%4 172/ 2.117 330467 2007 EL1g3 229.8 224782 1°2/28.6 17
122 |1111.18]+ 140.1| 2.708| 3.454| 12.0| 22.0 122 |1112.04] + 8 82| 2.193| 2.974| 135]| 21.9
2 1 |11 7.08|+ 149.6| 2.609| 3.455 96| 21.8 2 1 |11 828 |-+ 8483| 2.095| 2.967| 10.6| 21.6
211 |11 1.31|+ 210.8| 2.533| 3.456 6.8| 21.6 211 |11 2.43| -+ 940.2| 2.020| 2.959 71| 21.4
221 |1054.28 |+ 241.6| 2.485| 3.456 37| 21.4 221 |1054.93|+1039.5| 1.972| 2.951 33| 21.2
3 2 |1046.57 |+ 319.0| 2.467 | 3.456 12| 212 3 2 |1046.52| +1140.6 | 1.953| 2.942 16| 21.0
312 |1038.91 |+ 359.0| 2.479| 3.456 36| 21.4 312 |1038.10 | +1237.0| 1.964| 2.933 52| 21.2
322 |1031.98 |+ 437.6| 2521 | 3.455 67| 21.6 322 |1030.58 | +1323.4| 2.003| 2.924| 9.0| 21.4
4 1 |102635|+ 511.1| 2590 | 3.454 96| 218 4 1 |1024.71| +1356.4| 2.067| 2.914| 12.4| 21.6
285365 1999 TReq 229.8 56°55 072/29.7 18 186218 2001 WPg 229.8 19570 0°1/29.8 17
122 |111524|+ 6 3.0| 1.419| 2.217| 18.7| 20.8 122 |1113.03] + 511.5| 2.081| 2.853| 14.4| 21.2
2 1 [111155|+ 617.2| 1.355| 2.234| 14.7| 20.6 2 1 |11 911+ 534.6| 1.987| 2.852| 11.4| 21.0
211 |11 4.93|+ 647.7| 1.312| 2.252| 10.0| 20.4 211 |11 3.01|-+ 610.9| 1.916| 2.850 78| 207
221 [1056.14 |+ 729.6| 1.291| 2.270 47| 20.1 221 |1055.21 |+ 657.2| 1.871| 2.848 3.8| 205
3 2 |1046.32 |+ 815.8| 1.298| 2.288 0.8| 19.9 3 2 |1046.48 |+ 7 48.3| 1.855| 2.846 05| 20.2
312 |1036.89 |+ 858.4| 1.331| 2.307 6.0| 20.3 312 |1037.81 |+ 838.2| 1.868| 2.843 48| 205
322 [1029.08 |+ 931.2| 1.389| 2.326| 10.9| 20.6 322 |1030.11 |+ 921.6| 1.909| 2.840 8.8| 20.8
4 1 |1023.77|+ 950.0| 1.470| 2.344| 15.0| 20.9 4 1 |1024.16 |+ 9542| 1.976| 2.836| 12.3| 21.0
230448 2002 QB117 229.8 35221 172/ 1.918 124522 2001 RN77 229.8 148786 0°4/29.4 18
122 |11 234|+ 013.7| 1.410| 2211 | 186 19.3 122 111511 | + 4465 1.853| 2.628| 15.8| 20.3
2 1 |11 1.73|+ 0482 1.323| 2.202| 15.0| 19.1 2 1 |1110.93 |+ 5323| 1.771| 2.638| 125| 20.1
211 [105852 |+ 148.6| 1.256| 2.194| 10.6| 18.8 211 |11 432+ 634.4| 1.711| 2.647 85| 19.9
221 [1053.22 |+ 311.6| 1.212| 2.188 56| 185 221 |1055.84 |+ 7 48.0| 1.677| 2.655 40| 19.6
3 2 |1046.73| + 449.8| 1.192| 2.183 12| 182 3 2 |1046.41 |+ 9 6.0| 1.672| 2.662 09| 19.4
312 |1040.27 |+ 632.0| 1.199 | 2.179 57| 18.4 312 |1037.12| +1020.3| 1.696| 2.669 54| 197
322 [1035.02|+ 8 6.8| 1.230| 2.177| 10.8| 18.7 322 |1029.02 | +1124.0| 1.748| 2.676 9.7| 20.0
4 1 |1031.96|+ 925.1| 1.283| 2.177| 15.4| 19.0 4 1 1102292 | +1212.4] 1.825| 2.681| 13.4| 20.2
52487 1995 XO» 229.8 126736 2°9/27.218 383400 2006 TU116 2298 6°37 07°4/29.418
122 |1118.03|+1133.8| 1.782| 2573| 157| 19.6 122 |11 7.72| + 559.0| 1.840| 2.633| 15.2| 20.6
2 1 [1113.21|+12355| 1.713| 2591 | 12.2| 19.4 2 1 |11 520|+ 626.6| 1.757| 2.634| 11.9| 20.3
211 |11 5.82| +1347.9| 1.667 | 2.609 81| 19.2 211 |11 046 |-+ 7 85| 1.695| 2.636 81| 20.1
221 |1056.51| +15 3.8| 1.648| 2.625 42| 19.0 221 |1054.01 |+ 8 05| 1.659| 2.638 3.8| 19.9
3 2 |1046.30 | +16 145 | 1.658 | 2.641 34| 18.9 3 2 |1046.66 | + 856.7| 1.650| 2.641 0.8| 19.6
312 |1036.37 | +17 12.4 | 1.697 | 2.656 7.0| 19.2 312 |1039.43 |+ 950.2| 1.670| 2.645 52| 20.0
322 |1027.83| +17525| 1.762| 2.670| 10.9| 19.4 322 |1033.25|+1035.0| 1.715| 2.649 9.3| 20.2
4 1 |1021.48|+1813.2| 1.851| 2.683| 14.3| 19.7 4 1 |1028.90|+11 69| 1.785| 2.654| 13.0| 20.4
125201 2001 UP140 229.8 310708 075/29.4 18 5266 Rauch 2298 18711 6.6/25.7 18
122 |1112.47]+ 530.1| 1.428| 2.229| 185| 19.9 122 |1120.75| +2322.3| 1554 | 2.367| 16.6| 17.4
2 1 |11 971 |+ 559.0| 1.344| 2.225| 146| 19.6 2 1 |1115.89| +2349.0| 1.486| 2.371| 13.3| 17.2
211 |11 3.98|+ 647.0| 1.280| 2.221| 10.0| 19.3 211 |11 7.90 | +2413.9| 1.439| 2.375 97| 17.0
221 |1055.85|+ 749.6| 1.239| 2.218 48| 19.0 221 |1057.58 | +2428.4| 1.417| 2.381 70| 16.9
3 2 |1046.37 |+ 858.6| 1.224| 2214 1.0| 187 3 2 |1046.18| +2424.8| 1.422| 2.386 71| 16.9
312 [1036.94| +10 46| 1.235| 2.211 6.5| 19.1 312 |1035.25| +2358.7| 1.453| 2.393 99| 17.0
322 |1028.93|+1059.0| 1.272| 2.208| 11.7| 19.4 322 |1026.09 | +2310.1| 1.508| 2.400| 13.4| 17.3
4 1 102340 +1136.1] 1.331] 2.205| 16.2| 19.6 4 1 |1019.63|+22 23| 1.585| 2.408| 16.7| 17.5
305545 2008 SO73 229.8 219719 177/ 1.918 382284 2012 TN 229.8 34653 076/ 1.4 17
122 |1117.63 |+ 226.2| 1.665| 2.434| 175| 215 122 |11 8.82] + 310.8| 2.156| 2.928| 14.0| 21.2
2 1 [1113.40|+ 218.8| 1569 | 2.428| 14.2| 21.2 2 1 |11 574| -+ 333.2| 2.063| 2.926| 11.1| 21.0
211 |11 6.33|+ 227.8| 1.493| 2.422| 10.1| 20.9 211 |11 067 |+ 4 99| 1.992| 2.924| 7.7| 208
221 [1056.95| + 251.4| 1.442| 2.415 54| 207 221 |1054.08 |+ 457.9| 1.947| 2.923 3.9| 205
3 2 [1046.22 |+ 325.7| 1.418| 2.408 1.7 204 3 2 |1046.65|+ 552.7| 1.931| 2.921 0.6 20.3
312 [1035.46 |+ 4 4.4 | 1.422| 2.400 55| 20.6 312 |1039.28 | + 6 48.3| 1.943| 2.920 44| 20.6
322 |1025.95|+ 441.0| 1.453| 2.392| 10.3| 20.9 322 |1032.80 |+ 739.3| 1.984| 2.919 82| 208
4 1 |1018.74|+ 5 9.8| 1.508| 2.383| 146| 21.1 4 1 |102790| + 821.0] 2.049| 2919| 11.6| 21.0




EPHEMERIDES

2 29.8 2 29.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
386840 2010hJX106 229.8 268722 373/ 4.116 135465 2001hVGgo 229.8 209792 075/29.2 18
m o ’ o m o ’ o m
122 |1112.25| — 3565 | 2.727| 3.444| 12.6 122 |11 923+ 6 6.4| 3.076| 3.838 21.2
2 1 |11 8.11|— 4189 2.604| 3.423| 10.5 2 1 |11 544 |+ 6495| 2970| 3.830| 8.2| 21.1
211 |11 2.17| — 428.6| 2.503| 3.402 8.0 211 |11 0.17 |-+ 742.4| 2.889| 3.822| 55| 20.9
221 |1054.79| — 4255| 2.429| 3.381 5.3 221 |1053.77 |+ 841.9| 2.836| 3.814| 26| 20.6
3 2 |1046.55| — 410.7| 2.383| 3.360 3.4 3 2 |1046.74|+ 9442 | 2.815| 3.805| 0.7| 205
312 |1038.18| — 346.8| 2.367| 3.338 4.3 312 |1039.71 | +1044.5| 2.825| 3.795 3.7| 207
322 |1030.42|— 317.5| 2.381| 3.316 7.0 322 |1033.26 | +1138.8| 2.865| 3.785| 6.6| 20.9
4 1 |102394|— 246.8| 2.422| 3.2904| 9.9 4 1 |1027.93|+12240]| 2.932| 3.775| 9.3| 21.0
437348 2013 TFs; 229.8 309770 14°2/24. 229401 2005 SU1s2 229.8 147716 4°9/24.118 R
122 |1138.70 | 0| 1.067| 1.879| 22.7 122 |1116.98] 0| 2576 | 3.366| 11.4| 21.9
2 1 [1132.23]| 4 9| 1.004| 1.874| 19.4 2 1 |1111.70 | A 4| 2506| 3379| 90| 217
211 |1120.24 |+ 1] 0.959| 1.869| 16.3 211 |11 4.47 |+ 1| 2.462| 3.301 6.6| 21.6
221 |11 3.82 | 0| 0.933| 1.865| 14.3 221 |1055.81 | 7| 2.447| 3.403| 51| 215
3 2 |1045.33 | 6| 0929| 1.861| 14.7 3 2 |1046.48 | 1| 2.462| 3.413| 5.5| 21.6
312 |1027.90 | 7| 0948 | 1.857| 17.4 312 |1037.34 | 0| 2506| 3.423| 75| 217
322 |10 14.04 | - 1| 0987 | 1.853| 21.0 322 |1029.20 | 6| 2577 | 3.432| 99| 21.9
4 1 |10 5.11 ]+ 71 1.045| 1.850| 24.6 4 1 |1022.70 ]| A 21 2.672| 3.441| 12.1] 220
83224 2001 RA33 229.8 144%1 1°5/ 2. 371666 2007 CXa19 229.8 318%0 0°8/28.9 18
122 |11 899 | — 021.2| 2.387| 3.137| 134 122 |11 7.38| + 329.8| 1.734| 2.524| 16.1| 20.6
21 |11 564 |+ 0 25| 2.293| 3.140| 10.8 2 1 |11 521 |+ 443.6| 1.642| 2.518| 12.7| 203
211 |11 0.47 |+ 041.6| 2.222| 3.143 7.7 211 |11 066 |+ 619.4| 1.572| 2.512| 8.6| 20.1
221 [1053.94 |+ 133.7| 2.176 | 3.146 4.2 221 |1054.21 |+ 811.5| 1.527| 2506| 4.0| 19.8
3 2 |1046.69 |+ 234.9| 2.160| 3.148 15 3 2 |1046.68 | +1011.0| 1.511| 2.501 13| 19.6
312 |1039.49 |+ 339.7| 2.173| 3.151 3.9 312 |1039.15| +12 6.7| 1.523| 2.496| 6.0| 19.9
322 |1033.09 |+ 4425 2.215| 3.153 7.3 322 |1032.68 | +1349.0| 1.563| 2.401| 10.5| 20.1
4 1 |1028.13|+ 538.3| 2.284| 3.155| 10.5 4 1 1102814 | +1510.71 1.626| 2.486| 145| 20.3
203839 2002 VPs3 229.8 34°35 375/26. 502995 2015 FDoq 229.8 57723 3°5/ 17
122 |11 10.67 | 1.903 | 2.712| 14.2 122 |1110.75] — 4145 2.233| 2.965| 14.7] 20.7
21 |11 7.40 |+ 1.833| 2.720| 11.0 2 1 |11 7.18| — 428.2| 2.138| 2.967| 12.1| 205
211 |11 1.86 | - 1.785 | 2.729 7.4 211 |11 1.63| — 4253| 2.065| 2.970| 9.1| 203
221 |1054.64 | 1.763 | 2.739 4.2 221 |105455| — 4 63| 2.016| 2.972| 5.9| 202
3 2 |1046.60 | 1.770 | 2.749 4.0 3 2 |1046.66 | — 333.3| 1.995| 2.975 3.6| 20.0
312 |10 38.77 | 1.804 | 2.759 7.1 312 |1038.80| — 250.7| 2.003| 2.977| 4.6| 20.1
322 |10 32.09 | 1.864 | 2.769 | 10.5 322 |1031.83| — 2 3.6| 2.039| 2979| 7.7| 203
4 1 |1027.29 | 1.947 | 2.780 1 13.6 4 1 1102643 | — 117.6| 2.101| 2.982| 10.8| 20.5
164146 2003 YQ10s 229.8 357748 473/25. 385907 2006 SF3gs 229.8 23096 6°8/20.9 17
122 |11 10.07 | 2.138| 2.944| 129 122 |1112.00| +2813.7| 2.508| 3.311| 11.3| 21.1
2 1 |11 6.80 | - 2.058 | 2.944 | 10.0 2 1 |11 8.16 | - 6.7| 2.435| 3.307| 9.3| 20.9
211 |11 1.43 | 2.002| 2944 | 7.0 211 |11 2.28|+3057.4| 2.388| 3.303| 7.5| 20.8
221 |10 54.45 | - 1.974 | 2.944| 4.6 221 |1054.85| +32 8.4 | 2.367| 3.299| 6.8| 20.8
3 2 |1046.62 | 1.974| 2.944| 49 3 2 |1046.63 | +33 3.0| 2.375| 3.205| 7.5| 20.8
312 |10 38.90 | 2.003| 2944 | 7.5 312 |1038.50 | +3336.4| 2.409| 3.291 93| 20.9
322 |1032.16 | 2.058 | 2.944| 10.6 322 |1031.31 | +3347.0| 2.468| 3.287| 11.5| 21.0
4 1 |1027.13 ]|+ 2.135| 2.944| 13.4 4 1 |1025.76 | - 55| 2.548| 3.282| 13.5| 21.2
382739 2003 BWi; 2298 3%21 4°5/24. 37571 1989 UE; 229.8133%8 078/ 1.5 18
122 |11 4.58] - 1.717 | 2.540| 14.9 122 | 111654 | + 243.8| 1.995| 2.754| 15.4| 20.0
2 1 |11 3.02 |+ 1.642 | 2.539| 11.5 2 1 (111180 -+ 3 59| 1.914| 2.769| 12.2| 19.9
211 |1059.13 | 1.591 | 2.540 7.8 211 |11 478 |+ 3432| 1.856| 2.784| 8.4 | 19.6
221 |1053.43 | 1.567 | 2.541 4.8 221 |1056.05|+ 4325| 1.824| 2.798| 4.3| 19.4
3 2 |1046.76 | 1.570 | 2.543 5.4 3 2 |1046.47 |+ 528.4| 1.821| 2.812| 0.8| 19.2
312 |10 40.19 | 1.600 | 2.546 8.7 312 |1037.09| + 6246 | 1.848| 2.824| 47| 195
322 |1034.72| 1.656 | 2.550 | 12.3 322 |1028.85|+ 7152| 1.904| 2.836| 8.7| 19.8
4 1 |1031.16 | 1.733| 2.555| 155 4 1 |102252 |+ 7558 1.985| 2.847 | 12.2| 20.0
417422 2006 KZ4 229.8 221755 577/ 6. 151037 2001 UZ1s> 229.8 95°%64 1°8/28.118
122 |11 14.25 53.3| 2.353| 3.031| 15.4 122 |1113.04 ] 8] 1.901| 2.691| 149]| 207
2 1 |1110.02 11.8| 2.237| 3.019| 13.2 2 1 |11 9.17 |+ 9| 1.831| 2.708| 11.6| 20.5
211 |11 3.66 10.0| 2.139| 3.006| 10.7 211 |11 3.03 |4 2| 1.784| 2.725| 77| 203
221 |1055.58 46.4 | 2.066 | 2.992 8.0 221 |1055.21 | 4 7| 1.763| 2.742 36| 20.1
3 2 |1046.46 1.4| 2.020| 2.977 6.0 3 2 |1046.59 | 9| 1.771| 2.758 22| 20.0
312 |10 37.19 58.4 | 2.002| 2.961 6.1 312 |1038.21 | A 5| 1.808| 2.774| 59| 203
322 |10 28.70 432 | 2.014| 2.945 8.4 322 |10 31.00 | 4 1| 1.872| 2.790| 9.7| 205
4 1 |1021.79 23.1| 2.052| 2.927| 11.3 4 1 |1025.69 | A 8| 1.961| 2.806| 13.1| 20.8
436961 2012 TBiso 2208 92725 1/ 3. 468222 2015 BA12 229.8 237779 372/26.3 17
122 |11 860| — 3 56| 2.471| 3.207| 13.3 122 |1111.02] 93| 2.248| 3.044| 12.7] 21.6
2 1 |11 5.19|— 2359 2.387| 3.222| 10.8 2 1 |11 7.51|-+14348| 2.153| 3.035| 9.9| 21.4
211 |11 0.08| — 149.6| 2.325| 3.238 7.8 211 |11 1.94|-+1549.3| 2.083| 3.025| 6.7| 21.2
221 [1053.72| — 049.1| 2.289| 3.254| 4.6 221 |1054.74| +17 6.9| 2.040| 3.015 3.8| 21.0
3 2 |1046.74|+ 021.6| 2.283| 3.269 2.1 3 2 |1046.64 | +1820.6| 2.026 | 3.005 37| 21.0
312 |1039.89 |+ 136.9| 2.307| 3.284 3.7 312 |1038.54 | +1923.4| 2.042| 2.994| 6.6| 21.1
322 |1033.85|+ 251.0| 2.360 | 3.299 6.8 322 |1031.30| +2010.6| 2.085| 2.983| 9.9| 21.3
4 1 |1029.19| + 3587 | 2.440| 3.314| 0938 4 1 |1025.68 | A 95| 2.152| 2.972| 13.0| 215
391814 2008 SB4 229.8 222734 178/28. 37312 2001 PJeo 2298 79765 476/ 5.9 18
122 |1117.46|+ 912.1| 1.887| 2.670| 15.3 122 |11 9.81| — 847.2| 2.325| 3.032| 14.8| 185
2 1 [1113.01|+ 953.0| 1.786| 2.659 | 12.1 2 1 |11 635|—9 19| 2.234| 3.040| 125| 183
211 |11 5.95| +1047.1| 1.708 | 2.647 8.2 211 |11 1.01|— 857.8| 2.163| 3.048| 9.8| 18.1
221 |1056.76 | +1149.1| 1.655| 2.634 3.9 221 |1054.24| — 834.8| 2.117| 3.056| 6.9| 18.0
3 2 [1046.31| +1252.1| 1.632| 2.620 2.2 3 2 |1046.72| — 7547 | 2.097| 3.065| 4.9| 17.9
312 |1035.78 | +1348.2| 1.638| 2.605 6.3 312 |1039.28| — 7 1.6| 2.106| 3.073| 5.2| 17.9
322 |1026.35|+1431.3| 1.671| 2.589| 10.7 322 |1032.68| — 6 1.0| 2.143| 3.081 75| 18.0
4 1 |1018.97 | +1457.8| 1.729| 2.572| 14.6 4 1 |1027.60| — 459.1| 2.206| 3.089| 10.3| 18.2




EPHEMERIDES

2 29.8
2 29.8
2020 ‘ Q2000 ‘ 62000 ‘ A ‘ r 8 ‘ \% 2020 ‘ @2000 ‘ 6 A
41444 2000 JK76 22 Soq 20 2000 ! ‘ p ‘ v
K7 _ 220.8126%03 476/24.318 57658 Nilrem 5
122 (1112331420387 | 2493 | 3202 115| 184 "l83 o, 2708 20563 TA/2018
. . . . ) o m
20| nEs ey 2as) 3| 98| 183) 2n | dage| T s 1) ot o) oo
221 |1054.76 | +23528| 2358 | 3. 5| 181f 211 |11 649|+26295) 16 : 51| 189
221 |1054.76]| +23528 | 2358 | 3319 48| 180] 221 |1057.00] 27 02| 18| 52| 73| 187
315 105950 | 128315 3350 | 3333 | 33| 13| 3.3 |103eta| B 0| 1638 | 33| Ta| 154
313|105k 1330y | 340] 3330 13| 18| 313 [193004) 137403 L 3| 5374 105| 189
3 125200 | 2 3331 I3 182 04 | 3| 1.652| 2574| 103| 18
222252 20%)% 2&.(29 25 40.9 2 22{5567 3.352| 121] 185 271 1105062 | 1o 438 1792 3260 | 1o3 191
7 8 173°%81 0%/ 1.517 : R ' 1631 19.3
TG |, P BRI, PO R, L pma i o
211 |11 225|4 350.4| 2.340 3264 | 101| 211 21 |11 829|+22 31 2'580 38951 198 229
211 |11 2250+ 3504 2340 3.207| '7.0| 20.9]| 211 |1 217] 422 seg| 3022 | 3205| 23| AP
221 |105482| + 2410 22095) 3269| 36| 207| 221 |108476| 423 2091 3203 3398 St 3¢
4| 2 : : : 3| 2553| 3514| 45
3.2 |10466) + 537.4| 2280 3.270| 0.6) 205]| 3 2 |1046.71] 424260 2.5 : 21.6
312 |10385¢ |+ o340 2206 | 3271\ 39| 207| 313 | 103680 (24 9| 36L| 3220) 481 210
715 271 391 20 . 519 | 2508 | 3.525| 6.8
a7t o35l T804 2412l 3 Q1 322 [193k18) 135 .2 1| a8
. . 2711 10.41] 21.2 .0| 2.662| 3.530 91| 21.9
23@;3;3;3 20;)17 ngégS , 220.8 64704 170/ 1.8 17 20294:411 20%)% 3%17 raheed 2 T o100 01 g 17
) o111 22061 2.970] 1 46 29.8 32105 0°1/29.81
122 |11 985 | + 2111 2.206| 2. 39| 210 122 [111260|4 6487 1 5
5| 2 : : : 7| 1316] 2.127| 192
2.1 |11 647)+2285) 21i7| 2074| 111| 208| 2°1 |1110.30|+ 6419 1 3 2 138
211 |11 114/ + 3 02| 2.040| 2078\ '7.8| 206| 211 |11 476)+ ¢ 507 | 13a8| 5001| 107| 193
221 (105432 |1 3434 2008| 2081 | 40| 204| 221 | 105647\ 47 20.7| 11481 2.001) 1071 192
32 |104572| | 4339| loos| 298| 19| 201| 32 [1046a0 7 19| 1005 2073| ‘53| 188
312 |103921| +5263| 2013| 2989 | 42| 204| 312 103631+ 9| 1.068| 2:059| 07| 184
S5 2.989| 42| 29 . 8 7.1| 1.065| 2.043| 6.7
322 103259+ 0152 2.0% | 2 6| 322 |102758 |+ 826 L 188
1l 2 907 | 115| 08l 2 4| 1.086| 2.029| 1255 191
132730 2002 P, 2 268 24298 1%, 25 17 4121911 2011(; 2G:LT56 4+ 8326/ 1.128| 2:015| 17.5| 193
122 H 1%_12 + 8 2%-2 %%? 50041 1361 210l 122 11113 11800 15 483 2 219.8 285701 5°1/25.6 18
2.3 |3 740 04931 2.237 3088 | 110| 208 2°7 |iiions|liesr7| 12%8| 23%| 158| 3206
3| 2 : : : 7| 1a78| 2370| 1238
531 |10saes | - 1369 5008 3.075 79| 20.6 211 |11 4.36| +1817.7| 1.41 : 208
221 |1054.69] 1369 | 209 | 3.005| 44| 20.3]| 221 |1056.12] 119 36| 1374 53a7| el 303
3,2 | 104667+ 22071 2007 3085 | 16| 20.1) 3 2 104652 420 281 13831 33361 28| i
312 |1038.62| 3 00| 2008 3.045| 41| 20.3| 312 |1036.92| 421 75| T38| %] o4l 203
71 2 : : : 3| 1374| 2324| 94
2% 11035801 T 23801 5055 30321 1161 03| 27 110555155 5| 305
5l 5 AR 77| 1412 2313| 135 20
463694 2014 O seg | 2153 3024 110 271 1105599 | 155201 | 1471] 2303| 1741 307
122 1118131+ 54771 2003 | 2,865 ' 1/4 R D13 229.8 216792 774/22.5 18
a3 | £ o4r7| 2003 28 . . 22 [ 111441 | +22525]| 1771 (148
2 1 |11992| 16354 2000| 2871\ 112| 224 2 1 |111086) 124 333 1668| 5284 | i18| 500
531 | 105230 | = sag5| 1004 | 288s| 32| 518| 531 |10s614| 155 71| 1eag| 25e1| 90| 108
221 | 105550 | 8485 )| 1.904| 2883 35| 219[ 221 |1050.14| 127 53.8 1'648 st 291 188
ol 1 : : : 8| 1.624| 2577| 7.4
3.3 (199550 | 1930 | 1830 5% il 38| 3.3 |10%edd iR 'as| 1 3| 1o
30 || THEL] 10| 28| 58| %Y 3B |WuR| IR AL 7| 3363| 130| 109
4l 1 2891 55| 33 . 0 49| 1.657| 2560 | 11.0
471 |1023589 | +12595 | 2047 | 2 2 322 105881392 1| 201
T 5 841 59 223 79| 1711 | 25565 | 141| 201
31?8327 20f16 1\6011539 , 229.8 68°82 0°1/29.7 18 28;2015 202(132 2\/2¢94 30225 2 o el Jeet 203
) 4 2143 1659 2442 1 54 29.8 148778 372/ 4.5 18
21 |11 725 |+ 31738 1588/ 2. 701 2011 122 /111046) — 5 19| 2.6 :
21|11 725| - 3178| Lode| 2450 | 134| 1o9| 21 (11 62| S 19| 2649 3366| 130/ 206
3| 1 _ : : . 552 | 3371| 10.7
211 |11 192|+ 2423 1538 2475| 9.1\ 17| 211 |11 103/ —4595| 24 AR
32 (104668 |+ 8 7.6| 1517 2492 | 43| 195| 221 |1054.27 | — 436.6 5957 3300 81 203
6| 1. : : : 6| 21427| 3380| 5.3
32 |lo4608| 18 76| L517| 2508\ 06| 102f 3 2 |1040.79) — 4 14] 2.0 3| 201
35 | 10388 | 10183 Tecel| 22aa| o3| ioo| 333 |193%% (-3 178 | 46| 3308| 41| 200
322 +11182| I s2l 38l 198 36| —3178| 2416| 3388| 41| 20.
239243 2022 27ZJ?29 12285 > 21€;6§al2133.5553 1381 202 2% 1105755 213801 3at0| 33| o4 208
. °30 4°2/ 621 ) g : 41 204
122 |11 883 | 10 68| 285 | 3544 1/2_7 820 o 1529243 20?11 17;K51§o 5 303 229.8 146°41 072/ 1.0 18
31|10 7.6| 2747 | 3:538| 108 ' 28|+ 53031 2.051) 2.821 14
511 |11 030| Z9si®| 5657 . 20.6 2 1 [1111.08|4 538.2| 1.9 AR
211 |11 G| —oss| 2eer| 35%2| ss| 204| 211 |1 ass| s 382| 1964 2826 116\ 204
221 | 105384\ — 9184 2592 3526 | 62| 203| 221 |105591|-+ 626.8 1'899 58321 851 23
315 | 103995 | = 5537 | 3227 | 3213 | 46| 03| 35 |09 | T4 00| 81| Saas| o3| 1o
1] 2 : : : . 851 | 2:842| 05
322 |1033.32|— 621.1| 2.569 3511 4.6 20.2 312 |1037.37| + 7326 1.8 : 19.7
1| 2 : : : 6| 1.871| 2:846| 47
322 1103332 | 221L| 3282 33961 8% /3| 3% |19 int| i 7 %03
500364 2012 100, , 25-88 95?{;%96 206/9.; ) 1720.4 . 471 1102203 |+ 8181 128@133 %:gg}l 155 38'2
% 2% H 15_% — % i%_g %2&333 32601 133 ] 217 830324 20?? flcé% 0373 2 219.8 101°75 2°3/27.7 18
. — . ) ) ) : . T . 728 | 2.529 | 15.8
511 |11 308 |- 3435| 333 3359 | 98| 33| 3.1 |1l 503| fi%de3) 1 6 5 193
211 |1t 2081 — 2418 2.392 3550 | 95| 33| 51 |11 305|Til4e3| 1% 223 | 83| 191
221 |102470) — 221.0) 2359| 28| 49 312f 221\ 1025541 113 491 1 6| 2530 40| 189
3.2 |lodo70| — 1516 2355| 3337\ 27| 21| 3 2 | 104665 14223 1299 3233 32| 183
9| 2 : : : 3| 1556| 2542| 2.8
312 |103880| — 1149 2381 3386 | 39| 212| 312 |103800| 15207 158 8] 188
322 |103187)| - 0300 2436| 3.374| o8| 214 322 |103074) 1162 ol Teat| 3240 | 159| 193
715 3% 88| a4 . 10| 1.631| 2549| 10.9| 1
237729 2004 DO, 2 208 346551 4% 41 18 2°7 103048 | 118332 | 1% 3283 98] 103
122 |111246| — 4 49| 1307 2.080 31 06| 2 Tir1a0s 220.8221°%40 676/ 7.3 18
Gl Z 22611 1394] 5098 i7 : 18| —1330.0 | 2.355| 3.024 | 15.
211 |11 441|— 427.4| 1158 2. 77| 20| 271 |117919|-13 75| 222 : 1551 19.5
211 |1 g4l — 4204 1158 20770 1331 2011 211 11 3121 14 43| 3383| 3009| 133] 193
8| 1 : : : 3| 2153| 3007 | 11.1
221 |105019| — 3588 1113| 2076| 86| 1908| 221 |1085.33| —14213| 20 71 198
315 10377 | Z 3s93| 1008 | 50ma| o] 1059 3.5 |1039% |13 553| 2043| 3080| 60| 180
322 102858 | — 043.5| 1.125 2074| 67| 197| 312 |1037.79| —13 9.7 2'0313 2289 03| 188
322 102858 | ~ 0435 1125| 2074 | 114| 199 322 |102973| 12 ' 231 39| 5B 138
A AR . 96| 2.043| 2.068| 8
oal 3% 11053221 118 121 30831 39071 13/ 180




EPHEMERIDES

2 29.8 2 29.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
84144 2OO2hRT59 2298 68793 1°7/28.418 240325 2003hLB 229.8 208772 2°9/27.7 18

m o ’ o m ’ o m
122 |1112.74|+ 738.7| 1592 | 2.391| 16.9 122 |1113.16 | 7] 1.418] 2.232| 17.9| 203
2 1 |11 936 |+ 834.4| 1528 | 2.409| 13.2 2 1 |1110.48 |- 8| 1.329| 2.220| 14.1| 20.1
211 |11 3.38 |4 945.4| 1.485| 2.428 8.8 211 |11 4.71 |4 9| 1.261| 2208| 96| 19.8
221 |1055.47 | +11 5.0 | 1.467 | 2.446 4.1 221 |1056.39 | 0| 1.216| 2.196| 4.8| 194
3 2 |1046.65| +1224.2| 1.476| 2.465 2.2 3 2 |1046.55 | 7| 1.198| 2.184| 35| 19.3
312 |1038.13| 4+1334.2| 1.514| 2.483 6.4 312 |1036.68 | - 1| 1.205| 2.172| 81| 19.6
322 |1031.00 | +14 28.3| 1.577| 2.502| 10.7 322 |1028.22 | A 9| 1.237| 2.161| 13.1| 19.8
4 1 |1026.07|+15 32| 1.663| 2.520| 14.4 4 1 |1022.33 |4 71 1.200] 2.150| 17.5| 20.0
108504 2001 KGes 2 29.8 244%7 5°0/ 6. 179893 2002 UH37 220.8 32785 2°4/28.218
122 |1111.41| —1114.4| 2.318| 3.006| 15.3 122 | 111354 6| 1.369| 2.185| 18.3| 20.0
2 1 |11 790|—11 7.3| 2.195| 2.9088| 13.1 2 1 |1110.47 |4 4| 1.305| 2.197 | 14.3| 19.8
211 |11 2.31|—1037.6| 2.092| 2.969| 10.4 211 |11 4.39 | - 6| 1.262| 2.208| 96| 19.6
221 |1055.02| — 944.4| 2.013| 2.949 7.5 221 |1056.05 |- 5| 1.241| 2.221 46| 19.3
3 2 |1046.70| — 829.0| 1.961| 2.928 5.3 3 2 |1046.62 | 6| 1.247| 2.235 2.8| 19.2
312 |1038.21 | — 656.3| 1.939| 2.906 5.5 312 |1037.55 | 0| 1.278| 2.249| 7.3| 195
322 (103046 | — 513.4| 1.946| 2.884| 8.1 322 |1030.11 | 8| 1.334| 2.263| 11.9| 19.8
4 1 |102423| — 3286| 1.980| 2.861| 11.4 4 1 |1025.21 |4 6| 1.412| 2.278| 16.0| 20.1
27171 1999 AD33 2298 10°19 3°3/26. 114178 2002 VEzg 229.8 16912 3°7/ 5.4 18
122 |11 9.32] A 9| 2.107] 2.910]| 13.2 122 |11 9.27 7483| 2586 | 3.291| 135]| 205
21 |11 6.26 | 2| 2.025| 2.910| 10.2 2 1 |11 5.78 7437| 2485| 3203| 11.3| 20.4
211 |11 1.12 |4 6| 1.967| 2.911 6.9 211 |11 0.59 7215 2.406| 3295| 87| 20.2
221 |1054.38 | 5| 1.936| 2.911 3.9 221 |1054.08 6422 2351 | 3297| 6.0| 20.0
3 2 |1046.80 | 2| 1.934| 20911 3.9 3 2 |1046.88 548.1| 2.325| 3.208 3.9 19.9
312 |10 39.31 | 9| 1.960| 2.912 6.8 312 |10 39.70 4434 2329 3300| 4.4| 19.9
322 |10 32.76 | 5| 2.013| 2.913| 10.2 322 |1033.25 3336 2362| 3300 6.9| 20.1
4 1 |1027.90 | H 9| 2.090| 2.913| 13.2 4 1 |1028.14 2243 | 2.421| 3.301 9.6 20.2
199238 2006 AM77 229.8 213%5 1°3/28. 506297 2017 MSs 220.8 217%4 2°4/26.8 17
122 |1111.21] A 2.236 | 3.017| 13.2 122 |1113.73 | 4 2.886 | 3.662| 10.7| 23.4
21 |11 7.62 | 2.141| 3.013| 10.3 2 1 |11 9.15| 4 2779 | 3649 | 83| 23.2
211 |11 2.00 | 2.060 | 3.008 7.0 211 |11 2.83| 4 2.698 | 3636| 56| 23.0
221 |1054.81 | 2.024 | 3.003 3.3 221 |1055.17 | 4 2.647 | 3.622 3.0 228
3 2 |1046.75 | 2.009 | 2.997 1.7 3 2 |1046.73 | 2.627 | 3.607 27| 228
EANEEAEE R 18 RBE| TRaY| 308| im  a
4 1 |10 25.98 | - 2.134| 2979 | 12.1 4 1 |1023.92] 4 2.745| 3556 | 10.7| 23.2
205579 2001 TXss 229.8 151°78 073/ 1. 119836 2002 CS1> 229.8 50°27 8°3/23.418
122 |11 9.82 |+ 338.6| 2.743| 3.499]| 11.7 122 |1118.68 | 6.4| 1.615| 2.430| 16.0| 18.7
2 1 |11 6.03|+ 4 8.8| 2.651| 3.506 9.2 2 1 |1114.18| +2754.2| 1563 | 2.445| 12.9| 18.6
211 |11 064 |+ 450.1| 2583 | 3.512 6.3 211 |11 6.72| +2857.9| 1.532| 2.450| 10.0| 18.4
221 |1054.06 |+ 539.9| 2542 | 3518 3.1 221 |1057.08 | +2947.4| 1527 | 2.474| 8.4| 18.4
3 2 |1046.86 |+ 634.2| 2532| 3.523 0.4 3 2 | 104652 | +3013.8| 1.547| 2.480| 9.0| 18.4
312 |1039.74 |+ 728.2| 2553 | 3.528 3.6 312 |1036.48 | +3012.3| 1.592| 2.505| 11.3| 18.6
322 |1033.32|+ 817.8| 2.603| 3.533 6.8 322 [1028.18| +2943.3| 1.661| 2.520| 14.2| 18.8
4 1 |1028.18| + 859.4| 2.680| 3.537 9.6 4 1 |1022.45| +2850.2| 1.750| 2536 | 16.8| 19.0
437096 2012 UZgg 229.8 251719 873/11. 271015 2003 AW 229.8 84°89 1°5/28.318
122 |11 8.79| —22 13. 2598 | 3.204| 15.4 122 |[111357| + 713.1| 1.805]| 2592| 15.7| 20.7
2 1 |11 5.65| —22 47. 2.487 | 3.197 | 13.9 21 |11 9.66 |+ 816.6| 1.742| 2.617| 12.2| 205
211 |11 0.64 | —22 59. 2394 | 3.189 | 12.1 211 |11 3.42 |-+ 9341| 1.701| 2.641 8.1| 20.3
221 |1054.17 | —22 46. 2.321| 3.181| 10.3 221 |1055.46 | +1059.3| 1.686| 2.665 37| 20.1
3 2 |1046.84| —22 7. 2272 | 3.173 8.8 3 2 |1046.73 | +1223.8| 1.700 | 2.689 2.0| 20.0
312 |1039.45|—21 3. 2.249 | 3.165 8.3 312 |1038.30 | +1339.3| 1.744| 2.712| 5.9| 203
322 |1032.78| —19 40.8 | 2.252| 3.157 9.0 322 |1031.13| +1440.0| 1.814| 2.735| 9.8| 20.6
4 1 |1027.52| —18 5.1| 2.282| 3.149| 10.6 4 1 1102594 | +1522.4| 1.909| 2.757| 13.2| 20.9
387211 2012 TV317 229.8 128%38 1°8/ 2. 71044 1999 XTg; 220.8 51°16 1°4/28.518
122 |111260|+ 030.1| 2.645| 3.384| 125 122 |1111.08] 1.905| 2.698| 14.8| 19.1
2 1 |11 822 |4 0245 2553 | 3.393| 10.0 2 1 |11 7.76 | 4 1.826 | 2.705| 11.5| 18.9
211 |11 2.14|+4 030.6| 2.485| 3.402 7.2 211 |11 2.19 |4 1.770| 2712 7.7| 187
221 |1054.78 | 4+ 046.9| 2.443| 3.410 4.1 221 |1054.92 |- 1.740 | 2.719 36| 18.4
3 2 |1046.77 |+ 110.9| 2.432| 3.419 1.8 3 2 |1046.79 | 4 1.738 | 2.727 1.8| 183
B IBR% 110 a8 | o B IRE TERL IR 2| 38 i
73|+ 2 75 4 434 7 .95 | . 74 . .
4 1 [102596 |+ 232.9| 2573 | 3.442 9.5 4 1 |1026.92 | A 1.806 | 2.751| 13.0| 19.0
231998 2001 ST37 229.8 206799 0°1/29. 462880 2010 VU176 2298 87775 2°1/28.218
122 |111386|+ 3 0.4 1.819| 2591 ]| 16.2 122 |1118.45 | 1.815| 2.605| 15.5]| 21.6
2 1 |1110.22 |4 343.8| 1.722| 2.586| 12.9 2 1 |1113.44 |4 1.750 | 2.626 | 12.1| 21.4
211 |11 4.08 |+ 446.4| 1.647| 2581 8.9 211 |11 5.95 |- 1.707 | 2.647| 8.1| 21.2
221 |1055.92|4+ 6 4.1| 1.598| 2.575 4.4 221 |1056.67 | 1 1.690 | 2.668 3.9 21.0
3 2 |1046.61 |+ 730.2| 1.577| 2.568 0.5 3 2 |1046.58 | 1.702 | 2.688 25| 21.0
312 |1037.27 |+ 855.8| 1.586| 2.561 5.4 312 |10 36.86 | 1.742| 2.708| 6.1| 21.2
322 |1029.01 | 4+1012.8| 1.621| 2.553| 10.0 322 |1028.53 | 1.810 | 2.728| 10.0| 215
4 1 |1022.76 | +11149| 1.682| 2.544| 14.0 4 1 |1022.33 |4 1.902 | 2.747| 13.4| 21.8
426484 2013 RWi7 229.8 234712 278/ 3. 272461 2005 UPss 229.8 101739 5°9/24.5 18
122 |1116.61| — 016.4| 2.065| 2.809 | 15.4 122 |111859| +2248.2| 2.015]| 2.815| 13.8| 20.7
2 1 |1112.07|— 043.7| 1.961| 2.802| 12.6 2 1 |1113.45|+23485| 1.955| 2.833| 10.9| 205
211 |11 518 | — 057.2| 1.879| 2.795 9.2 211 |11 5.92| +2448.4| 1.920| 2.851 8.0| 20.4
221 |1056.41| — 057.4| 1.823| 2.787 5.6 221 |1056.64 | 0.1| 1.911| 2.868| 6.1| 20.3
3 2 |104655| — 046.0| 1.794| 2.779 2.9 3 2 |1046.60 | 1 65| 1.931| 2.885| 6.5| 20.3
312 |1036.65|— 026.8| 1.795| 2.771 4.9 312 |1036.93 | +2632.7| 1.978| 2.902| 8.7 | 205
322 |1027.71| — 0 43| 1.825| 2.762 8.6 322 |1028.61 | - 76| 2.051| 2918 | 11.5| 20.7
4 1 |102060 |+ 016.7| 1.879| 2.754| 12.2 4 1 |1022.38] A 25| 2.147| 2.934| 141| 20.9




EPHEMERIDES

2 29.8 2 29.9
2020 ‘ 2000 ‘ 62000 ‘ A ‘ r B ‘ |4 2020 ‘ 2000 ‘ 62000 ‘ A ‘ r ‘ B ‘ |4
522828 2016 NKs 229.8232°15 172/ 2517 161790 2006hUK261 229.9 255781 072/ 1017
h m o ’ m m o ’ m
122 |11 7.80| — 023.8| 2.733| 3.477 12_0 22.2 122 |11 9.94| 4+ 448.6| 2557 | 3.322 12.2 21.4
2 1 |11 459 |+ 0 89| 2626| 3.470| 9.7| 220 2 1 |11 6.40 |+ 510.8| 2.450| 3.310| 9.7| 21.2
211 |1059.77 |+ 055.9| 2542 | 3.462| 6.9| 21.8 211 |11 1.09|+ 544.4| 2.367| 3.299| 6.7| 21.0
221 |1053.71 |+ 155.1| 2.485| 3.455 3.8| 21.6 221 |1054.39 |+ 626.6| 2.310| 3.287| 3.3| 207
3 2 |1046.97 |+ 3 2.8| 2.458| 3.447 13| 214 3 2 |1046.92 |+ 713.6| 2.284| 3.275| 0.4| 205
312 |1040.22 |4+ 413.9| 2.461| 3.439 35| 21.6 312 |1039.42|+ 8 05| 2.287| 3.262| 4.0| 207
322 |1034.12 |4 523.2| 2.494| 3.431 6.7| 21.8 322 |1032.63 |+ 8429 | 2.319| 3.250| 7.4| 209
4 1 |1029.23 |+ 626.1| 2555| 3.422| 9.6| 21.9 4 1 |1027.18|+ 917.0| 2.378| 3.237| 105| 21.1
320733 2008 ER21 229.8 16°88 576/26.518 235443 2003 YE132 229.9 165791 0°1/29.9 17
122 |1121.86| 4+2050.6| 1.566| 2.375| 16.7| 20.1 122 |1114.43| + 628.4| 2.293| 3.060| 13.3| 20.2
2 1 |1116.83 | +2111.4| 1.492| 2.376| 13.3| 19.9 2 1 |1110.01 |-+ 6286| 2.200| 3.061| 10.6| 20.0
211 |11 8.67|+2132.7| 1.440| 2.378| 95| 19.7 211 |11 356+ 638.3| 2.130| 3.062| 7.2| 19.8
221 |1058.12 | 42146.7| 1.412| 2.381 6.2| 195 221 |1055.57 |+ 655.0| 2.086| 3.063| 35| 19.6
3 2 |1046.41 | +2145.7| 1.412| 2.384| 6.0 195 3 2 |1046.78 |+ 715.2| 2.073| 3.064| 0.4| 19.3
312 |1035.08| +2125.0| 1.438| 2.387| 9.1| 19.7 312 |1038.06 |+ 7346| 2.089| 3.064| 43| 19.6
322 |1025.46 | +2043.9| 1.489| 2.390| 12.9| 19.9 322 |1030.27 |+ 749.7| 2.134| 3.065| 8.0| 19.8
4 1 |1018.53|+19445| 1563 | 2.394| 16.5| 20.2 4 1 |1024.10|+ 7575| 2.205| 3.065| 11.2| 20.0
114396 2002 YGo 229.8 149°11 2°4/27.6 18 505541 2013 YJo7 220.9 331925 3°6/26.1 17
122 |1112.92] 410315 1.912| 2.706 | 14.7| 20.3 122 |11 850| +1421.4| 2.021| 2.829| 13.5| 20.9
21 |11 926 |+1125.6| 1.830| 2.710| 11.4| 20.1 2 1 |11 5.81|-+1523.2| 1.932| 2.820| 10.5| 20.6
211 |11 3.27|+1231.2| 1.771| 2.713| 7.6| 19.9 211 |11 0.95|-+1633.7| 1.868| 2.812| 7.1| 20.4
221 |1055.48 | +1342.3| 1.739| 2.717 3.8| 19.6 221 |1054.40 | +17 46.6 | 1.829| 2.804| 4.2| 20.2
3 2 |1046.75| +1451.3| 1.735| 2.720 28| 19.6 3 2 |1046.93| +1854.3| 1.819| 2797 | 4.1| 202
312 |1038.14| +1550.8| 1.760| 2.723| 6.4| 19.8 312 |1039.49 | +1949.6| 1.837| 2.790| 7.2| 20.4
322 |1030.65| +1635.4 | 1.812| 2.726| 10.2| 20.0 322 |1033.01|-+2027.8| 1.881| 2.783| 10.6 | 20.6
4 1 |1025.06|+17 22| 1.887| 2.728| 13.7| 20.2 4 1 |1028.26| +2046.5| 1.948| 2.777| 13.8| 20.8
365190 2009 FC3o 229.9 304%3 1°0/ 1.6 17 91251 1999 CNg49 2 29.9 35247 5°5/26.6 18
122 |111055|+ 236.4| 1.495| 2.286| 18.2| 21.3 122 [111523| +17 3.6 1.199| 2.032| 19.3| 186
2 1 |11 828 |+ 250.6| 1.397| 2.270| 14.7| 21.0 2 1 |111257|-+1740.8| 1.128| 2.028 | 15.2| 18.3
211 |11 3.16 |+ 3255 1.319| 2.255| 10.4| 20.7 211 |11 6.33|+1825.6| 1.076| 2.024| 10.6 | 18.1
221 |1055.66 |+ 418.4| 1.264| 2.240| 5.4| 20.4 221 |1057.22| +19 8.6 | 1.046| 2.021| 6.4| 17.8
3 2 |1046.71 |+ 523.7| 1.235| 2.225 1.0| 200 3 2 | 104656 | +1939.1| 1.040| 2.019| 6.1| 17.8
312 |1037.63|+ 6325 1.232| 2211 59| 20.3 312 |1036.16 | +1948.3| 1.059| 2.018| 10.1| 18.0
322 |1029.75 |+ 735.8| 1.254| 2.197| 11.2| 20.6 322 |1027.64|+19326| 1.099| 2.018| 14.9| 183
4 1 |1024.20|+ 826.0| 1.299| 2.183| 15.9| 20.8 4 1 |1022.17|+1853.0| 1.160| 2.019| 19.2| 18.5
40733 1999 SM17 2299 136717 2°6/27.4 18 385896 2006 SNos7 229.9 161°04 2° 4/ 3.9 17

122 |1114.41|+1028.7| 1.875| 2.668 | 15.0 18.8 122 |11 886 | — 346.8| 2.700| 3.425| 126 21.6
2 1 (111042|+411326| 1.799| 2.678| 11.6 18.6 2 1 (11 538| — 333.2| 2.601| 3.428| 10.3 21.4
211 |11 4.04 | +12486| 1.746 | 2.688 7.8 18.4 211 |11 028 — 3 4.6 | 2524| 3.431 7.6 21.2
221 (105584 | +14 9.7| 1.719| 2.697 3.9 18.2 221 (105397 | — 2222 2474 | 3.434 4.7 21.1
3 2 |(1046.71 | +1527.8| 1.722| 2.706 3.0 18.2 3 2 (1047.00| — 128.9| 2.453| 3.436 2.5 20.9
312 |(1037.76 | +16 35.0| 1.753 | 2.715 6.6 18.4 312 |(1040.07 | — 029.1 | 2.462| 3.438 3.7 21.0
322 (102999 | +1725.7| 1.812| 2.723| 104 18.6 322 |1033.83| + 0322| 2.500| 3.440 6.5 21.2
4 1 [1024.21|+1757.2| 1.894| 2.730| 13.8 18.9 4 1 11028861 + 130.4]| 25661 3.441 9.3 21.3
409203 2003 WU16 229.9 182731 0%4/ 1.217 500260 2012 KFs9 229.9338°81 7°5/ 7.118
122 |111561 |+ 351.3| 2.250| 3.007| 13.9 23.0 122 |11 799 | —1123.7| 1595| 2.323| 19.8 20.5
2 1 (111100 |+ 4158| 2.153| 3.008| 11.0 22.8 2 1 (11 6.07| —12 46| 1500 2314 17.1 20.3
211 |11 429 |+ 453.6| 2.080| 3.008 7.6 22.6 211 (11 154| —1219.1| 1.422| 2.306| 13.9 20.1
221 |(105594 |+ 541.8| 2.033| 3.008 3.8 22.4 221 (105485 | —12 4.1 | 1.365| 2.299| 10.5 19.9
3 2 |(1046.71 |+ 635.7| 2.016| 3.007 0.5 22.1 3 2 |1046.86| —1119.4| 1.331| 2.292 7.9 19.7
312 (103752 |+ 729.4| 2.030| 3.005 4.4 22.4 312 |(1038.80| —10 9.7 | 1.322| 2.287 7.9 19.7
322 (1029.25|+ 817.8| 2.073| 3.002 8.3 22.6 322 (103187 — 8435 | 1.338| 2.282| 10.5 19.8
4 1 [102266| + 856.7| 2.142]| 2999 | 11.6 22.8 4 1 11027081 — 7116 1377 2277 14.1 20.0
264687 2001 YEi3s 229.9 29°95 676/25.518 225194 2008 JO12 229.9 215783 3°6/26.0 17
122 | 111854 |+22148| 1.482| 2301| 17.0 19.8 122 | 111179 | +13 38.5| 2.054| 2.854| 13.6 21.0
2 1 | 111428 | +22544| 1421 2310| 135 19.6 2 1 (11 834|+14529| 1966 | 2.849| 10.6 20.8
211 (11 6.92|+2333.7| 1.382| 2321 9.8 19.4 211 |11 266 | +1617.4| 1.902| 2.845 7.2 20.6
221 |(1057.25| 424 3.7| 1.367| 2.332 7.0 19.2 221 |1055.23 | +1744.8| 1.865| 2.840 4.2 20.4
3 2 |[104656 | +2416.1 | 1.378| 2.343 7.1 19.3 3 2 (104683 | +19 7.1 | 1.857| 2.834 4.2 20.4
312 |(1036.36 | +24 55| 1.414| 2356 | 10.0 19.5 312 |(1038.46 | +2016.5| 1.879| 2.829 7.2 20.6
322 (102794 | +2331.5| 1.475| 2368 | 13.6 19.7 322 (1031.08 | +21 7.7 | 1.927| 2.823| 10.7 20.8
4 1 1102219 +2236.7| 1.557| 2.382| 16.8 19.9 4 1 1102548 | +2138.3| 1.998| 2817 | 13.9 20.9
494731 2005 UR74 2299 160739 179/ 3.217 373937 2003 UM31; 2299 58764 1°1/28.918
122 | 111344 | — 1554 | 2757 | 3.480| 124 22.6 122 | 111193 |+ 754.1| 1.898| 2.688| 15.0 20.8
2 1 (11 884 | — 1405| 2.661| 3.489| 10.0 22.5 2 1 (11 835|+ 827.8| 1.828| 2.704| 11.6 20.6
211 |11 256 | — 111.9| 2.587| 3.498 7.3 22.3 211 |11 254 |4+ 9134 | 1.780| 2.720 7.8 20.4
221 |(1055.03|— 031.2| 2.542| 3.505 4.3 22.1 221 |(1055.10( 410 6.1 | 1.758| 2.737 3.6 20.2
3 2 (104684 |+ 0185| 2.526| 3.512 2.0 22.0 3 2 |1046.87 | +1059.5| 1.764| 2.753 1.4 20.0
312 |(1038.72 |+ 113.0| 2.541| 3.517 3.6 22.1 312 |(1038.88 | +1147.3| 1.798| 2.770 5.3 20.3
322 (103135 + 2 7.6| 2.587| 3.522 6.5 22.3 322 |(1032.04| +12245| 1.860| 2.787 9.2 20.6
4 1 [102530|+ 2579 2.661| 3.526 9.4 22.5 4 1 [1027.05| +1247.9] 1.946| 2804 | 12.6 20.8
308166 2005 BX19 2299 37°14 1°0/29.2 18 363322 2002 PBo2s 229.9 21664 1°1/28.7 17
122 |111752 |+ 9 7.2| 1.463| 2.263| 18.1 20.4 122 | 111313 |+ 6428 | 2.130| 2.906| 14.0 22.0
2 1 (1113554 9 83| 1.386| 2.266| 14.3 20.2 2 1 (11 931 |+ 7353 | 2.029| 2.898| 11.0 21.7
211 |11 655+ 9215| 1.329| 2271 9.7 19.9 211 |11 330(+ 8423 | 1.951| 2.889 7.4 21.5
221 [(1057.17 |+ 9421 | 1.296| 2.275 4.6 19.6 221 |105555|+ 959.1| 1.901| 2.879 3.5 21.2
3 2 (104656 +10 4.2 | 1.290| 2.280 1.4 19.4 3 2 (104680 +1119.1| 1.880| 2.869 1.5 21.1
312 |(1036.18 | +1021.0| 1.310| 2.285 6.4 19.8 312 |(1038.00 | +1234.7| 1.889| 2.858 5.4 21.3
322 (1027.36 | +10279| 1356 | 2.290| 11.3 20.1 322 |(1030.10 | +1339.8 | 1.926 | 2.847 9.3 21.5
4 1 [1021.10| +1022.1| 1.425| 2.296| 15.6 20.3 4 1 [1102391| +1429.7| 1.989| 2.834| 12.9 21.7




EPHEMERIDES

2 29.9
229.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 3 ‘ v 5020 ‘ 2000 ‘ P S
367764 2010 WP > e 10 2000 " ‘ p ‘ 4
h o 29.9 43715 174/ 1.918 163768 2003 PS °
122 1113254 2 332 | 1641| 2421| 17.3| 206 o , . 2208 15605 20/ 2718
. . ) . o m
2 |1sE T ods) ren| dur) 138) 4| 2y nider) i) Zuis| 2sR) i) oo
551 |105584| - 5323 1265 | 5 8| 202| 211 |11 494+ 0 62| 20 - 19| 21.0
221 1025841 1 3223 ) 14001 24390 Sl 132l 22 |19 W31 3003 395 | 33| 303
3.5 |1038I 2,32 1ase 2446 | 1.4| 196| 3 2 |1046.76 |+ 1247| 1.9 2969 | 4.8| 206
312 | 103085 | L a3la | LTS | 243 32| 39| 332 |193%33 |13 T 3e8 | o5kl 29| Rt
. . 2.461 97| 20 . 13.7 | 2.006 | 2.983 4
4 T 2 3| 20
R REIT IR ] | 9 B4 G BARITLA AR A ]
40 .9 192721 2°6/27.3 17 ; : : . 11.3 21.0
122 |1116.89 | +14 31.3| 2.435 ' 348584 2005 WF 10 2209 0743 237
21 |1111.86| 415 2.0| 2.343 3216 | 12.3| 21.7 122 |11 6.09|—32342]| 1.1 ' 3:9/24.8 18
2.1 |111lse| +15 20| 2343| 3215| 96| 25| 2°1 |11 31|36 3421 1137| 1773 30.7| 18.8
211 |11 479 | 415380 2275 3212| 65| 213| 211 |11 284| —39 13| 1076\ 1768| 294/ 187
. : _ : : . 025 | 1.765| 281
221 |1080.17| 16145 | 2234 3200| 35| 211 221 |108590| —41212) 0.8 | 183
3.5 153618 r1e40.5) 22251 32001 201 L1l 3.2 (104813143 212 0983 10651 206/ 184
332 1103532 | 130,33 %383 | 3392 24| sba| 333 (3930413 2811 0953 | 1166} 223 183
3 +17 19, _ 37071 89| 514 : 3| 0038| 1770 | 24.2| 18
Lol Jie22drl v 1z0] 2360 3102) 18] 216 2% | 105485 | “30167| 0os1| 1783 520 18
2342 AUsg 229.9 199787 2°7/26.8 18 98588 2000 WK 107 oM B 201 182
122 | 1110701 104271 21901 2981 ) 132) 1360 122 11112 18| +12 11.7 ’ 219'9 T e i1
511 |11 138| T13313| 5034 | 5078 | ‘68| 195| 511 |11 630 | 13481 | 1439| 5311 135| 199
2 |15 saE8 | r13sL3) 2034 29700 981 133 331 [182SY (i3 a1 a3l 132 139
221 |105484| 415 71| 1996 | 2973 36| 100| 221 |108575| +17 3241 13771 23241 89| 188
3.2 1040911 116400 1.088| 2.07/0| 32| 190 3 2 |104682| 119 6.l 1391 3335 29| i8¢
312 11030001 118,461 20101 23661 63| 1321 312 \103816) 12 ' 370 2349 5.0\ 187
. . 2.962| 98| 19 . 029.8| 1.407| 2.361| 8.7
41 1102658 +20 15| 2133] 2 41 322 103097 | +2128 : 18.9
: _ 92| 1ol o6l 2 0| 1469 | 2374| 12:8| 192
429868 2012 SO1o 2200 193°10 1°4/28.4 17 4539317 2012 2(16k14 +2159.0| 1.553| 2.387| 16.4| 19.4
122 |1113.65| +1085.8| 25611 3.337| 11.9| 21.2| 122 | 1116 64| + 3214 ’ 229'9 e e e
: iR . 467 | 3.336 9.3 21, : T . 034 ] 2.793| 15.1
211 |11 2:92 | 411422 | 2:397 10| 2 1 |1111.99|+ 3455| 1.94 1 331
211 |11 292\ +11422| 2307| 333 | 62| 208| 211 |11 505| 44 45.5 | 1ode| 2802| 120 225
3% |T0ae8e | T12400| 3323| 33| 37| 05| 3% |i0aee| TR ool 1830| 282 | %Za
32 |lo4ese| 112400\ 2.343| 3331\ 17| 205| 3 2 |104675) 4 6119 1843 2891 88| 333
322 |1031.04|+1320.0| 2200 3328| 47| 207| 312 |103725|+ 7 87 1'832 28231 96 218
. ) : : : 852 | 2.828| 4.7
322 | 103308 | T13209| 2233| 3328 581 38| 3% (19358 T i3 To221
: 323| 108 211 5] 1.901| 2.832| 88| 224
402435 2014 Mgy 220.9 27654 172/268.917 319505 2006 SZum. | 2260 1683 0°1/200 17
. + 29| 1.477| 2278 1 178 .9158°35 071/29.7 17
2°1 | 111060 |+ 7369 1.382| 2 79| 220f 122 1111022| + 5341} 2.9 ;
: . _ _ : : 918 | 3.678| 11.0
2.1 |111060 |+ 7360 1382| 2264\ 142| 27| 2 1 |11°628| -0 25| 282 0| 220
221 |105651 |+ 9346| 1.256 2250 97| 214| 211 |11 081|+ 6402| 2.7 6| 3.684| 86| 219
372 |1046.68 | +1045.3| 1.232 2236| 46| 210| 221 |1054.21 |+ 7245 2. 57| 36891 58| 2L7
. : _ : : . 717 | 3694 | 28
372 |104ees| 10453 135 2225 | 17| 20| 373 |104703|+8ile 57 81 215
312 |1030ra| 11 o1.4] 1234 2.207) 6.9) 2L1] 312 |1039.92) + 6| 27081 3609 04) 21.3
4 T 3 T 6| 21
4606412 2011(31 2UI’.?81€1) 1318.4 2 21é39101 2.178| 16.8| 216 z31 2% %8 gg'gi ——18 ?g'g %'ggé g;% 8'6 21'2
7 9 171°%2 0°9/29.0 17 : : : : 21 219
122 |1115.98| 4+ 733.8| 2.168 : 202123 2004 TCia 2299 177%1 1°
122 |1115.98| 4 7338| 2168 | 2940| 139) 227/ 122 |111582|+ 1482 1971 | °1/ 1.8 18
2.1 |111l30| 4 8 76| 2078| 204a| 109 25| 2 1 |111L.50)+ 2 82| 1o71| 2729| 15.6| 213
. . : : : . 878 | 2.731| 125
531 |10sea0| T 5aza| 3973 | 20| 2| 33| 331 |Ioseas| L3343 18 3| 356
221 | 10°6.101 + 24551 1953 | 2931 | 33| 23| 3°% |19%¢30)+ 3 32| (80| 20331 88 209
3.2 |104e70| 110307 1.963| 2.953| 12| 219 3 2 | 104077 - 4330 tIel 2833 18| 338
312 |103751| 111206\ 10841 2084\ 50| 222/ 312 11037.28) 4 5 WY 17| aBdl 1| 306
. . _ : : . 757 | 2734 | 47
2% 1102398 | 15581 5903 382| 53| 55| 173 1105516 AR
_ _ 92| 155 %5 : 309 | 1.798| 2733 | 89| 20
3T 1093FDy 2200 33°%67 11°4/25.6 18 41286}5) 20:(13(;)[ 252533 Tl 215865 27311 127 209
. 435 43| 1.315| 2.113]| 19 268 .9115°78 072/ 1.1 18
37 |11392¢ | 132082 | 1372 9| 17.9] 122 |111460|+ 3356/ 2.3 :
21 |112840] 435205 1276 2137| 17| 1r8]| 2 1 |11 9.94]+ 4 ol 33| 3| el 23
551 |11 | 13200 1338 | Suss| 16| i76| 531 |1osear| T 294l 3359 | 3153 95 3%
5% 104633 | 132 22| 1536 2.188 | 11.6| 17.6 221 |1055.47 |4 5547 2'108 31371 72| 219
312 |1032.25 | +3232:2| 1.339 2215| 11.7| 17.7| 3 2 |1046.89| + 6556 2'133 30| 33| 3
33 |103355| 133377 1332| 230 | 15| 13| 3% |mdn|1d 20| 3298 | 3200| 91| 518
271 |101422| 428129 1513 2272| 163| 181| 322 |103112)+ 8 : -225| 3200 41| 218
. 301 . 47.9 | 2.291 .

201342 2002 Thys o3 L 23 3?71/8.29 1818.4 33233; 103831 | L6307 33851 33581 1051 333
122 |17 ) — 617.2 )| 2.525| 3235 559 00722050 10165 116105 [ 229493553?00 3°6/255 17
Su1 |11 103 |Z 8585 33| 3%ar| ‘87| 10%| .1 | 670 | +17 138 | 2. 3250 | 5| 313
2a |15 sao3| = 82g3 | 2358 3281 &I 14| 331 |1d.i3% | B 1381 2334 32201 22| 212
221 1024791 = 8 411 23111 32891 591 1321 221 | 105458 118 5| 335 33| 3| %08
35 |1030d8 = 5301 22921 32000 281 13| 3.3 104799159 3221 2238 32101 2901 208
312 |103015| — 4460 2303 3273| 45| 102 313 103943 431 3021 33281 3% e&| 28
17 - . . 3.279 7.0 193 . 7 . 2.249 | 3.193 6.6 21.

a1o103 2025(; 266523 371 ; 22;{;)83 3.286| 9.7] 195 2°1 11039361153 53| 33631 31%| 133 21

.9 344°26 3%/27.518 \ : X : : 21.3
122 [1116.18 | +15 2.1| 1.529 53579 2000 CNag 220.9 241°05 3°
2 1 |1112:53|+1522.5| 1.448 2341 169| 203| 122 |1114.68|— 341.9| 1.605]| 5:8/ 3818
2.1 |111233 112233 1488| 2333 33| 33| 2.1 |liEsg|c3 a9 18951 243 1BLl 134
221 |1056.91|41618.1| 1.351 23351 133 2091 3.1 |z -3l 12| 38r 1By 133
221 |10%001] 10181 1351 2338|4981 195] 221 |10%0.58) — 3 $9| 1398 24k 13| 182
312 [1036.58 | +16 46.6 | 1.359 53| 40| 194| 3°2 |104673|— 217%0| 1413 24981 31 188
. : _ : : . 413 | 2:306 | 4.0
322 |1027.97 | +16 37.1 | 1.401 23221 79| 197 312 |1036.72| — 112.9| 1.40 : 18.4
322 |102r07| +1e371| 1401| 2320 123| le9| 322 102783 — 0 9| 1406 2383 57| 185
. . 318 162 2 : 34| 1.426| 2.369| 10.
o1l 371 1031081 19 38| 193] 53%| 193] 184




EPHEMERIDES

2 29.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
413986 2007 EYs7 2299 20°71 4°0/26.118 197603 2004hJFg 2299 188788 171/ 1.9
h m o ’ o m m o ’ o
122 |11 489 |+ 920.0| 1.267| 2.099| 185| 19.4 122 | 111574 | + 114.1| 1.877| 2.636| 16.2
21 |11 3.99|+11 86| 1.207| 2.109| 14.3| 19.1 2 1 |1111.62 |+ 1388| 1.782| 2.635| 13.0
211 |11 0.21|+1317.4| 1.168| 2.120 94| 18.9 211 |11 5.02| -+ 221.9| 1.708| 2.634| 9.2
221 |1054.20 | +1534.6 | 1.153| 2.132 50| 187 221 |1056.46 |+ 320.6| 1.659| 2.632| 4.8
3 2 |1047.06 | +17 45.4 | 1.163| 2.145 49| 187 3 2 |1046.79 |+ 429.4| 1.639| 2.630 1.1
312 |1040.19 | +1935.9 | 1.200| 2.160 9.1| 19.0 312 |1037.12 |+ 540.9| 1.649| 2.626| 4.9
322 |1034.81|+2057.2| 1.260| 2.175| 13.6| 19.3 322 | 102855 |+ 647.8| 1.686| 2.622| 9.4
4 1 |1031.84|+2146.2| 1.340| 2.192| 175| 19.6 4 1 |1021.96 |+ 743.8| 1.749| 2616 | 13.3
166845 2002 VT 125 229.9 135%5 372/26.518 307945 2004 FSgs 229.9 155727 372/26.7
122 |1114.22]+1632.1| 2503 | 3.292| 11.8| 20.7 122 |1112.68] +12 0.6 | 1.929| 2.727| 14.4
2 1 |11 9.66 | +1710.0| 2.424 | 3.300 91| 205 2 1 |11 9.11|-+1312.8| 1.849| 2.731| 11.2
211 |11 3.22| +1751.6| 2.369 | 3.308 6.3| 20.4 211 |11 3.22|+1436.1| 1.792| 2.735| 75
221 |1055.41|+1832.0| 2.343| 3.315 3.7 20.2 221 |1055.54 | +16 35| 1.762| 2.738| 4.0
3 2 |1046.92|+19 6.0| 2.346 | 3.322 35| 20.2 3 2 |1046.91 | +1726.6| 1.761| 2.742 3.7
312 |1038.59 | +1929.3| 2.379| 3.329 6.0| 20.4 312 |1038.39| +1837.2| 1.788| 2.744| 7.0
322 |1031.17 | +19 39.4 | 2.440| 3.335 8.8| 20.6 322 |1030.96 | +1929.9| 1.843| 2.747| 10.7
4 1 |1025.30|+19355| 2526| 3.342| 11.4| 20.7 4 1 1102543 +20 22| 1.921| 2.749| 14.0
85661 1998 QY36 2299 17194 2°3/ 2.918 378870 2008 TB113 229.9 199958 1°9/27.9
122 |1115.66| — 130.4| 1.833| 2583 | 16.8| 19.9 122 |111255] +1047.9| 2.231| 3.017| 13.1
2 1 [111157|— 115.7| 1.742| 2587 | 13.7| 19.7 2 1 |11 8.68|+1125.0| 2.141| 3.016| 10.2
211 |11 4.98| — 040.8| 1.671| 2.590 99| 19.4 211 |11 2.76 | +1211.1| 2.074| 3.014| 6.9
221 [1056.42 |+ 012.2| 1.625| 2.592 57| 19.2 221 |1055.28 | +13 1.7 | 2.034| 3.012 3.4
3 2 |1046.78 |+ 118.8| 1.606| 2.594 23| 19.0 3 2 |1046.95| +1350.9| 2.024| 3.010 2.2
312 |1037.18 |+ 231.7| 1.617| 2.595 49| 19.1 312 |1038.69 | +1433.3| 2.043| 3.008| 5.5
322 |1028.73 |+ 343.1| 1.656| 2.595 92| 19.4 322 |1031.35|+15 45| 2.090| 3.005| 9.0
4 1 102230+ 446.1] 1.720| 2.595| 13.1| 19.6 4 1 1102564 | +1521.9| 2.161| 3.003| 12.1
403010 2007 VS31o 2299 89°87 4°8/25.918 87507 2000 QY175 2299 62°76 1°6/ 2.2
122 |1116.35] +1633.7| 1.620| 2.431| 16.2| 21.3 122 |1112.78] — 0 7.1 | 1.387| 2.171] 19.8
2 1 [1112.34|+1736.5| 1555 | 2.442| 126 | 21.1 2 1 |11 980|+ 022.3| 1.323| 2.190| 15.8
211 |11 555|+1846.1| 1511 | 2.454| 8.7| 209 211 |11 3.95| -+ 116.0| 1.278| 2.209| 11.1
221 |1056.66 | +19 53.8 | 1.493| 2.466 54| 20.8 221 |1055.94 |+ 229.8| 1.255| 2.229| 5.9
3 2 |1046.76 | +20 50.4 | 1.503 | 2.477 54| 20.8 3 2 |1046.88 |+ 355.6| 1.259| 2.249 1.6
312 [1037.17| +2128.4| 1.539| 2.488 86| 21.0 312 |1038.15|+ 522.9| 1.289| 2.269| 5.6
322 [1029.07 | +2144.3| 1.601| 2.499 | 12.4| 21.2 322 (103098 |+ 641.9| 1.346| 2.280| 10.5
4 1 |102333|+2138.0| 1.684| 2.510| 15.7| 21.5 4 1 1102623+ 7455| 1.425| 2.309| 14.8
190064 2004 RU3x0 229.9 286754 4°1/ 4.317 240315 2003 HV 229.9 263%51 2°3/27.9
122 |1111.35] — 436.3| 1.916| 2.656| 165| 20.4 122 |1114.10] + 937.6| 1.623| 2.424| 16.6
2 1 |11 826 | — 453.4| 1.809| 2.643| 13.8| 20.2 2 1 (111091 | +1024.4| 1.526| 2.409| 13.1
211 |11 2.80| — 451.3| 1.723| 2.630| 10.5| 19.9 211 |11 4.91|-+11266| 1.450| 2.394| 8.9
221 [1055.43| — 429.6| 1.661| 2.617 6.9| 19.7 221 |1056.55| +1238.3| 1.399| 2.378| 4.3
3 2 |1046.90| — 350.1| 1.625| 2.604| 42| 195 3 2 |1046.78 | +1350.9| 1.375| 2.362 2.8
312 |1038.25|— 257.8| 1.616| 2.591 54| 19.6 312 |1036.89 | +1455.1| 1.379| 2.346| 7.2
322 |103053|— 159.1| 1.635| 2.578 9.0| 19.7 322 |1028.19 | +1543.2| 1.408| 2.330| 12.0
4 1 |102465|— 1 12| 1.679| 2.565| 12.7| 19.9 4 1 |1021.77| +1611.2| 1.460| 2.314| 16.3
93773 2000 WL o5 2299 193%87 2°3/ 3.118 307490 2002 XU7g 229.9 11932 5°0/24.9
122 |1112.09] — 118.6| 2.128| 2.875| 149 20.3 122 |1116.70 | +1911.2| 2.048| 2.848| 13.6
2 1 |11 8.43|— 1155 2.031| 2.874| 12.1| 20.1 2 1 [1112.01|+2021.9| 1.984| 2.864| 10.6
211 |11 2.66|— 055.9| 1.956| 2.873 8.8| 19.8 211 |11 5.02|+21359| 1.944| 2.880| 7.5
221 [1055.25| — 021.2| 1.906| 2.872 52| 19.6 221 |1056.33| +22454| 1.931| 2.806| 5.2
3 2 |1046.94 |+ 025.2| 1.884| 2.870 24| 19.4 3 2 |1046.83 | +2342.7| 1.947| 2.911 5.6
312 [1038.64 |+ 118.1| 1.801| 2.869 44| 19.6 312 [1037.61| +2422.0| 1.992| 2.925| 8.1
322 [1031.26 |+ 211.6| 1.927| 2.867 8.1| 19.8 322 [1029.61 | +24 40.7| 2.062| 2.939| 11.0
4 1 |102555|+ 3 02| 1.988| 2.865| 11.5| 20.0 4 1 |1023.57| +24389]| 2.156| 2.952| 13.7
490823 2010 VK164 229.9 151°71 7°7/22.018 312003 2007 PM15 229.9 93%96 0°3/ 1.1
122 |1119.33]+2821.6| 2.110| 2.908| 13.3| 215 122 112402+ 626.6| 1.759| 2.525]| 16.9
2 1 [1114.23|+2942.8| 2.047| 2.916| 10.9| 21.4 2 1 |1117.80 |+ 618.8| 1.693| 2.552| 13.3
211 |11 6.61|+31 0.4| 2.008| 2.923 87| 21.2 211 |11 895|-+ 6226| 1.648| 2580 | 0.1
221 |1057.11 | +32 55| 1.996 | 2.930 77| 21.2 221 |1058.19 |+ 634.7| 1.630| 2.606| 4.4
3 2 |1046.71| +3250.1| 2.011| 2.936 84| 21.2 3 2 |1046.61 |+ 650.6| 1.641| 2.632| 05
312 |1036.58 | +33 9.3| 2.053| 2.941| 10.4| 21.4 312 |1035.48 |+ 7 54| 1.682| 2.658| 5.1
322 |1027.77 | +33 26| 2.119| 2946 | 12.8| 215 322 (102590 |+ 715.1| 1.751| 2.682| 9.4
4 1 |1021.10| +3232.0| 2.207| 2.951| 15.0| 21.7 4 1 |1018.65|+ 716.7| 1.846| 2.706 | 13.0
332944 2011 DK24 2299 48°54 472/26.218 425781 2011 CMsg 229.9 50732 079/29.1
122 |1113.10] +1531.6| 1.732| 2543 | 15.3| 20.6 122 |111061| + 559.6| 1.670| 2.465]| 16.5
2 1 |11 9.66 | +1629.3| 1.661| 2.549 | 11.9| 20.4 2 1 |11 7.71| + 646.3| 1.598| 2.477| 12.9
211 |11 3.68| +1734.6| 1.612| 2.556 81| 20.1 211 |11 235|-+ 749.4| 1548 | 2.489| 8.7
221 |1055.76 | +18 39.7 | 1.589 | 2.563 49| 20.0 221 |1055.13 |+ 9 3.1| 1.523| 2502| 4.0
3 2 |1046.88 | +1936.3| 1.594| 2571 48| 20.0 3 2 |1046.99 | +1019.7| 1.525| 2.515 1.3
312 [1038.22| +2017.1| 1.626 | 2.578 79| 20.2 312 |1039.06 | +1130.5| 1.554| 2.528| 5.8
322 |1030.85|+2038.2| 1.683| 2.586| 11.6| 20.4 322 [1032.36| +1228.6| 1.611| 2.541| 10.1
4 1 |1025.61|+20386| 1.763| 2594 | 149| 20.6 4 1 |1027.71|+13 99| 1.690| 2.555| 13.9
229176 2004 TWisy 2299 261730 2°1/ 2.8 17 84334 2002 TPs3 2299 59711 8°3/21.3
122 |1111.92] — 014.8| 2.099| 2.852| 149| 20.7 122 |1116.25] +3038.2| 2.055| 2.859| 13.4
2 1 |11 8.43|— 013.0| 1.993| 2.840| 12.1| 205 2 1 [1111.83|+3156.4| 2.004| 2.873| 11.1
211 |11 2.77|+ 0 49| 1.008| 2.829 8.8| 20.3 211 |11 4.96|-+33 82| 1.977| 2.887| 0.1
221 |1055.36 |+ 037.4| 1.848| 2.817 50| 20.0 221 |1056.30 | +34 5.0| 1.975| 2.901 8.3
3 2 [1046.92|+ 121.4| 1.817| 2.804 21| 198 3 2 |1046.85| +3439.6| 2.000| 2.915| 9.0
312 [1038.42 |+ 211.6| 1.814| 2.792 45| 19.9 312 |1037.78 | +3448.0| 2.050| 2.930| 10.8
322 |1030.78 |+ 3 22| 1.840| 2.779 8.4| 20.1 322 |1030.07 | +3430.2| 2.124| 2.944| 13.0
4 1 |1024.82|+ 3475| 1.890| 2.767| 12.0| 20.3 4 1 |1024.47|+3349.1| 2.218| 2.958| 15.1




EPHEMERIDES

2 29.9 2 29.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ \4
377327 2OO4hNE16 229.9 249796 273/ 3.117 342938 2009hAX23 2299 217736 3°0/ 4.0 17
m o ’ o m o ’ o m
122 |1113.97| — 115.7| 2.402| 3.136| 13.7 122 |1111.39] — 332.1| 2.479| 3.206| 13.5] 21.3
2 1 |11 984 |— 114.3| 2280| 3.115| 11.2 21 |11 7.60| — 341.5| 2.375| 3.202| 11.1| 21.1
211 |11 3.65|— 058.0| 2.180| 3.093 8.2 211 |11 1.97|— 336.1| 2.293| 3.198| 8.3| 20.9
221 |1055.79| — 027.8| 2.106 | 3.071 4.9 221 |1054.91 | — 3165 | 2.237| 3.194| 53| 207
3 2 |1046.90 |+ 013.8| 2.061| 3.047 2.3 3 2 |1047.05| — 244.7| 2.210| 3.190 31| 206
312 |1037.83|+ 1 25| 2.047| 3.023 4.2 312 [1039.19| — 2 46| 2.212| 3.186| 4.2| 20.6
322 |1029.46 |+ 153.1| 2.062| 2.999 7.8 322 [1032.08| — 120.7| 2.242| 3.182| 7.1| 20.8
4 1 102258 |-+ 240.3] 2.103| 2.973| 11.3 4 1 |1026.38| — 038.0| 2.300| 3.177| 10.2| 21.0
465403 2008 HK19 229.9 214%91 0°7/29. 253091 2002 TZ»s51 229.9 174%7 2°9/27.1 15
122 |1113.78]+ 7 89| 1.952| 2.733| 14.9 122 |1118.11] 2.208| 3.080| 12.9| 22.4
2 1 |11 997 |+ 7345 1.859| 2.730| 11.7 2 1 [1112.94 2.211| 3.083| 10.1| 22.2
211 |11 3.84|+ 8129 1.780| 2.727 8.0 211 |11 5.61 |4 2.148| 3.086| 6.8| 22.0
221 |1055.87 |+ 859.9| 1.745| 2.723 3.8 221 |1056.65 | 2.114 | 3.088 37| 218
3 2 |1046.90 |+ 950.0| 1.729| 2.720 1.1 3 2 |1046.85 | 2.100 | 3.089 32| 218
312 |1037.96 | +1036.6 | 1.743| 2.716 5.3 312 |1037.16 | 2.134| 3.090| 6.1| 22.0
322 |1030.07 | +1114.3| 1.783| 2.711 9.5 322 |1028.49 | 2.188| 3.090| 9.4| 222
4 1 |1024.06|+1139.3| 1.848| 2.707| 13.1 4 1 |1021.58] - 2.267| 3.089| 12.3| 22.4
380520 2004 FV125 2299 32°38 3%/ 4. 508383 2016 FHgp 229.9 199773 3°5/24.6 17
122 |11 656| — 621.3| 1.650| 2.403| 18.3 122 |1110.81 ]+ 3.176 | 3.965| 95| 224
2 1 |11 450| — 551.5| 1582 2.424| 15.0 2 1 |11 6.77 | 3.085| 3960 | 7.4| 223
211 |11 0.13|— 4552 | 1.533| 2.446| 11.1 211 |11 1.20 |4 3.021| 3.955| 52| 221
221 |1054.05|— 335.1| 1.508| 2.468 6.9 221 |1054.47 | 4 2.986 | 3.950 3.7 22.0
3 2 |1047.14|— 157.3| 1.508| 2.491 3.7 3 2 |1047.12 | 4 2.981| 3.943| 4.0| 22.0
312 |1040.48| — 011.3| 1.536| 2.515 5.0 312 |1039.78 | 4 3.008| 3.937| 59| 221
322 |1035.01 |+ 1329 1.592| 2.540 8.7 322 |10 33.06 | 3.062 | 3929| 81| 223
4 1 |1031.46|+ 3 6.6| 1.672| 2565 12.4 4 1 |1027.50] - 3.141| 3.921| 102| 22.4
337528 2001 SB17s 229.9 184765 071/29. 8308 Julie—Mélissa 229.9216%5 0°6/ 1.5 18
122 |1110.88 |+ 538.7| 3.089| 3.844| 105 122 | 111473 + 2442 | 1.887| 2.654| 15.8| 19.2
21 |11 675|+ 6 49| 2983 | 3.844| 8.3 2 1 |1110.89 |+ 3 9.8| 1.787| 2.647| 12.7| 18.9
211 |11 1.13|+ 639.9| 2913 | 3.844| 5.6 211 |11 4.60| -+ 352.8| 1.700| 2.639| 8.9 | 187
221 |1054.41 |+ 721.3| 2.866| 3.843 2.7 221 |1056.31 | + 450.0| 1.656| 2.631 45| 18.4
3 2 |1047.10|+ 8 5.4| 2.850| 3.841 0.4 3 2 |1046.87 |+ 556.1| 1.631| 2.622| 0.7| 18.1
312 |1039.82 |+ 848.5| 2.866 | 3.839 3.4 312 |1037.38|+ 7 3.7| 1.636| 2.612| 5.1 | 18.4
322 |1033.16 |+ 927.1| 2911 | 3.836 6.3 322 |1028.92|+ 8 56| 1.668| 2.602| 95| 18.6
4 1 |1027.63|+ 958.3| 2.984| 3.833 8.9 4 1 |1022.41|+ 856.0| 1.725| 2591 | 135| 18.8
102696 1999 VAg; 2299 188%°86 1°5/28. 403844 2011 UXog 229.9 21013 5°9/24.6 18
122 |11 14.76 | 4 3| 2.110] 2.889| 14.0 122 |1117.84 ] 1.816 | 2.622| 14.9| 21.8
2 1 |1110.56 | 7| 2.018| 2.888| 11.0 2 1 |[1113.52] 1.734| 2.617| 11.8| 21.6
211 |11 4.14 | 4 1| 1.949 | 2.887 7.4 211 |11 6.46 |- 1.675 | 2.611 85| 21.4
221 |1055.99 | 8| 1.907| 2.885 3.5 221 |1057.21 | 1.642| 2.605| 6.1| 21.2
3 2 |1046.89 | 3| 1.804| 2.882 1.8 3 2 |1046.77 | 4 1.636 | 2599 | 6.6| 21.2
312 |10 37.84 | 8| 1.911| 2.879 5.5 312 |1036.41 | 1 1.659 | 2592 | 95| 21.4
322 |1029.77 | 9| 1.957| 2.875 9.3 322 |1027.34 | 1.706 | 2.584| 12.9| 21.6
4 1 |1023.47 ]|+ 31 2.027| 28711 12.8 4 1 |1020.54 ] - 1.776 | 2576 | 16.1| 21.8
376415 2012 GB13 229.9 218%5 4°7/25. 496473 2014 SEoo7 2299 76°72 2°9/ 3.7 18
122 |1118.96 | - 7| 2.464] 3.251| 12.0 122 |1111.10| — 340.4| 1.793| 2.544| 17.1| 21.2
2 1 |1113.61 ] 3| 2.370| 3.242 9.5 2 1 |11 794| — 322.4| 1.714| 2558 | 14.0| 21.0
211 |11 6.09 | 1| 2301 3.231 6.9 211 |11 245| — 2423| 1.655| 2.571| 10.2| 20.8
221 |1056.90 | - 1| 2.259| 3.220 5.0 221 [1055.19| — 1422| 1.621| 2.585| 6.1| 20.6
3 2 |1046.79 | 2| 2.248| 3.208 5.2 3 2 |1047.03| — 027.0| 1.613| 2.598 3.0| 204
312 |1036.73 | 6| 2.266| 3.196 7.5 312 |1039.04 |+ 0555| 1.633| 2.612| 4.8| 20.6
322 |1027.65 | 3| 2.312| 3.183| 10.2 322 |103219 |+ 217.0| 1.681| 2.625| 8.7| 20.8
4 1 |1020.29 | 4] 2382| 3.169| 12.9 4 1 1102726+ 330.3| 1.754| 2.638| 12.4| 21.1
264678 2001 YGz4 229.9 101996 2°4/27. 409906 2006 TEss 229.9 127922 2°9/ 4.0 18
122 |11 14.37 ] 0.7| 1.923| 2.716| 14.6 122 | 111472 | — 428.4| 2.315| 3.034| 145]| 23.7
2 1 |1110.32 | 45| 1.849| 2.728| 11.4 2 1 (111015 — 416.4| 2.231| 3.054| 11.9| 235
211 |11 3.97 | 7.8| 1.797 | 2.739 7.6 211 |11 3.62| — 346.7| 2.169| 3.072| 8.8| 233
221 |1055.87 | 47| 1.773| 2.750 3.8 221 |1055.66| — 3 1.0| 2.132| 3.000| 55| 23.1
3 2 |1046.93 | 8.4 | 1.776 | 2.762 2.8 3 2 |1046.98| — 2 27| 2.125| 3.107 3.0 23.0
312 |1038.20 | +1542.3| 1.809 | 2.772 6.2 312 [1038.46 | — 057.3| 2.149| 3.124| 4.2| 23.1
322 |10 30.63 | 2.0| 1.869| 2.783| 10.0 322 |1030.89|+ 0 9.4 | 2.201| 3.139| 7.3| 233
4 1 |10 25.00 | 5.6 1.952| 2.794| 13.3 4 1 |102492|+ 11161] 2281 | 3.154| 10.4| 235
301042 2008 TX3g 2299 257776 3°6/ 3. 432277 2009 SV13» 229.9 90708 279/27.318
122 |1114.08] — 3 07| 1.631| 2.387| 18.4 122 |1114.79] +1319.0| 1.910| 2.707| 14.6| 21.8
2 1 [111094|— 3 75| 1525| 2.371| 15.3 2 1 |1110.68| +14 1.2| 1.837| 2.719| 11.3| 21.6
211 |11 498 | — 252.1| 1.438| 2.355| 11.4 211 |11 4.22|+1451.3| 1.788| 2.730| 7.6 | 21.4
221 |1056.64 | — 214.4| 1.375| 2.339 7.1 221 |1056.01| +1543.1| 1.765| 2.741 40| 21.2
3 2 |1046.80 | — 117.2| 1.337| 2.322 3.7 3 2 |1046.95| +1629.8| 1.770| 2.752 34| 21.2
312 |1036.74| — 0 7.2| 1.327| 2.304| 5.8 312 |1038.11 | +17 5.1| 1.803| 2.763| 6.6| 21.4
322 |1027.77|+ 1 6.8| 1.342| 2.287| 10.4 322 [1030.49 | +1725.5| 1.864| 2.774| 10.2| 21.6
4 1 |1021.02|+ 2159| 1.382| 2.269| 15.0 4 1 |1024.82| +1729.2| 1.948| 2.785| 13.4| 21.9
502309 2015 BCis1 2299 124726 2°9/26. 162954 2001 QB3 2299 95768 5°0/ 7.2 18
122 |1112.11|+13 8.7| 2.173| 2.968| 13.1 122 |11 9.48] —1211.9| 2505| 3.185| 14.5]| 19.9
2 1 |11 836 |+14 3.9| 2.094| 2.974| 10.2 2 1 |11 6.02| —1213.6| 2.416| 3.200| 12.3| 19.8
211 |11 254|415 7.2| 2.039| 2.981 6.8 211 |11 0.81|—11551| 2.348| 3.215| 9.8| 19.6
221 |1055.18| +16 12.5| 2.011 | 2.987 3.7 221 |1054.32| —1116.5| 2.303| 3.230| 7.2| 195
3 2 |1047.02| +17 13.4| 2.012| 2.993 3.3 3 2 |1047.16| —1019.6| 2.286| 3.245| 5.3| 19.4
312 |1038.99 | +18 3.5| 2.043| 2.999 6.2 312 |1040.11|— 9 89| 2.298| 3.250| 5.2| 19.4
322 |1031.95|+1838.9| 2.100| 3.005 9.6 322 |1033.87| — 750.2| 2.338| 3.273| 7.1| 195
4 1 |102659|+1857.6| 2.182| 3.010| 125 4 1 |1029.02| — 630.0| 2.405| 3.287| 9.6| 19.7




EPHEMERIDES

2 29.9 2 29.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
205265 2000 SB3g 229.9170°43 072/29.7 18 48860 1998hHGg4 2299 266763 173/ 1.9 18
h m o ’ o m o ’ o m
122 |111435|+ 421.3| 1.880| 2.654| 15.7 122 |1112.95| + 119.3| 1.463| 2.247| 18.9| 19.1
2 1 [111049|+ 5 3.0| 1.792| 2.657 | 12.4 2 1 |111031 |-+ 1382| 1.367| 2.235| 15.3| 18.9
211 |11 423 |+ 6 14| 1.726| 2.660 8.5 211 |11 469 |-+ 220.1| 1.290| 2.223| 10.9| 18.6
221 [1056.09 |+ 712.1| 1.685| 2.662 4.1 221 |1056.56 | + 322.4| 1.235| 2.210| 5.7| 182
3 2 |1046.95|+ 828.4| 1.673| 2.664| 0.7 3 2 |1046.90 | + 439.3| 1.207 | 2.197 13| 17.9
312 |1037.87 |+ 9423 1.691| 2.665 5.3 312 |1037.10| +6 0.9| 1.205| 2.184| 6.0| 182
322 |1029.90 | +10 46.8| 1.736 | 2.666 9.6 322 (102855 |+ 717.2| 1.229| 2.171| 11.4| 18.4
4 1 |1023.87|+1136.8| 1.806| 2.666| 13.3 4 1 |1022.43 |+ 819.7| 1.275| 2.158| 16.2| 18.7
35941 1999 JT 129 2299 186°33 0°8/29. 489388 2006 UG279 229.9 132229 3°8/ 5.9
122 |1111.26 |+ 538.8| 2.391| 3.160| 12.8 122 |11 9.03] — 852.7| 2.782| 3.476| 12.9| 22.1
2 1 |11 756 |+ 635.1| 2.205| 3.160| 10.1 2 1 |11 551 | — 850.9| 2.685| 3.484| 10.8| 21.9
211 |11 1.97 |+ 7448 2.224| 3.159 6.8 211 |11 041| — 832.4| 2.610| 3.492| 8.4| 21.8
221 |1054.93|+ 9 3.6| 2.180| 3.158 3.2 221 |1054.13| — 757.6| 2560| 3.499| 59| 21.6
3 2 |1047.09|+1025.6| 2.166 | 3.156 1.1 3 2 |1047.23| — 7 85| 2538| 3.507| 4.0| 215
312 [1039.28 | +1144.2| 2.184| 3.154| 4.7 312 |104039| — 6 9.0| 2.546| 3.514| 43| 215
322 [1032.27| +12535| 2.230| 3.151 8.2 322 |1034.23| — 5 3.9| 2583 | 3.521 6.4| 217
4 1 |1026.74| +1349.5| 2.302| 3.148| 11.3 4 1 |1029.31| — 3584| 2.648| 3527| 89| 21.9
265598 2005 RP2o 229.9 94°54 3%7/ 3. 19771 2000 OF 44 229.9 29°59 4°0/ 3.6
122 |1117.69] — 2 98| 1.907| 2.646| 16.6 122 |1116.65] — 117.0| 1.666| 2.422| 18.0| 17.4
21 (111299 — 247.1| 1.822| 2.657| 13.7 2 1 (111258 — 2 6.4| 1.582| 2.427| 14.8| 17.1
211 |11 5.86|— 3 8.4 | 1.758| 2.667 | 10.2 211 |11 581 | — 239.4| 1.518| 2.433| 11.0| 16.9
221 |1056.86 | — 313.8| 1.718| 2.677 6.4 221 |1056.92| — 255.6| 1.478| 2.440| 7.0| 16.7
3 2 |104687|— 3 49| 1.706 | 2.687 3.8 3 2 |1046.80| — 256.2| 1.465| 2.446| 41| 165
312 |1037.02| — 2455 1.723| 2.697 5.2 312 |1036.97| — 245.0| 1.479| 2.454| 58| 16.7
322 |1028.34| — 220.8| 1.768| 2.707 8.7 322 |1028.35| — 227.4| 1.519| 2.461 96| 16.9
4 1 |1021.65|— 155.9| 1.838| 2.717| 12.2 4 1 |102196| — 2 9.0| 1.583| 2.469| 13.4| 17.1
5682 Beresford 229.9 16228 3°0/ 4. 265864 2005 YB164 229.9 283746 5°4/ 4.9
122 |1115.73| — 447.3| 2221 | 2.940| 15.1 122 |111493| — 636.5| 2.041| 2.759| 16.3| 20.3
2 1 [1111.15| — 433.7| 2.126| 2.949| 12.4 2 1 [1111.16| — 7205| 1.917| 2.732| 13.9| 20.1
211 |11 446 | — 4 1.1| 2.053| 2.957 9.2 211 |11 494 | — 748.0| 1.813| 2.704| 11.0| 19.8
221 |1056.15| — 310.8| 2.005| 2.963 5.8 221 |1056.62| — 756.9| 1.733| 2.677| 7.8| 19.6
3 2 |1046.97|— 2 6.3| 1.987| 2.969 3.1 3 2 |104691|— 7469| 1.679| 2.640| 56| 19.4
312 |1037.85| — 053.3| 1.998| 2.974| 45 312 |1036.86| — 720.3| 1.654| 2.620| 6.3| 19.4
322 |1029.68 |+ 021.4| 2.039| 2.977 7.8 322 |1027.56| — 6 41.8| 1.655| 2592 | 9.4 | 195
4 1 [102321 |+ 131.5| 2.108| 2.980 L2 4 1 |1020.05| — 557.9| 1.682| 2563 | 13.1| 19.6
133968 2004 TA03 2299 81°%4 7. 190137 2005 QM 157 229.9 128°8 0° 9/ 1.7
122 | 111828 | +1210.4| 1.498| 2.302| 17.6 122 | 111481 ]+ 0432 1.645| 2.414| 17.7] 20.7
2 1 [1113.96| +1249.1| 1.434| 2.319| 13.7 2 1 [1111.11 |+ 124.9| 1567 | 2.427| 142| 205
211 |11 6.72| +1338.3| 1.392| 2.336 9.2 211 |11 477 |-+ 2283| 1.508| 2.438| 9.9| 203
221 |1057.29 | +1430.7| 1.375| 2.353 4.6 221 |1056.40 | + 349.2| 1.475| 2.450| 5.1| 20.0
3 2 |1046.84 | +1517.9| 1.384| 2.370 3.4 3 2 |1046.97 |+ 520.2| 1.470| 2.460| 0.9 | 19.7
312 |1036.78 | +1552.2 | 1.421| 2.386 7.4 312 |1037.71 |+ 651.7| 1.493| 2.470| 5.3| 20.1
322 |1028.36 | +16 9.4 | 1.484| 2.403| 11.7 322 [1029.77 |+ 814.7| 1.543| 2.480| 10.0| 20.4
4 1 |1022.45|-+16 8.1| 1.568| 2.419| 15.5 4 1 |1024.01|+ 9225]| 1.618| 2.489| 14.0| 20.6
497675 2006 SY1 229.9 157710 3%/ 5. 34829 2001 SFios 229.9 52°55 075/ 1.4
122 |1111.15] — 618.9| 2.865| 3.567| 12.4 122 111099 | + 130.1| 1.367| 2.160| 195| 19.4
2 1 |11 7.10|— 6285 2.765| 3.573| 10.3 2 1 |11 867 |+ 213.2| 1.291| 2.166| 156| 19.2
211 |11 1.46| — 623.8| 2.688| 3.578 7.9 211 |11 3.42| -+ 321.3| 1.235| 2.172| 10.8| 18.9
221 |1054.63| — 6 52| 2.637| 3.583 5.4 221 |1055.85 |+ 449.6| 1.202| 2.179| 5.4 | 18.6
3 2 |1047.16 | — 534.3| 2.614| 3.587 3.5 3 2 |1047.03|+ 629.1| 1.194| 2.185| 0.7| 183
312 [1039.72| — 454.4| 2.622| 3.591 4.1 312 (103838 |+ 8 7.9| 1.214| 2.192| 6.1| 187
322 [1032.96|— 4 95| 2.659| 3.595 6.3 322 |1031.18 |+ 9353 | 1.258| 2.199| 11.3| 19.0
4 1 [1027.43| — 324.1| 2.724| 3.599 8.8 4 1 |1026.44| +104361| 1.325| 2206 | 15.8| 19.3
112336 2002 NJg4 2299 230%1 1°3/ 2. 452322 2000 GG1o1 2299 37711 3°1/ 3.3
122 |1112.41]+ 051.5]| 1.877| 2.641| 16.0 122 | 111054 | — 2422 | 1.269| 2.054| 21.2] 21.4
21 |11 912 |+ 1156 1.775| 2.632| 12.9 2 1 |11 852 — 2323| 1.196| 2.060| 17.3| 21.2
211 |11 3.42 |+ 158.7| 1.694| 2.622 9.2 211 |11 3.42| — 154.0| 1.141| 2.068| 12.6| 20.9
221 |1055.78 |+ 258.3| 1.638| 2.611 4.9 221 |1055.80| — 049.3| 1.106| 2.076 | 7.4| 20.6
3 2 |1047.00|+ 4 93| 1.611| 2.601 1.3 3 2 |1047.04|+ 0354| 1.097| 2.084| 3.2| 20.4
312 [1038.14| + 524.4| 1.612| 2.590 4.9 312 103837 |+ 2 9.0| 1.112| 2.093| 6.0| 20.6
322 |1030.28 |+ 635.6| 1.640| 2.578 9.4 322 [1031.25| -+ 339.7| 1.152| 2.102| 11.1| 20.9
4 1 |102430|+ 73661 1.693| 2567 | 13.4 4 1 1102673 |+ 4575| 1.215| 2.112| 158 21.2
269599 2010 BRgo 229.9 350757 0°4/29. 198893 2005 TWiss 229.9 218%8 078/ 1.6
122 |111223 |+ 711.2| 1.621| 2.418]| 16.8 122 |1114.98] + 1547 1.726| 2.496| 17.0] 22.3
2 1 |11 925|+ 7195| 1535 2.414| 13.3 2 1 (111138 -+ 2245| 1.628| 2.488| 13.7| 22.0
211 |11 3.61 |4 741.4| 1.470| 2.411 9.1 211 |11 511| -+ 3145| 1.550| 2.480| 9.6| 21.8
221 |1055.88 |+ 813.0| 1.429 | 2.408 43 221 |1056.67 | + 421.4| 1.497| 2.472| 49| 215
3 2 |1046.99 |+ 848.7| 1.415| 2.406 0.8 3 2 |1046.94 |+ 539.2| 1.471| 2.462| 0.8| 21.1
312 [1038.19 |+ 921.7| 1.428| 2.404| 5.7 312 [1037.14| + 659.2| 1.475| 2.452| 5.4| 21.4
322 |1030.63 |+ 946.3| 1.467| 2.403| 10.4 322 [1028.45| + 812.9| 1.505| 2.441| 10.2| 21.7
4 1 |102524 |-+ 9585| 1.528| 2.403| 14.5 4 1 1102189+ 9135| 1560 2.430| 145| 21.9
176918 2002 VJg3 2299 48°78 074/ 1. 285326 1999 EU1 229.9 283725 175/ 2.6
122 |111135]+ 3 65| 1.604| 2.390| 17.4 122 |11 785 — 1 53| 2.268]| 3.020| 13.9| 20.8
2 1 |11 8.46 |+ 3354 1526| 2.398| 13.8 2 1 |11 5.06|— 029.4| 2.166| 3.014| 11.3| 20.6
211 |11 3.00| + 423.3| 1.469| 2.405 9.5 211 |11 039 |+ 0244| 2.085| 3.007| 8.0| 20.4
221 |105554 |+ 526.0| 1.436| 2.413 4.7 221 |1054.23 |+ 133.6| 2.031| 3.001 45| 20.1
3 2 |1047.04|+ 636.7| 1.430| 2.421 0.6 3 2 |1047.25|+ 253.8| 2.006| 2.995 15| 19.9
312 |1038.70 | + 7 46.8 | 1.452| 2.430 5.4 312 |1040.26 | + 418.3| 2.010| 2.988| 4.0| 20.1
322 |1031.64 |+ 848.3| 1.500| 2.438| 10.0 322 |1034.05|+ 540.3| 2.043| 2982 | 7.7| 203
4 1 |1026.71 |+ 935.8| 1.571| 2.447| 14.1 4 1 1102930+ 653.8] 2.102| 2.976| 11.1| 20.5




EPHEMERIDES

2 29.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 3 ‘ v 20 2 29.9
278754 2 20 ‘ 2000 ‘ 5 ‘
008 SG1os ., 2209147703 09/ 1.916 116 0 . " B ‘ v
122 111266 | + 2 03 ° m 827 2004 FT17 22090 5801 o,
21 11 847 |4+ 2195 2510 | 3.259| 12.8 226 1922 h m o 1 : 710 14°8/15.3 18
511 |11 Sag| T 22| 3383 | 3558 192 2201 122 |11 895) —2641.5] 1167 1.836 X "
221 | 108516 | + 3337 23%2| 3210| 71| 223| 211 11 7.96| —2744.8| 1007 1844 651 193
1047.15 | + 4223 | 2. : 3.7 221| 221 48| —28 14| 1037 1853 ' :
312 103923 |+ 512 2.302 | 3.292 0.9 518 3 1056.10 | —27 21.8 | 0.991| 1.86 23.1 18.9
322 [103212|+ 5 59-4 2.323| 3.300| 3.8| 221 3 2 | 1047.05| —25 406 | 0.96 862 | 19.8| 18.7
322 (103202103592 335| 3399 (01| 333 12| —23 2.8 | 0.950 8.6
: 5| 2.449| 3.313 . 322 | 103098 | —1 . 1.881| 149| 185
77948 2002 GH1e : 101 225| 4 1 944.0| 0961 | 1.891 :
2299 218%81 2° 1026.89 | —16 7.1 . 15.3| 185
122 |1114.03 | 410 41 81 277/27.418 52400 19 0.995| 1.901| 17.6| 187
21 [1110:39 | +11 42'3 1.890 | 2.683| 14.9 20.4 1 93 5G4 229.9 6555 0°7 | ’
2 1 111039 111429 1797 2676 1l6| 201] 2 2 ITiisiy|+ 3183 1ose | 2aes| 168
221 |1056.21 | +14 15-5 17271 5660 78| 199 2 1 [1179075| 4+ 3345 1610 2-168 16.9| 19.4
221 |105621 | riaiet) 108 2.0621 2.0 1991 211 |11 3811+ 4 7.7 1 477 | 134 | 192
: . _ : 21 | 105594 | + 554 | 2.487 | 9.3
3.3 | 1030 et 1883 282 3| 13| 3 94 | + 45421 1.522| 2.49 19.0
322 |1029.66 | 417 4513'1 1.683 | 2.645 6.8 19'8 3 2 |1047.09| 4+ 5483| 151 -498 4.7 18.7
. . ) : . 12 | 1038.42 | + 517 | 2508 07| 1
2°1 1102348 | +18 15% 1724 | 2635| 109| 200 42 6 42.8| 1.540 8.4
: . 1.789 | 2.626 : 322 |1031.01 | + : 2.518 5.1 18's
15941 Stevegauthier 145 202) 41 731.0| 1.590| 2.529 :
2299 245°%57 5° 1025.68| + 8 7.7 : 9.6 | 19.1
122 [111276|— 9 57 5.0/ 5918 118343 19 1.664| 2539 | 135] 19.3
571 |11 7874 — 9 4?-3 2546 | 3.238| 14.0]| 18.4 1 99 CT2r 2209 342%62  5°0/2¢ :
. : : . . n : °9/26.9 18
20 |11 8A T a4kl 243 3228 1121 182) 2 22 |1118.43| 420245 1.296| 2.1 /
. . : . 4 : 1231 185
211 |11 283 10 25| 2345| 3220 95| 180] 2 1 |1115.08| +20343| 1215| 211 19.0
372 |1047.11|—9 52'4 2280 | 3211| 7.0| 178 5 11 |11 '814| 420440 1.153| 2.0 0| 148| 187
315 |103874| — 02 71 2542 3%02| 52| 177| 3 21 |105827| 420480 1.114| 2. 97 | 10.6 | 18.4
322 [1031.06|— 8 48'8 2232 | 31093| 55| 177| 3 2 | 104680 | +2034.9| 1.10 086 | 68| 18.1
. . R . . 12 10 35.4 s .100 2.077 6.4 1
322 |103100) — 849.7| 2.252) 3183| 78| 173 49 | +1959.6 | 1.110 8l
: 51 2297 | 317 : 322 |1026.02 | + : 2.068 | 10.0| 18.3
225596 2000 XK 4 173 1021 180f 41 19 14| 1144 2061 :
2200 114°8 o 1019.60 | +17 4311 1 : 14.6 18.5
122 [111528|— 21 .68 2.7/ 3.618 489720 20 198 | 2.055| 18.8] 18.7
122 |1115.28| — 210.4| 2271 3.007| 145 23] 1 07 VEzrs 220.0 149°90  0°72¢ :
. : : . . n : °7/29.2 18
211 |11 402|— 211 5| 21187| 3.019| 11.8| 211 2 22 | 1116.37 639.8| 2.084| 2.8 /
211 |11 402 — 2115/ 2126 3.036) 86 aldf 2 1 jiilrel + 7162 2.08%| 28%3| 14| 238
221 | 1055311 — 15051 2.0901 3092 53 209] 211 |11 4931+ 8 5.2 2.900] 28051 113) 224
312 |103837| — 03 1| 2084| 3067| 28| 206| 3 21 |1056.42|+ 9 23| 1.006| 2. 75 77| 222
322 |1030.65|+ 0 g.O 2.107 | 3.082 4.3 507 3 2 |1047.05| +10 1.7| 1.902 .884 3.6 21.9
: . . : . 12 |1037.81| + . 2.892 1.1 )
271 |102456 |+ 0 20| 21591 30071 75 210 81| +1056.8 | 1.928 1.8
: 2| 2238] 3.111 . 322 |1029.65| 411 : 2900 50| 221
22081 2000 AA1es : 1051 212] 4 1 425| 1.982 | 2.906 :
2209 144°99 (° 1023.30 | +1215.2| 2 : 89| 223
122 111178 |+ 35 99 0.2/ 1.118 523800 201 ' 062 2.913] 123] 225
21 |11 800+ 4 38'7 2.291 | 3.055 | 13.5 19.2 1 7 KZn 2299 2°92 0% : ’
211 |11 228 |+ 5 16-4 2203 | 3.062| 10.6| 190 5 22 |11 341|— 1 6.4 |11.448|12.145 /3318
221 105511 | 4+ 6 12-4 2.137 | 3.069 7.3 188 5 1 1059.88 | — 0 42.4 | 11.351 12-116}5 3.4 21.2
221 |19°511 1+ 0124) 20981 301> 3¢ 1881 211 11026001 0122 1138112108 201 212
312 |1039032| L 81 3| 2000| 3.081| 04| 183 : 21 |1051.87 | + 014.6 | 11.243 12'284 19| 21.1
322 |103236| 4+ 9 32| 2:111| 3.086| 4.3| 18 2 | 104762 | + 0462|112 204| 11| 211
. 70| 2.160 . .6 312 | 1043 .238 | 12.223 05
4 1 |1026.94| 4 950 3.001| 7.9| 189 40 | + 118.7 | 11.268 21.0
- 51 2236 3.09 - 322 (103933 | + : 12243 | 09| 21.0
51398 2001 DJgo : 111 191 41 151.3|11.332 | 12.263 :
2209 261224 1° 103553 | 4+ 223.0] 11 : 17| 21.1
122 111646 |+ 14 "24 179/ 2218 | 206715 20 4281122831 25| 212
122 |11ic80| 1443 1242] 2317| 1851 18 04 BPso 5569 68°06 397/ 1 .
: 75| 1.439 : 9 122 1114 — 706 377/ 4.318
211 |11 6.56 | + 149 2.301| 15.1| 18.6 5 46 340.0| 2.126| 2.8
221 10 57-52 4921 2 1.355 2.284 10.8 183 5 1 1110.19| — 4 9.4 2'044 2857 15.4 20.0
3% 102635 | I 3 8-3 1205 | 2968 60| 180| 2 11 |11 382| — 422.8| 1.983 2'872 127| 19.8
33 10308 13,98 1aey) 22511 12 1801 221 |109587] — 4204 1983 2871 23| 138
325 102626 | + 23 7| 1.254| 2233| 59| 17. 2 |104712| — 4 40| 1038]| 2 02| 62| 194
: 7.2| 1.273 -9 312 | 1038 _ : 2916 38| 1
2°1 |101898 |+ 5163 2.215| 111| 181 52 337.6| 1.959 9.3
: 31 13161 2.197 : 322 |1030.93 | — : 2.931| 48| 19.4
299932 2006 TF33 159 184| 41 3 59| 2.007| 2.946 :
2299 282°72 2° 1025.06 | — 2340 2 : 78| 19.6
122 |11 861 | — 4 6 72 2.8/ 4117 112687 200 082 | 2961 10.9
: ) 2 PF : 19.8
271 |11 553| — 35 4| 2.411| 3.143| 13.7| 208 1 9 229.9 26549 3°4/2
211 |11 065|— 3 39'5 2.307 | 3.137| 11.3| 20. 22 |1113.99 | +1256.2| 1.725| ’4/26.9 18
: 5.9 | 2.225 : 6] 2 1 1110 .725| 2.529| 15.6
221 |105435| — 25 3.132 8.4 20.4 5 66| +1349.4| 1.632| 2 20.2
32 104727 | — 2 2'5 2.168 | 3.127 5.3 20.2 5 11 |11 4.65| +1454.1| 1.562 2'518 12.2 19.9
) : : . ) 506 | 83
312 |104018|— 1 3 2| 2388 37| 33| 23| 3% |18 416 34| 1518| 2.4 19.6
322 [1033.83|+ 0 0-3 2.140 | 3.116| 41| 201| 3 2 | 1047.03| +17 87| 1501 | 2. 94| 45| 194
: . . . 12 | 1037 2.483 4.0
41 |102888|+ 1 0 1| 2169| 3.111| 7.2| 20 56| +18 16| 1511 19.3
: 71 22241 310 3| 322 [102927 2471 | 7.7| 195
417232 2005 YN0 105| 103] 205| 41 27 | +1836.2 | 1.548| 2.459 :
229.9 20624 5° 102314 | +18 498 1 : 11.9| 197
122 |111350]| +192 : 5.6/24.7 17 20 606 | 2.446| 15.7
. 52| 1.837 6477 2003 UV o - 19.9
21 |1110.07 | 4203 2649 | 145]| 21.0 1 50 229.9 197°82 2°4
511 |11 400|421 42-4 1756 | 2.644| 11.4| 207 > 22 11111271 — 2 25| 2301 | 3.040| / 3.417
221 10 56.12 1225 .6 1.699 | 2.638 8.2 20.5 > 1 11 7.68| — 156.0| 2.201| 3. 40| 14.1 21.1
220 |193082| 125288 1o01| 2833 2% 2051 211 1 214 — 1334 2124 30391 12 209
3.3 | 108505 | 133550 | 182 23| S8 204] 221 |105600) — 056.2) 2.071 3037) 84| 207
322 | 103033 | +24 48-0 1686 | 2622| 90| 205| 3 2 |1047.21| — 0 7.3| 2.048| 3. 35| 501 205
: . . : 12 | 103934 | + 3.033| 24| 2
171 102465 | +24 41 8 1.733| 2617 | 12.4| 207 -34 048.1| 2.054 0.3
: . 1.803 | 2.612 . 322 |1032.29 | + 3.031 41 504
241295 2007 UBs) 155 209] 41 1445| 2.088| 3.028 :
2209 2% o 102676 | + 236.6| 2 - 7.5 20.6
122 [11 899 | — 623 "7 377/ 4918 | 365205 20 149| 3.0251 10.8] 20.8
21 |11 500 | — 62 9| 2303| 3.025| 145| 203 1 09 HZ4 220.0 251°03 1°0/2C '
: 55| 2.127 : 1]l 2.1 |11 9 I 06| 2497 | 16.3
521 |105440| — 529 3.025 92 200 5 .93 7245 161 21.2
. . . . 11 |11 2411 | + 4| 2.491| 129
221 |105449 | = 52921 20741 3025 02 1981 2 11|+ 816.9| 1544 | 248 21.0
312 |1040.05| — 3 31-3 2049 | 3.026| 39| 196 21 |1056.19| 4 9206 | 1.499| 2.4 4| 88| 207
322 |103364| — 7| 2.052| 3.026| 4.6 : 3 2 |1047.07 | +10 28.2 478 | 42| 204
2°1 110 2%_9‘11 —2273| 2.084| 3.026| 74 %8'7 312 |1037.96 | +11 31.4 %igl 2471 14| 202
1213 2.142 -8 322 |10 il 491 | 2.464| 6.0
3.026 | 10.5| 20.0 30.00 | +1223.2| 1.528 . 20.5
) : 2% | 103298 | 45| T 2.458 | 10.6| 20.7
8| 1588| 24511 14.7| 210




EPHEMERIDES

2 29.9 2 29.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
37220 2000 WX13g 229.9 285789 271/ 2.6 18 282810 2006th5 229.9 205774 374/ 4.518

h m o ’ m m o ’ o m
122 111186+ 0 04| 1.582| 2.357| 18. 1 19.3 122 |[1111.95| — 441.1| 2590 3.306| 13.2| 205
21 |11 926 |+ 0 6.6| 1.479| 2.341| 14.8| 19.0 2 1 |11 8.00| — 457.2| 2.485| 3.304| 11.0| 20.4
211 |11 390 |4+ 034.1| 1.396| 2.324| 10.7| 18.7 211 |11 226| — 459.0| 2.403| 3.301| 83| 20.2
221 |1056.21 | + 121.7| 1.336| 2.308| 6.0| 18.4 221 |1055.14 | — 446.6| 2.346| 3.208| 55| 20.0
3 2 |1047.06 |4+ 225.0| 1.302| 2.291 21| 18.1 3 2 |1047.25| — 4216 2318| 3.205| 35| 19.9
312 |1037.73 |+ 336.1| 1.295| 2275| 56| 183 312 |103935| — 347.4| 2.320| 3.291| 43| 19.9
322 |102950 | + 446.1| 1.314| 2.258| 10.6| 185 322 |1032.18| — 3 82| 2350 | 3.288| 6.9| 20.1
4 1 |1023.51 |+ 546.8| 1.356| 2.242| 15.2| 18.8 4 1 |102636| — 2286 2.407| 3.284| 98| 202
41079 1999 VP, 220.9 190%44 0°1/29.918 R | 152458 2005 VY13 2209 5%85 2°3/3.018
122 |111344| 4+ 5492 2.214| 2984| 13.7| 19.2 122 |11 501| — 226.8| 1.404| 2.191| 19.4| 18.9
21 |11 942 |+ 6 52| 2.120| 2.983| 10.8| 19.0 2 1 |11 3.94| — 157.2| 1.324| 2.191| 15.8| 18.7
211 |11 334 |+ 632.8| 2049 | 2983 | 7.4| 18.8 211 |11 021|— 059.7| 1.263| 2.193| 11.4| 18.4
221 | 105567 |-+ 7 8.8| 2.005| 2.981 36| 185 221 |1054.36 |+ 022.9| 1.224| 2.195| 6.5| 18.1
3 2 |1047.15|+ 7488| 1989 | 2.980| 0.5| 183 3 2 |104735|+ 2 35| 1.210| 2.199| 24| 17.9
312 | 103867 |-+ 827.7| 2.004| 2.979| 45| 186 312 |1040.43 |-+ 351.0| 1.222| 2.203| 5.5| 18.1
322 |1031.11 |+ 9 07| 2.046| 2.977| 83| 188 322 |1034.79 | + 5335 1.259| 2.200| 10.4| 18.4
4 1 |1025.18 |+ 9244 | 2.114| 2.975| 11.6| 19.0 4 1 |1031.36|4+ 7 14| 1.319| 2216 | 14.8| 18.7
208339 2001 QB2 2299 136%59 2°1/ 3.217 206826 2004 EH33 2209 7723 4°9/25.117
122 |111320] — 045.8| 2.695| 3.426| 12.4| 20.7 122 |1112.42| +1922.0| 2.024| 2.833| 13.4| 19.8
2 1 |11 877|— 053.1| 2.602| 3.435| 10.1| 20.5 2 1 |11 890|-+2017.2| 1.947| 2.833| 105| 19.6
211 |11 264 | — 048.4| 2532 | 3.444| 73| 203 211 |11 3.11|-+21159| 1.895| 2.834| 75| 19.4
221 |105525| — 032.7| 2489 | 3.453| 43| 20.2 221 | 105560 | +2211.1| 1.868| 2.835| 52| 19.2
3 2 |1047.21| — 0 85| 2.476| 3.461 21| 200 3 2 |1047.21|+22555| 1.869| 2.836| 5.4 | 19.3
312 |1039.25|+ 020.9| 2.493| 3.469 36| 20.1 312 | 103897 | +2323.4| 1.898| 2.838| 8.0| 19.4
322 |1032.04 |+ 051.6| 2540 | 3.476| 6.6| 20.3 322 |1031.83|+2332.0| 1.953| 2.839| 11.1| 19.6
4 1 |1026.18| + 119.9| 2.614| 3.484| 93| 205 4 1 |102655| +2321.0| 2.030| 2.842| 13.9| 19.8
433467 2013 VPg 2209 88°18 2°0/27.818 473941 2016 EP169 220.9202°28 0°9/ 1.7 17
122 |111459| 411243 | 2.377| 3.157| 12.6| 21.9 122 111320+ 3 03] 1.990| 2.757| 15.1| 22.0
21 |11 991|412 8.8| 2315| 3.187| 9.7| 21.8 2 1 |11 951 |-+ 313.3| 1.806| 2.756| 12.1| 21.8
211 |11 3.39|+13 0.3| 2277 | 3.216| 6.4| 21.6 211 |11 357 |-+ 341.2| 1.824| 2.754| 85| 21.6
221 | 105557 | +1353.9| 2267 | 3.244| 3.2| 215 221 |1055.86 |+ 421.4| 1.778| 2.752| 4.4| 21.3
3 2 |1047.18| 414 44.3| 2.287| 3.272 23| 21.4 3 2 |1047.17|+5 92| 1.760| 2.751| 0.9| 21.1
312 |1039.06 | +1526.3| 2.338| 3.300| 5.1| 21.7 312 | 103852 |+ 558.8| 1.771| 2.749| 46| 21.3
322 |1031.95|+1556.8| 2.417| 3.327| 82| 21.9 322 | 103087 |+ 644.2| 1.810| 2.746| 87| 21.6
4 1 |1026.41|+1614.0| 2521 | 3.353| 10.9| 22.1 4 1 |1025.01 |4+ 7207 1.873| 2.744| 12.4| 218
432137 2009 BY77 229.9 51°98 377/26.218 258362 2001 WOe» 229.9 89°30 0°8/ 1.7 18
122 |1111.34|+1519.0| 2.012| 2.817| 13.7| 205 122 |111342| + 2584 | 1.859| 2.630| 15.9| 21.4
2 1 |11 7.93|+1618.2| 1.944| 2.830| 10.6| 20.3 21 |11 973 |-+ 3135| 1.778| 2.640| 12.7| 21.2
211 |11 2.35|-41723.8| 1.900| 2.842| 7.2| 20.1 211 |11 3.70| + 344.4| 1.718| 2.649| 8.8| 21.0
221 |1055.18| +1829.1| 1.882| 2.856| 4.3| 19.9 221 | 105590 |+ 427.9| 1.684| 2.659| 45| 20.7
3 2 |1047.24|+1926.8| 1.893| 2.869| 4.2| 20.0 3 2 |1047.18 |+ 518.8| 1.677| 2.668| 0.8| 20.5
312 | 103951 |-+20109| 1.932| 2.882| 7.0| 20.1 312 | 103861 |-+ 610.7| 1.700| 2.677| 4.8| 20.8
322 |1032.87 | +2037.8| 1.997 | 2.806| 10.2| 20.4 322 |1031.17 |+ 657.4| 1.749| 2.687| 89| 21.1
4 1 |1028.02|+2046.3| 2.085| 2.910| 13.2| 20.6 4 1 |1025.66| 4+ 734.1| 1.824| 2696 | 12.6| 21.3
6165 Frolova 2209 138%35 1°0/ 1.7 18 232821 2004 RY340 220.0 18419 5°3/23.218
122 |1117.96| 4+ 335.7| 1.791| 2558 | 16.6| 18.2 122 |1113.79| +21489| 2480 3.278| 11.6| 20.9
2 1 |1113.40|-+ 337.7| 1.707 | 2566 | 13.2| 18.0 2 1 |11 962|-+2315.1| 2.401| 3.278| 9.2| 20.7
211 |11 6.26 |+ 3545| 1.645| 2574 9.2| 17.7 211 |11 3.45| +2443.8| 2.348| 3.278| 6.8| 20.5
221 |1057.15|+ 4235| 1.608| 2582| 47| 175 221 |1055.74 | +26 7.7| 2.323| 3.277| 54| 204
3 2 |1047.00|+ 5 00| 1.599 | 2.589 10| 172 3 2 |1047.20| +2719.6 | 2.327| 3.276| 6.0| 20.5
312 |1037.00 |+ 538.0| 1.619| 2596 | 50| 175 312 |1038.72| +2813.7| 2.361| 3.274| 8.1| 20.6
322 |1028.25|+ 611.7| 1.666| 2.602| 9.4| 17.8 322 |1031.13| +2847.1| 2.421| 3.271| 10.6| 20.8
41 |1021.63|+ 636.6| 1.738| 2.608| 13.3| 18.1 4 1 |1025.13| +2859.5| 2503 | 3.268| 12.9| 20.9
3903 Kliment Ohridski 220.9 23793 0°1/29.9 18 90057 2002 VHgg 220.0183°2 1°1/28.8 18
122 |1111.68| 4+ 527.8| 2.316| 3.086| 13.2| 17.1 122 111397 |+ 7351| 2191 | 2.966| 13.7| 20.0
2 1 |11 800|-+ 548.0| 2217 | 3.080| 10.4| 16.9 2 1 |11 990 |+ 817.6| 2.099| 2.967| 10.7| 19.7
211 |11 237 |+ 619.9| 2.141| 3.074| 7.2| 16.7 211 |11 371| -+ 9122| 2.030| 2.967| 7.2| 195
221 |105522 |+ 7 05| 2.091| 3.068 35| 165 221 |1055.89 | +10145| 1.988| 2.966| 3.4| 19.3
3 2 |1047.23 |+ 7454| 2071 | 3.062| 0.4 16.2 3 2 |1047.18| +11185| 1.976| 2.965 1.4] 191
312 | 103924 |+ 829.6| 2.080| 3.055| 4.3| 165 312 | 103852 | +1217.7| 1.994| 2.963| 51| 19.4
322 |1032.08|+ 9 82| 2.118| 3.048| 8.0| 16.7 322 |1030.79 | +13 69| 2.040| 2.961| 89| 19.6
4 1 |1026.44 |+ 9375| 2.181| 3.042| 11.3| 16.9 4 1 |1024.73| 4+13426| 2.111| 2958 | 12.2| 19.8
206058 2009 AAz3 229.9 310705 1°7/ 2.517 139422 2001 OJasg 2299 91708 278/27.418
122 [111231| 4+ 1423| 2.205| 2962 | 14.1| 20.6 122 |1116.77| +1220.6| 1.886| 2.678| 14.9| 20.2
2 1 |11 860 |-+ 133.7| 2.106| 2.957| 11.4| 20.4 2 1 |1112.16|+1310.7| 1.824| 2.702| 11.5| 20.1
211 |11 2.83 |4+ 138.1| 2.028| 2.952| 8.2| 202 211 |11 520|+14 93| 1.785| 2.726| 7.7| 19.9
221 | 105546 |+ 1539| 1977 | 2.947| 45| 19.9 221 | 105654 | +15 99| 1.772| 2.749| 4.0| 197
3 2 |1047.20| 4+ 218.3| 1.954| 2.942 1.7 197 3 2 |1047.12| +16 52| 1.789| 2.772| 3.2| 197
312 | 103895 |-+ 247.0| 1.960| 2.938| 42| 19.9 312 |1038.03| +1648.8| 1.834| 2.794| 6.4| 19.9
322 |1031.56 |+ 3155 | 1.994| 2933| 7.9| 20.1 322 | 103024 | +1716.9| 1.906 | 2.816| 10.0| 20.2
41 102578 |+ 339.6| 2.054| 2.929| 11.3| 203 4 1 |1024.45| 4+1728.0| 2.002| 2.838| 13.2| 20.4
474074 2016 JO29 220.9 320%51 9%2/ 8.2 17 108877 2001 OK 105 220.9 122°97 2°5/ 3.8 18
122 |11 8.89| —1418.9| 1.643| 2.349| 20.1| 20.4 122 |1113.44| — 4153 2.383| 3.105| 14.1| 21.0
2 1 |11 6.95|—1520.9| 1.539| 2.332| 17.7| 20.2 2 1 |11 9.14| — 349.7| 2.300| 3.125| 11.5| 20.9
211 |11 2.35| —1557.5| 1.451| 2.316| 14.9| 20.0 211 |11 298| — 3 6.4 | 2239 | 3.145| 8.4| 207
221 |1055.49| —16 4.0| 1.384| 2.300| 12.0| 19.7 221 |105545| — 2 75| 2204 | 3.164| 51| 205
3 2 |1047.18| —1537.8| 1.339| 2.284| 9.7| 19.6 3 2 |1047.25| — 057.0| 2.198| 3.182| 26| 204
312 | 103863 | —1441.1| 1.317| 2.270| 9.4| 195 312 |1039.20 | + 019.3| 2.223| 3.200| 4.0| 205
322 |1031.10| —1321.0| 1.320| 2.255| 11.4| 19.6 322 |1032.05|+ 1353 2278 | 3.216| 7.1| 207
4 1 |1025.71| —1147.9| 1.346| 2.242| 146| 19.7 4 1 |1026.42| 4+ 2453 | 2360 3.232| 10.1| 21.0




EPHEMERIDES

2 29.9 2 29.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
519980 2013 TKie7 229.9190°54 2°6/27.117 80158 1999 TN223 229.9 146706 178/28.4 18
m ’ o m m o ’ o m
122 |1113.50| +1256.5| 2.317| 3.105| 12.6| 22.4 122 [1118.01| + 820.7| 1.701| 2.487| 16.6| 204
2 1 |11 9.43|+13459| 2.227| 3.104| 9.8| 222 2 1 |1113.60 |+ 912.3| 1.624| 2.498| 13.0| 20.2
211 |11 3.33| +1443.1| 2.162| 3.102 6.6 22.0 211 |11 6.49|+1018.3| 1.568| 2508 | 8.7| 20.0
221 |1055.69 | +1542.8| 2.124| 3.100 35| 21.8 221 |1057.31 | +11325| 1.539| 2517 | 41| 19.7
3 2 |1047.22|+1639.0| 2.116 | 3.098 3.0 21.8 3 2 |1047.06 | +1246.6| 1.538| 2.526 22| 19.6
312 |1038.80 | +17 25.9| 2.138| 3.095 59| 22.0 312 |1036.99| +1351.9| 1.566| 2.534| 6.4| 19.9
322 |1031.28 | +17 59.4 | 2.187 | 3.092 92| 222 322 [1028.28| +1442.1| 1.620| 2.541| 10.8| 20.2
4 1 |1025.37 | +1817.3| 2261 | 3.080| 12.2| 22.4 4 1 |1021.81|+1513.8| 1.699| 2547 | 146| 20.4
186864 2004 HN 3 229.9 318%02 076/29.5 18 419133 2009 SO246 229.9 170°76 4°3/25.6 16
122 [1113.02]+ 659.3| 1.640| 2.435| 16.7| 205 122 |1118.33] +1940.4| 2.359| 3.148| 12.4| 21.9
2 1 |11 994 |+ 7159 1.550| 2.428| 13.3| 20.2 2 1 |1113.14|+2026.0| 2278 | 3.152| 9.7| 21.7
211 |11 4.18|+ 746.9| 1.481| 2.421 9.1| 20.0 211 |11 580 +2113.7| 2221 | 3.155| 6.9| 215
221 |1056.27 | + 828.4| 1.436| 2.414| 43| 19.7 221 |1056.87 | +21575| 2.192| 3.158| 4.7| 21.4
3 2 |1047.14| + 9143 | 1.418| 2.408 1.0| 19.4 3 2 [1047.12| +2231.5| 2.193| 3.160| 4.8| 21.4
312 |1038.03|+ 957.0| 1.427| 2.402 59| 19.7 312 |1037.54| +2250.9| 2.224| 3.161 71| 216
322 |1030.13 | +1030.5| 1.462| 2.397| 10.6 | 20.0 322 |1028.99 | +22535| 2.281| 3.162| 10.0| 21.7
4 1 |1024.40| +1050.4| 1.520| 2.391| 14.8| 20.2 4 1 1102220 +2239.4| 2364 | 3.163| 12.6| 21.9
293082 2006 WP1g3 2299 15083 1°8/ 3.317 311256 2005 EOsp 2299 18%1 1°4/ 2.118
122 [111091] — 120.7| 3.077| 3.803| 11.2| 22.3 122 |11 690 — 035.1| 1.268| 2.067| 20.4| 204
2 1 |11 6.79|— 1153 2981 | 3.811 9.0| 22.2 2 1 |11 568+ 0 41| 1.195| 2.072| 16.4| 20.2
211 |11 1.22|— 058.4| 2.909| 3.819 6.6 22.0 211 |11 153 |-+ 112.0| 1.141| 2.077 1.6| 19.9
221 |105457|— 031.3| 2.863| 3.826 3.9 21.9 221 |1055.05|+ 2444 | 1.100| 2.084| 6.1| 19.6
3 2 [104737|+ 0 35| 2.848| 3.833 19| 217 3 2 |1047.33 |+ 4320 1.101| 2.092 14| 193
312 |1040.22 |+ 042.7| 2.864| 3.840 32| 218 312 |1039.77 |+ 622.1| 1.119| 2.100| 6.0| 19.6
322 |1033.70 |+ 122.6| 2.909 | 3.846 58| 22.0 322 |1033.68|+ 8 22| 1.162| 2.109| 11.3| 19.9
4 1 |1028.32|+ 159.9| 2.983| 3.852 84| 222 4 1 |1030.05|+ 923.0]| 1.226| 2.120| 16.0| 20.2
177574 2004 FM 134 229.9 338711 3°7/ 3.917 232691 2004 AR 2299 79°82 0°8/ 1.318
122 |11 846| — 2289| 1.756| 2519 17.0| 19.4 122 |115464| + 357.3| 0.826] 1.599| 30.7| 217
2 1 |11 6.25| — 2533 | 1.654| 2504 | 14.1| 19.2 2 1 |114296|-+ 4 04| 0.800| 1.661| 24.0| 215
211 |11 1.63|— 259.3| 1.573| 2.490| 10.6| 18.9 211 |112628 |+ 4286| 0.789| 1.720| 16.2| 21.3
221 |1055.04| — 246.9| 1.514| 2.477 6.7| 18.7 221 |11 6.40 |+ 5139| 0.801| 1.776| 7.8| 21.1
3 2 |1047.29| — 217.9| 1.482| 2.464 3.8| 185 3 2 |1046.11 |+ 6 4.8| 0.839| 1.830 1.0| 209
312 |1039.44| — 137.2| 1.475| 2.453 54| 185 312 |1028.28 |+ 649.2| 0.904| 1.880| 8.1 | 215
322 103257 | — 051.3| 1.495| 2.443 93| 187 322 (101474 |+ 720.1| 0.994| 1.928| 14.4| 22.0
4 1 |102762|— 0 7.0| 1.539| 2.433| 13.2| 18.9 4 1 |10 6.13|+ 73461| 1.105| 1.973| 19.3| 225
205254 2000 RP43 2299 110221 0°1/29.9 18 105024 2000 KH3o 229.9 21398 0°3/29.6 18
122 |1122.18]+ 710.7| 1.782| 2553 | 165| 20.2 122 111082+ 6 52| 2.656]| 3.422| 11.8| 20.6
2 1 |111655|+ 710.4| 1.709| 2572 | 13.0| 20.0 2 1 |11 7.08|+ 6344| 2555| 3.416| 9.3| 20.4
211 |11 829 |+ 7215 1.657| 2591 89| 198 211 |11 1.62| -+ 7 14.0| 2.477| 3.411 6.3| 20.2
221 |1058.09 |+ 740.3| 1.632| 2.609 43| 195 221 |1054.86 |+ 8 0.9| 2.427| 3.404| 3.0| 200
3 2 |1046.96|+ 8 2.0| 1.636| 2.626 06| 19.3 3 2 |1047.37 |+ 850.9| 2.407| 3.398| 0.6| 19.8
312 |1036.16 | + 821.2| 1.669| 2.643 53| 19.7 312 |1039.89 |+ 939.4| 2418 | 3.391 40| 20.0
322 |1026.80 | + 833.8| 1.730| 2.660 96| 19.9 322 |1033.10 | +1022.0| 2.458| 3.384| 7.3| 202
4 1 |1019.68 |+ 837.0| 1.815| 2.676| 13.3| 20.2 4 1 |1027.63| +10555| 2.524| 3377 | 10.2| 20.4
348536 2005 UL177 229.9 353°04 3°7/27.618 182461 2001 SKg1 229.9 84°89 1°0/ 1.9 18
122 |1115.79| +1313.7| 1.253| 2.076 | 19.3| 20.6 122 |[111156| + 021.1| 1.798| 2565| 16.5| 20.2
2 1 [1112.92|+13458| 1.178| 2.073| 15.1| 20.3 2 1 |11 834|+1 18| 1.721| 2580 | 13.2| 20.0
211 |11 6.63| +1429.7| 1.124| 2.071| 10.3| 20.0 211 |11 280 |+ 2 26| 1.666| 2594 | 92| 198
221 |1057.57 | +1517.6 | 1.091| 2.070 54| 19.7 221 |105550 |+ 319.4| 1.635| 2.609| 4.8| 19.6
3 2 |1047.01|+1559.6 | 1.084| 2.069 42| 19.6 3 2 |1047.32 |+ 4457 | 1.633| 2.623 1.0| 193
312 |1036.63 | +1626.4| 1.102| 2.068 87| 19.9 312 103932 |+ 612.8| 1.659| 2.637| 4.8| 19.6
322 |1028.00 | +16 32.8| 1.143| 2.069| 13.8| 20.2 322 |1032.46 |+ 732.8| 1.713| 2.651 9.0| 19.9
4 1 1102228 | +1617.5| 1.204| 2.069| 18.2| 20.4 4 1 |102751|+ 839.61| 1.791| 2.665| 12.7| 20.1
114270 2002 XPg 2299 32°09 6°3/25.818 273976 2007 LN13 229.9 224°15 0°4/ 1.5 17
122 |1118.37|+1832.3| 1.204| 2.118| 18.7| 19.7 122 |1111.47| + 227.0| 2990 | 3.733| 11.1| 223
2 1 [111485|+1929.1| 1.226| 2.121| 14.7| 195 2 1 |11 7.44|+ 3 43| 2.873| 3.719| 8.8| 221
211 |11 7.85|+2032.3| 1.179| 2.123| 10.4| 19.3 211 |11 1.82| -+ 353.8| 2.780| 3.704| 6.2| 21.9
221 |1058.11| +2131.4| 1.155| 2.126 69| 19.1 221 |1054.96 |+ 452.9| 2.715| 3.689 31| 217
3 2 |1046.96 | +2214.9| 1.157| 2.129 70| 19.1 3 2 |1047.38|+ 5581 | 2.681| 3.672| 05| 215
312 |1036.12 | +2234.2| 1.183| 2.133| 10.5| 19.3 312 |1039.73 |+ 7 45| 2.680| 3.655 35| 217
322 |1027.16 | +2226.3| 1.232| 2.136| 14.8| 195 322 |1032.65|+ 8 7.4| 2.708| 3.637| 6.6| 21.9
4 1 |1021.17|+2152.6| 1.301| 2.140| 18.7| 19.8 4 1 |1026.711+ 9 3.0| 2.765| 3618| 9.4 | 22.0
140806 2001 UT1s» 229.9 147780 3°6/25.9 18 175075 2004 GRao 229.9 33579 071/ 1.117
122 |1112.35] +1724.0| 2.524| 3.318| 11.5| 20.2 122 |11 954| + 449.9| 2.076| 2.855| 14.2| 20.8
2 1 |11 8.34| +18125| 2.443| 3.322 9.0| 20.1 2 1 |11 659 |+ 510.9| 1.982| 2.850| 11.3| 20.6
211 |11 2.47|+19 47| 2.387| 3.325 6.2| 19.9 211 |11 157 |-+ 5454| 1.909| 2.844| 7.8| 203
221 |1055.24 | +1955.3| 2.358 | 3.328 3.9 19.7 221 |1054.92 |+ 630.3| 1.863| 2.840 3.8| 20.1
3 2 |1047.30|+2038.9| 2.359 | 3.331 40| 197 3 2 |1047.39|+ 720.7| 1.844| 2835 | 0.4 | 1938
312 |1039.48 | +2110.8| 2.390| 3.334| 6.3| 19.9 312 |1039.87 |+ 810.7| 1.854| 2.831 46| 20.1
322 |103252 | +2128.1| 2.447| 3.337 9.0| 20.1 322 |1033.25|+ 854.7| 1.892| 2.827| 85| 203
4 1 |1027.05|-+2130.1| 2530 3.339| 11.6| 20.2 4 1 |102828|+ 9286| 1.955| 2.823| 12.1| 20.5
22100 2000 GVe3 2299 170784 2°5/26.8 18 88953 2001 TCao 229.9222%5 174/ 2.1 18
122 |1110.48]+1219.3| 2527 | 3.315| 11.7| 18.7 122 [1117.87| + 213.8| 1.894| 2.652| 16.1| 20.1
2 1 |11 6.90| +1322.7| 2.440| 3.317 9.1| 185 2 1 |1113.47 |+ 2149| 1.789| 2.642| 13.0| 19.8
211 |11 1.52| +14342| 2.378| 3.319 6.1| 18.4 211 |11 6.49 |+ 231.6| 1.706| 2.632| 93| 19.6
221 |1054.80 | +1548.5| 2.344| 3.320 33| 18.2 221 |1057.42 |+ 3 2.0| 1.649| 2.621 50| 19.3
3 2 |1047.35|+1659.8| 2.341| 3.322 29| 18.2 3 2 |1047.09 |+ 342.1| 1.619| 2.609 14| 19.0
312 |1039.97 | +18 2.0| 2.367 | 3.323 56| 18.3 312 |1036.65|+ 426.1| 1.619| 2596 | 5.0| 19.2
322 |1033.36 | +1851.2 | 2.422| 3.323 86| 185 322 |1027.24|+ 5 8.0| 1.647| 2583 | 95| 195
4 1 |1028.16| +1924.7| 2502 | 3.324| 11.3| 187 4 1 |1019.85|+ 5422| 1.699| 2569 | 135| 19.7




EPHEMERIDES

2 29.9 2 29.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4

409899 2006 SSa12 229.9 136764 1°4/ 2318 353406 2011 PKis 229.9 241769 3°8/ 4.7 17

h m o ’ m o ’ o m

122 [111577 |+ 122.8]| 2.090| 2.842 15.0 122 [111269]| — 5 39| 2.460]| 3.177 . 20.4

2 1 |1111.30|+ 133.0| 2.005| 2.854| 12.0 2 1 |11 872|— 530.7| 2.357| 3.174| 11.6| 20.2

211 |11 466 |+ 158.1| 1.942| 2.865 8.5 211 |11 2.86| — 5429 | 2.275| 3.171 8.8| 20.0

221 |1056.36 |+ 235.9| 1.905| 2.876 4.6 221 |1055.53| — 540.3| 2.218| 3.168| 6.0| 19.8

3 2 |1047.23 |+ 322.0| 1.897| 2.886 1.4 3 2 |1047.37| — 5241| 2.190| 3.164| 3.9| 19.7

312 103822 |+ 410.9| 1.918| 2.896 4.3 312 |1039.19| — 457.3| 2.191| 3.161 47| 197

322 |1030.25 |+ 457.1| 1.968| 2.905 8.2 322 |1031.77| — 4242| 2220| 3.158| 7.3| 19.9

4 1 |1024.06|+ 5359| 2.044| 2.913| 11.6 4 1 1102580 — 349.4] 2.276] 3.154] 102] 20.0
201156 2002 KX12 2299 3%23 1°4/28. 135633 2002 JLg3 2 29.9 256°15 17

122 |11 889 |+ 6555 1.202| 2.026]| 19.9 122 | 111448 |+ 1109]| 1.922| 2.682| 15.8| 21.5

2 1 |11 750 |+ 7321 1.130| 2.024| 15.7 2 1 |1110.88| -+ 123.3| 1.809| 2.663| 12.9| 21.3

211 |11 2.94 |+ 829.4| 1.076 | 2.024| 10.6 211 |11 481 |-+ 1534| 1.717| 2.643| 92| 21.0

221 |1055.81 |+ 940.9| 1.044| 2.025 5.0 221 |1056.66 | + 239.3| 1.650| 2.622| 5.0| 20.7

3 2 |1047.28 | +1056.7| 1.037| 2.027 1.9 3 2 |1047.23 |+ 336.8| 1.611| 2.601 1.4| 20.4

312 |1038.90 | +12 5.2 1.054| 2.029 7.4 312 | 103757 |+ 439.6| 1.601| 2579 | 4.9| 206

322 |1032.11|+1257.2| 1.094| 2.033| 12.8 322 |1028.82 |+ 540.3| 1.618| 2556| 9.5| 20.8

4 1 |1028.01|-+1327.4| 1.155| 2.038| 17.5 4 1 |1021.95|+ 6327 1.661| 2534| 136| 21.0
269485 Bisikalo 2299 301°18 4°3/ 4. 276276 2002 SXeo 229.9 101996 2°6/27.7 18

122 |1110.73| — 545.4| 1.916| 2.652]| 16.7 122 |1117.23] +1142.1| 1.913| 2.702| 14.9]| 21.6

21 |11 7.79|— 559.5| 1.816| 2.645| 13.9 2 1 |1112.54 |4 16| 1.848| 2.724| 115| 21.4

211 |11 256 |— 553.3| 1.735| 2.638| 10.7 211 |11 551 |-+1330.1| 1.806| 2.746| 7.7| 21.2

221 |1055.48 | — 526.4| 1.677| 2.631 7.1 221 |1056.77 | +1431.4| 1.790 | 2.767 3.9 21.0

3 2 |1047.32| — 4409 1.646| 2.624| 45 3 2 |1047.25|+1528.3| 1.804| 2.788 3.0 21.0

312 |1039.10 | — 341.8| 1.643| 2.617 5.4 312 |1038.03| +1614.2| 1.847| 2.809| 6.3| 21.3

322 |1031.83|— 236.2| 1.666| 2.610 8.8 322 |1030.07 | +1645.1| 1.917| 2.828| 9.9| 215

4 1 1102637 — 131.3| 1.715| 2.604| 12.4 4 1 |1024.11 | A 93| 2.011| 2.848| 13.1| 21.8
120224 2004 FB3g 229.9 324%04 2°0/ 2. 110097 2001 SD1»3 2299 80722 3°1/ 4.518

122 |111296|+ 1525 1.595| 2.375]| 17.8 122 |11 954| — 5 58| 2.287| 3.016| 145| 19.7

2 1 |1110.01 |+ 1405 1.502| 2.366| 14.4 2 1 |11 6.31|— 4565| 2.198| 3.025| 11.9| 195

211 |11 433|+ 1458 1.428| 2.358| 10.3 211 |11 1.22|— 429.0| 2.130| 3.034| 8.9| 19.4

221 |1056.43|+ 2 6.8| 1.378| 2.351 5.7 221 |1054.72| — 3446| 2.087| 3.044| 57| 19.2

3 2 |1047.22 |+ 239.8| 1.354| 2.343 2.0 3 2 |1047.48| — 2465 | 2.072| 3.053 3.2| 19.0

312 |1037.97 |+ 318.6| 1.357| 2.336 5.4 312 |1040.32| — 139.9| 2.086| 3.062| 4.2| 19.1

322 [1029.92 |+ 356.4| 1.386| 2.330| 10.2 322 |1034.02| — 031.0| 2.129| 3.071 73| 193

4 1 |1024.08|+ 427.1| 1.438| 2.324| 145 4 1 |1029.20| + 034.3| 2.198| 3.080| 10.3| 19.5
461566 2004 El g 229.9 286°30 9°7/24. 466787 2015 BO1s 229.9 16682 1°8/28.1 17

122 |1134.68|+3244.1| 1.773] 2.553]| 16.2 122 [1111.49| + 923.3| 2.152| 2.939| 135| 215

2 1 |1127.30|+3319.2| 1.681| 2534| 13.7 2 1 |11 8.02|-+10135| 2.065| 2.940| 10.5| 21.3

211 |1116.21| +33449| 1.612| 2.515| 11.3 211 |11 2.49| -+1114.9| 2.001| 2.941 7.1 211

221 |11 2.17|+3350.2| 1.567 | 2.496 9.8 221 |1055.37 | +1222.4| 1.964| 2.943 34| 208

3 2 |1046.57 | +3325.1| 1.549 | 2.477| 10.2 3 2 |1047.41|+1329.5| 1.957| 2.944| 21| 208

312 |1031.29 | +3225.3| 1.559 | 2.459| 12.4 312 |1039.51 | +1429.7| 1.978| 2.944| 55| 21.0

322 |1018.01 | +3053.1| 1.595| 2.440| 15.4 322 |103255|+1517.8| 2.028| 2.945| 91| 21.2

4 1 |10 7.91 |4 53| 1.653| 2.421| 18.4 4 1 |1027.23| 4 0.6 2.102| 2.946| 12.4| 21.4
279192 2009 TY> 229.9 113793 575/24. 104037 2000 EK4 229.9 109°06 0°1/29.9 18

122 |1112.54] - 3.1 1.931| 2.741| 13.9 122 |1111.29 | + 4432 2.190| 2.961| 13.8| 21.1

2 1 |11 9.15|+2015.0| 1.860| 2.747| 10.9 2 1 |11 7.76 |+ 512.9| 2.104| 2.968| 10.9| 20.9

211 |11 3.40| +21525| 1.813| 2.752 7.8 211 |11 225|-+ 555.8| 2.040| 2.974| 7.4| 207

221 |1055.83 | +2326.9| 1.793| 2.757 5.7 221 |1055.23 |+ 648.3| 2.003| 2.980 3.6| 20.4

3 2 |1047.32| +2448.8| 1.802| 2.763 6.2 3 2 |1047.43 |+ 7452| 1.995| 2.986| 0.4| 202

312 |1038.95| +2550.7| 1.838| 2.768 8.9 312 |1039.72| + 840.8| 2.016| 2.992| 4.4| 205

322 |1031.71 | +2628.7| 1.899 | 2.773| 12.0 322 103292 |+ 929.6| 2.066| 2.998| 81| 207

4 1 |1026.42 ]+ 241 1.982| 2.778| 1438 4 1 |1027.72| 410 7.8| 2.141| 3.003| 11.4| 20.9
170314 2003 SGaq 2299 140°71 2°7/ 3. 113275 2002 RA1ss 2299 114%31 4°9/24.4 18

122 |111481|— 3355 2.061| 2.793| 15.7 122 |1113.38] + 54| 2.352| 3.152| 12.1] 19.9

2 1 |1110.62|— 320.2| 1.974| 2.806| 12.9 2 1 |11 930|+21526| 2.283| 3.162| 95| 19.7

211 |11 424|— 2455 1.008| 2.818 9.4 211 |11 322|423 1.7| 2.238| 3.172| 6.8| 19.6

221 |1056.20| — 153.1| 1.867| 2.829 5.7 221 |1055.67 | 1 59| 2.222| 3.182| 5.0| 195

3 2 |1047.29| — 047.2| 1.855| 2.839 2.8 3 2 |1047.39 | A 8.8| 2.234| 3.192| 5.4| 195

312 |1038.49 |+ 025.9| 1.872| 2.849 45 312 |1039.28 | 53| 2.275| 3.202| 7.6| 19.7

322 |1030.72 |+ 139.2| 1.918| 2.858 8.1 322 |1032.16 | 1 31| 2.342| 3.211| 10.2| 19.8

4 1 |1024.72|+ 246.2| 1.990| 2.866| 11.6 4 1 |1026.68 | 1.9| 2.432] 3220| 12.6| 20.0
367570 2009 SV141 2299 161741 0°4/29. 96111 4243 T-» 229.9 112°78 2°5/27.6 18

122 |111463|+ 635.1| 2.259| 3.027| 135 122 |1115.02] 2.022| 2.814] 14.1| 20.2

2 1 |111030|+ 659.9| 2.169| 3.033| 10.6 2 1 |1110.83| 4 1.945| 2.823| 11.0| 20.0

211 |11 394 |+ 735.8| 2.103| 3.037 7.2 211 |11 4.40| 4 1.801| 2.832| 7.4| 1938

221 |1056.04 |+ 819.3| 2.064 | 3.041 3.4 221 |1056.28 | 4 1.864 | 2.841 3.8| 19.6

3 2 |104731|+ 9 56| 2.054| 3.045 0.7 3 2 |1047.32 |4 1.866 | 2.850 29| 195

312 |1038.68 |+ 949.2| 2.075| 3.048 4.6 312 |10 38.54 | 1.806 | 2.858 | 6.1| 19.7

322 |1030.98|+1025.6| 2.124| 3.051 8.2 322 |1030.87 | 1 1.954| 2.867| 9.7| 20.0

4 1 |1024.91|-+1051.5| 2.199| 3.053| 11.5 4 1 |1025.05] A 2.036| 2.875| 12.9| 20.2
56206 1999 GUs3q4 2299 283775 079/ 1. 18911 2000 OY3; 229.9 22614 078/28.9 18

122 |1113.34|+ 3252 1.885]| 2.657| 15.7 122 |11 860| + 517.3| 2.544| 3.314| 12.1| 186

2 1 |1110.01 |+ 3295 1.775| 2.637| 12.6 2 1 |11 548| -+ 620.3| 2.443| 3.308| 9.5| 18.4

211 |11 421 |+ 348.9| 1.686| 2.617 8.9 211 |11 0.63| -+ 736.8| 2.367| 3.303| 6.4| 182

221 |1056.36 | + 421.2| 1.623| 2.597 47 221 |1054.45|+ 9 27| 2.319| 3.2097 3.0 17.9

3 2 |1047.26|+ 5 2.4| 1.587| 2577 1.0 3 2 |1047.52| +1032.2| 2.301| 3.291 11| 17.8

312 |1037.98 |+ 546.6| 1.579| 2.557 5.0 312 |1040.58 | +1158.7| 2.314| 3.284| 4.4| 18.0

322 |1029.64 |+ 627.5| 1.599 | 2537 9.6 322 |1034.34| +1316.5| 2.356| 3.278| 7.8| 182

4 1 |1023.20|+ 659.9| 1.643| 2.517| 13.7 4 1 1102941 | +1421.2| 2.425| 3271 10.8| 18.4




EPHEMERIDES

2 29.9 2 29.9
2020 ‘ 2000 ‘ 62000 ‘ A ‘ r B ‘ |4 2020 ‘ 2000 ‘ 62000 ‘ A ‘ r ‘ B ‘ |4
215056 2009 DN7s 220.0293°74 0°7/29.3 17 73521 2003 MD; 2209 21074 2°5/ 3.118
h m o ’ o m m o ’ o m
122 11 988 |+ 7 6.7 2.303 3.082 13.0 20.8 122 11 15.76 | — 1 12.0 1.967 2.712 16.0 20.5
21 11 6.69 |+ 7 36.4 2.203 3.072 10.2 20.6 2 1 111169 | — 1124 1.865 2.706 13.1 20.3
211 11 157 |+ 817.4 2.125 3.063 6.9 20.4 211 11 5.23| — 055.2 1.784 2.700 9.6 20.0
221 105495+ 9 6.1 2.075 3.053 3.3 20.1 221 1056.83| — 0 21.6 1.727 2.693 5.6 19.8
3 2 10 47.48 | + 9 57.8 2.053 3.043 1.0 19.9 3 2 1047.30 | + 0 25.1 1.699 2.686 2.5 19.6
312 10 39.99 | 410 46.9 2.061 3.034 4.6 20.2 312 1037.71 | + 119.4 1.700 2.678 4.8 19.7
322 10 33.30 | +11 28.4 | 2.096 3.024 8.3 20.4 322 1029.11 | + 2 14.5 1.729 2.669 8.8 19.9
4 1 10 28.10 | +11 58.8 2.157 3.015 11.6 20.6 4 1 1022.38| + 3 4.5 1.784 2.660 12.7 20.1
179833 2002 TB1iso 2299 76°1 3 0/27.9 18 258285 2001 UV41 229.9 63°53 2?1/28.3 18
122 11 22.10 | +14 34.1 1.676 2.470 16.4 19.6 122 11 14.79 | + 9 53.8 1.651 2.449 16.4 20.5
21 11 16.66 | +14 47.5 1.611 2.489 12 19.4 2 1 11 11.02 | +10 36.0 1.588 2.469 12.8 20.3
211 11 8.46 | +15 6.7 1.568 2.508 8. 19.2 211 11 4.68 | +11 30.0 1.547 2.490 8.5 20.1
221 10 58.24 | 415 25.7 1.551 2.527 4. 19.0 221 10 56.46 | +12 29.4 1.532 2.510 4.1 19.9
3 2 10 47.12 | 415 38.3 1.561 2.546 3 18.9 3 2 10 47.36 | +13 26.4 1.544 | 2.531 2.5 19.8
312 10 36.45 | 4+15 39.5 1.601 2.565 6 19.2 312 10 38.61 | +14 13.7 1.584 | 2.552 6.4 20.1
322 10 27.36 | +15 27.2 1.667 2.583 10 19.4 322 10 31.23 | +14 46.3 1.650 2.573 10.5 20.4
4 1 10 20.68 | +15 1.1 1.757 2.602 14 19.7 4 1 10 26.03 | +15 1.9 1.739 2.503 14.0 20.7
170270 2003 QG77 2 20.9 241°25 1?8/ 717 166984 2003 OXos5 229.9 130%4 0° 9/ 1.818

122 |1114.86| — 030.1| 2.072| 2.819| 15 21.6 122 |111621 ]+ 2 9.4 | 1.900| 2.661| 16.0| 21.2
2 1 (111098 — 0139 1.957| 2.801| 12 21.3 2 1 (111189 -+ 230.5| 1.819| 2.674| 12.7| 21.0
211 |11 477 |+ 020.3| 1.863| 2.783 9 21.1 211 |11 520|+ 3 7.9| 1.760| 2.687| 8.9 | 20.8
221 [1056.62 |+ 111.0| 1.794| 2.763 5. 20.8 221 |1056.72 |+ 3586 | 1.726| 2.699| 4.6| 205
3 2 (104728 + 214.4| 1.754| 2.743 1. 20.5 3 2 |1047.33 |+ 457.1| 1.720| 2.711 09| 203
312 [1037.74 | + 3242 | 1.744| 2.722 4. 20.7 312 |1038.09 |+ 556.7| 1.745| 2.722| 47| 20.6
322 |1029.03 |+ 433.4| 1.762| 2.700 8. 20.9 322 |1030.02|+ 650.9| 1.797| 2.732| 8.9| 20.9
4 1 |1022.08|+ 535.4| 1.806| 2.677| 12. 21.1 4 1 1102389 |+ 734.8| 1.874| 2.742| 125| 21.1

233922 2009 TT; 229.9 147°71 078/29.118 435873 2008 YXgo 2299 8°50 0°2/29.917
122 |1114.49|+ 7285| 2595 3.359| 12 21.6 122 | 111026 | + 5422 1.924| 2.708| 14.9| 215
2 1 |11 987 |+ 8 5.3| 2510| 3.371 9 21.5 21 |11 731 |+ 6 26| 1.838| 2.700| 11.8| 21.3
211 |11 3.48 |+ 851.7| 2.449| 3.383 6 21.3 211 |11 214 |+ 636.5| 1.774| 2.711 81| 21.1
221 [1055.78| + 943.8| 2.416| 3.394 3 21.1 221 |1055.27 |+ 7 20.3| 1.735| 2.713 3.9 208
3 2 |1047.41|+1037.0| 2.414| 3.404 1 20.9 3 2 |104750|+ 8 87| 1.724| 2.715| 05| 20.6
312 [1039.15| +1126.4| 2.443| 3.413 4. 21.2 312 |1039.81 |+ 855.3| 1.741| 2.717| 4.9| 209
322 [1031.72| +12 7.8| 2.502| 3.422 7. 21.4 322 [1033.14| -+ 934.8| 1.786| 2.721 90| 21.1
4 1 |1025.73|+1238.4| 2587 | 3.430| 10 21.6 4 1 1102825 +10 2.9| 1.854| 2.724| 126 21.4

154924 2004 SDgg 229.9 140°1
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617 229981 1999 VCig 229.9 49°86 1°3/ 2.218

122 111252 |+ 542.8| 2.140| 2914 14. 20.9 122 |1111.63|+ 137.0| 1.845| 2.616| 16.0| 20.8
21 |11 879 |-+ 6156 | 2.054| 2.920 | 11. 20.7 2 1 |11 839|+ 1488| 1.766 | 2.626 | 12.8| 20.6
211 |11 299 |+ 7 14| 1.990| 2.925| 7. 20.5 211 |11 287 |+ 217.2| 1.707| 2.636| 9.0| 20.4
221 |105562 |+ 756.1| 1.953| 2.930| 3. 20.2 221 |105562 |+ 2596 | 1.674| 2.647| 4.8| 20.1
3 2 |1047.42 |+ 854.4| 1.944| 2935| 0. 20.0 3 2 | 104747 |+ 351.1| 1.668| 2.658| 13| 19.9
312 [1039.31 |+ 950.2| 1.966| 2.940 | 4. 20.3 312 |1039.48 |+ 4451 | 1.690| 2.669| 4.6| 20.2
322 |1032.16|+1038.0| 2.015| 2.944| 8. 20.5 322 [103259 |+ 5354 | 1.739| 2.680| 87| 20.4
4 1 |1026.66|+1114.0| 2.090| 2.948| 11 20.8 4 1 1102757 |+ 616.71 1.813| 2691 | 12.4| 20.7

269761 1999 SN 229.9 109%5 1°¢ 322392 2011 QUso 220.9 295°02 2°9/ 4.2 17
122 |1114.38|+ 840.8| 2.129| 2.908| 13 21.2 122 |11 9.15| — 4 7.6| 2.356| 3.088| 14.0| 20.6
21 |111019|-+ 9 6.1| 2.048| 2.919| 10 21.0 2 1 |11 6.06| — 4 3.4| 2254| 3.085| 11.5| 20.4
211 |11 390 |-+ 941.4| 1991 | 2929 | 7 20.8 211 |11 1.12| — 3422| 2.174| 3.081| 86| 20.2
221 [1056.03|+1022.4| 1.960| 2.939| 3 20.5 221 |105475|— 3 5.1| 2119| 3.077| 55| 20.0
3 2 |1047.38|+11 40| 1.959| 2.948| 1 20.4 3 2 |104757|— 2146| 2.091| 3.073| 31| 198
312 |1038.88|+1140.8| 1.987| 2.958| 5 20.7 312 104038 | — 1157 | 2.093| 3.070| 42| 19.9
322 |1031.41|-+12 85| 2.043| 2.967| 8 20.9 322 [1033.96| — 013.8| 2.124| 3.066| 7.3| 20.1
41 |1025.66| +1224.4| 2124 2.976| 11 21.1 4 1 [1028.96| + 045.4| 2.180| 3.062| 10.4| 203

304404 2006 TMag 220.9 203°77 3°5/ 5.7 17 134691 1999 XRe; 229.9 194%3 0° 4/ 1.4 18
122 |11 929 | — 8345 3.032| 3.722| 12 21.9 122 | 111471 |+ 321.2| 2.117| 2.878| 145| 205
2 1 |11 572|— 8275| 2921 | 3.718| 10 21.7 2 1 [111063|+ 348.1| 2.019| 2.876| 11.6| 20.3
211 |11 065|— 8 48| 2831 | 3.713| 7 21.6 211 |11 436+ 430.0| 1.944| 2.873| 8.0/| 20.1
221 |1054.42| — 726.8| 2767 | 3.707| 5 21.4 221 |1056.36|+ 523.6| 1.895| 2.870| 4.0| 19.8
3 2 |104756|— 635.4| 2731| 3.701| 3 21.3 3 2 |104738|+ 624.1| 1.875| 2.866| 05| 19.6
312 [1040.68| — 534.0| 2.726| 3.695| 4 21.3 312 103841 |+ 7249| 1.885| 2.861| 4.6| 19.9
322 |103439|— 427.1| 2751 | 3.688| 6 21.4 322 (103038 |+ 8202 | 1.924| 2.856| 8.6| 20.1
41 1102920 | — 319.8| 2.804| 3681| 8 21.6 4 1 11024071+ 9 51| 1.988| 2850 12.2| 20.3
3453 Dostoevsky 229.9 268704 2°1/ 2.518 59945 1999 RHoqo 229.9 26829 3¢ 2/ 4.418
122 111489 |+ 1 88| 1.667| 2.436| 17 16.2 122 |1111.37| — 355.6| 2576| 3.298| 13.2| 19.2
2 1 |111148|+ 1 03| 1569 | 2.427| 14 15.9 2 1 |11 765|— 4133| 2467 | 3290| 10.9| 19.0
211 |11 534 |-+ 1 94| 1.491| 2.418| 10 15.6 211 |11 214 | — 417.1| 2.381| 3.282| 82| 188
221 |1056.97 | + 1347| 1.437| 2.408| 5 15.4 221 |105523|— 4 72| 2.320| 3274| 54| 186
3 2 |1047.26 |+ 212.6| 1.410| 2.399| 2 15.1 3 2 |104752| — 3452| 2287 | 3265| 3.3| 185
312 |1037.47|+ 256.8| 1.410| 2.389| 5 15.3 312 |1039.76 | — 314.3| 2.284| 3257 | 42| 185
322 102883 |+ 3404 | 1.437| 2.380| 10 15.5 322 [103270| — 2386| 2.310| 3249| 7.0| 187
41 102237 |+ 417.3| 1.4838| 2.370| 14 15.7 41 1102698| — 2 26| 2362| 32401 99| 18.9

135642 2002 JD1g2 220.9 287%01 0°1/ 1.0 17 384223 2009 DG17 229.9 255%48 1° 4/ 2317
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122 | 111263 |+ 436.8| 1591 | 2380 | 17 20.4 122 |1112.83 |+ 221.5| 2.419| 3.171| 13.2 20.6
21 11 991 |+ 4575 | 1.490| 2364 | 13. 20.1 21 11 8.86| + 216.0| 2.317| 3.167| 10.6 20.4
211 |11 440 |+ 536.5| 1.410| 2.348 9 19.8 211 11 298| + 222.0| 2.239| 3.162 7.5 20.2
221 (105657 |+ 6304 | 1.354| 2331 4 19.5 221 1055.64 | + 2 38.0| 2.187| 3.158 4.1 20.0
3 2 (104731 |+ 733.1| 1.324| 2315 0 19.1 3 2 |1047.48 |+ 3 11| 2164 | 3.153 1.4 19.8
312 (103788 |+ 836.0| 1.321| 2.298 5 19.5 312 |1039.32| + 3275| 2171 | 3.148 3.9 19.9
322 (102960 | 4+ 931.1| 1.344| 2.282| 11 19.7 322 |1031.95| + 353.2| 2.206| 3.144 7.4 20.1
4 1 10 23.54 | +10 12.1 | 1.390 | 2.266 | 15. 19.9 4 1 1026.06 | + 4 14.4| 2.268| 3.139| 10.5 20.3



EPHEMERIDES

2 29.9 3 1.0
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
290369 2005 SKo>72 229.9221°15 279/ 3.9 17 503747 2016hLV43 2299 154736 0°7/28.9 17
h m o ’ o m m o ’ o m
122 [1112.36| — 3545| 2.213| 2.944| 14.8]| 22.0 122 |11 9.33| + 433.8| 2.793| 3553| 11.4| 21.6
2 1 |11 877 |— 343.7| 2.106| 2.936| 12.2| 21.8 2 1 |11 584 |+ 550.1| 2.699| 3550 | 8.9| 21.4
211 |11 3.09|— 314.4| 2.020| 2.928 9.1| 21.6 211 |11 077 |+ 719.4| 2631 | 3565| 6.0 21.2
221 |1055.76 | — 227.4| 1.959| 2.919 57| 21.3 221 | 105452 |+ 857.1| 2593 | 3.570 28| 21.0
3 2 |1047.46|— 126.0| 1.926| 2.909 3.0 21.1 3 2 |1047.63| +1037.7| 2.585| 3.575 1.0| 20.9
312 |[1039.09| — 015.6| 1.923| 2.899 44| 21.2 312 |1040.78 | +12146| 2.610| 3.580| 4.1| 21.1
322 |1031.53 |+ 057.2| 1.948| 2.889 79| 21.4 322 | 103459 | +13425| 2.666| 3.584| 7.2| 21.3
4 1 |102558 |+ 2 59| 2.000| 2.878| 11.4| 21.6 4 1 |1029.62| +1457.1| 2.749| 3588| 9.9| 215
317620 2003 BL3; 2299 311%9 0°6/29.5 17 208769 2004 NEg 229.9 242°35 (0°2/ 1.1 17
122 |11 9.15|+ 517.8| 1591 | 2.390| 17.0| 19.8 122 |111557| + 340.3| 1.838] 2.609| 16.1| 22.1
2 1 |11 718 |+ 5528 | 1.480| 2.369| 13.5| 195 2 1 |1111.87 |+ 411.1| 1.730| 2592 | 12.9| 21.8
211 |11 256 |+ 647.0| 1.407| 2.348 93| 19.2 211 |11 558| -+ 459.9| 1.643| 2575| 9.0| 215
221 |1055.70 | + 756.5| 1.349| 2.328 45| 18.9 221 |1057.12|+ 6 3.4| 1581 | 2557 | 45| 212
3 2 |1047.45|+ 914.3| 1.317| 2.308 1.0| 186 3 2 |1047.32|+ 7158| 1.547| 2538| 05| 20.9
312 |1039.02|+1030.9| 1.312| 2.288 6.2| 18.9 312 |1037.32 |+ 829.1| 1.543| 2519 | 5.4 | 21.2
322 |1031.65|+1137.4| 1.333| 2.269| 11.2| 19.1 322 |1028.30 |+ 9354 | 1.566| 2.498| 10.2| 21.4
4 1 |1026.43|+1227.0| 1.376| 2.251| 15.8| 19.3 4 1 |1021.28|+10285| 1.613| 2.477| 14.4| 21.6
340706 2006 SUs3g 229.9 178722 172/28.8 17 492649 2014 OY372 229.9 227960 0°5/29.5 18
122 |1113.61]+1015.0| 2.518| 3.294| 12.1| 20.7 122 |1113.76 | + 449.8| 1.732| 2514| 165| 21.6
2 1 |11 9.33|+1031.7| 2.426| 3.294| 9.4| 205 2 1 |1110.48 |+ 533.1| 1.636| 2507 | 13.1| 21.3
211 |11 3.21|+1055.7| 2.358| 3.295 6.4| 20.3 211 |11 460 |+ 634.7| 1.562| 2.499| 9.0| 21.1
221 |1055.71 | +1123.4| 2.317| 3.295 3.0 20.1 221 |1056.61 |+ 750.3| 1.513| 2.491 43| 208
3 2 |1047.47|+1150.7| 2.306 | 3.295 1.4| 200 3 2 |1047.38|+ 9125| 1.492| 2.483| 09| 205
312 |1039.32 | +1213.5| 2.326| 3.295 45| 20.2 312 |1038.11 | +1032.2| 1.500| 2.474| 5.8 | 208
322 |1031.98 | +1228.6| 2.374| 3.295 78| 20.4 322 |1029.94 | +1141.3| 1.534| 2.465| 105| 21.1
4 1 |1026.11 | +1233.9| 2.448| 3.204| 10.7| 20.6 4 1 |1023.85|+1234.1| 1.592| 2.455| 146| 21.3
468875 2013 RS3; 2299 10136 6°1/ 7.7 18 193911 2001 QWas» 3 1.0 24052 1°6/28.7 18
122 |1114.93| —1327.7| 2.439| 3.101| 152]| 21.2 122 [1113.82] + 6415 1.632| 2.425| 16.9| 20.8
2 1 111038 | —14 21| 2357 | 3.124| 13.1| 21.1 2 1 |1110.75|+ 737.3| 1.537| 2.414| 13.4| 205
211 |11 3.92|—1416.9| 2294 | 3.146| 10.6 | 21.0 211 |11 4.93 |-+ 8521 | 1.463| 2.404| 9.1| 202
221 |1056.04 | —1411.0| 2.255| 3.167 82| 208 221 |1056.83 | +1020.2| 1.414| 2.393| 43| 19.9
3 2 |1047.44| —1344.9| 2.243| 3.188 6.4| 20.8 3 2 |1047.36| +1152.9| 1.392| 2.381 20| 19.7
312 |1038.97 | —13 2.0| 2.260| 3.209 6.2| 208 312 |1037.80 | +1319.7| 1.399| 2369 | 6.7| 20.0
322 |1031.42|—12 7.3| 2.304| 3.229 7.8| 20.9 322 |1029.41 | +1431.9| 1.431| 2357 | 11.5| 20.2
4 1 |1025.41|—11 7.1| 2.375| 3.249| 10.0| 21.1 4 1 |1023.23|+1523.7| 1.487| 2.344| 158| 20.5
299301 2005 QX37 229.9 249%16 2°9/27.0 18 291049 2005 YCsq 3 1.0271°73 1°8/ 2.6 17
122 |111853|+17349| 2.825| 3.600| 10.9| 20.1 122 [111253] + 053.3| 2.013] 2.773| 152 21.1
2 1 |1113.07|+1750.8| 2.717| 3584| 8.6| 19.9 2 1 |11 9.12| -+ 054.8| 1.910| 2.763| 12.3| 20.9
211 |11 572 |+18 8.6 | 2.634| 3.568 6.0| 19.7 211 |11 3.46|-+ 111.9| 1.829| 2.752| 8.9 | 20.6
221 |1056.93 | +1824.4| 2580 | 3.552 35| 195 221 |1055.99 |+ 143.1| 1.772| 2.742| 5.0| 20.4
3 2 |1047.34| +1834.0| 2.558| 3.535 32| 195 3 2 |1047.46 |+ 225.0| 1.743| 2.732 1.8| 20.1
312 |1037.75| +1834.1| 2566 | 3.517 55| 19.6 312 |1038.88 |+ 311.9| 1.743| 2.722| 45| 203
322 |1028.93|+1822.8| 2.604| 3.499 83| 198 322 |1031.21 |+ 3581 1.771| 2.712| 8.6 | 205
4 1 |1021.56|+1759.4| 2.668| 3.481| 10.9| 19.9 4 1 |1025.28 |+ 4382| 1.824| 2.701| 12.4| 20.7
423741 2006 BH23s 229.9 74°35 172/28.917 238781 2005 JD147 3 1.0 320779 4°9/24.3 17
122 [111324]+ 8282 1.937| 2.724| 14.8]| 21.9 122 |11 9.01| +17 9.4 2.038| 2.850| 13.3| 20.3
2 1 |11 960 |+ 856.3| 1.854| 2.728| 11.6| 21.7 2 1 |11 6.39|+1841.1| 1.954| 2.843| 10.3| 20.1
211 |11 3.69 |+ 936.0| 1.793| 2.732 78| 215 211 |11 159|-+2020.7| 1.895| 2.837| 7.3| 19.9
221 |1056.02 | +1022.6| 1.758| 2.736 37| 213 221 |1055.06 | +22 0.3| 1.863| 2.830| 5.1| 19.7
3 2 |1047.44|+1110.4| 1.751| 2.741 15| 21.1 3 2 |1047.57|+2330.7| 1.859| 2.824| 5.7 | 19.8
312 |1038.98 | +1152.9| 1.773| 2.745 54| 21.4 312 |1040.10 | +2444.0| 1.884| 2.818| 8.4 | 19.9
322 |1031.59 | +1225.3| 1.822| 2.749 94| 21.6 322 |1033.59 | +2535.3| 1.934| 2.813| 11.5| 20.1
4 1 |1026.06|+12444| 1.896| 2.753| 12.9| 21.8 4 1 |102881|+26 28| 2.006| 2.807 | 14.4| 20.3
67734 2000 UEo 229.9 254788 3°6/26.9 18 385052 2012 UM3s 3 1.0102°93 3°2/ 4.8 17
122 |111353]|+12 41| 1587| 2.396| 16.5| 18.8 122 |11 9.78| — 543.4| 2515| 3.233| 13.6| 21.1
2 1 |111051|+13 8.6| 1.505| 2.393| 12.9| 185 2 1 |11 6.35|— 540.0| 2.422| 3.241| 11.2| 21.0
211 |11 4.69|+1426.7| 1.444| 2.389 8.8| 183 211 |11 1.20|— 520.0| 2.351| 3.250| 8.5| 20.8
221 |1056.65| +1550.5| 1.408| 2.386 47| 18.0 221 |1054.75| — 4443 | 2.306| 3.258| 5.6| 20.6
3 2 |1047.36 | +17 10.0 | 1.400| 2.382 42| 18.0 3 2 |1047.62| — 3554 | 2.288| 3.266 34| 205
312 |1038.13| +18 15.7 | 1.418| 2.378 8.0| 18.2 312 | 104056 | — 257.8| 2.300| 3.274| 4.1| 20.6
322 |[1030.20 | +19 1.0| 1.462| 2.375| 12.3| 18.4 322 |1034.26| — 156.7| 2.341| 3.282| 6.8| 207
4 1 |102455|+19229| 1.528| 2371 16.2| 18.7 4 1 |1029.32| — 057.4| 2.400| 3290| 9.6| 20.9
287707 2003 QTso 229.9 215%87 2°2/28.117 174299 2002 TQ19 3 1.0331°771 2°2/28.418
122 |1120.05]|+1211.8| 2.218| 2.992| 135]| 21.6 122 |1113.47| +1012.1| 1.540| 2.346| 17.1| 20.2
2 1 |1114.80|+1239.9| 2.114| 2.982| 10.7| 21.4 2 1 |111053 | +1043.3| 1.455| 2.341| 13.4| 19.9
211 |11 7.22|+1315.8| 2.035| 2.972 73| 21.1 211 |11 476 | +1127.7| 1.392| 2.336| 9.1| 19.7
221 |1057.77 | +1354.8| 1.983| 2.960 3.7 20.9 221 |1056.72 | +1219.5| 1.352| 2.331 44| 194
3 2 |1047.26 | +1431.4| 1.962| 2.947 25| 20.8 3 2 |1047.41|-+1310.9| 1.339| 2.327 26| 19.2
312 |1036.71 | +1459.9| 1.971| 2934 | 58| 21.0 312 |1038.16 | +1353.5| 1.353| 2.323| 6.9| 195
322 |1027.12| +1516.6 | 2.008 | 2.919 96| 21.2 322 |1030.23 | +1421.5| 1.392| 2.320| 11.6| 19.8
4 1 |1019.36 | +1519.4| 2.071| 2.904| 12.9| 21.4 4 1 |1024.63|+1431.4| 1.453| 2316 | 15.8| 20.0
236839 2007 RNo; 229.9 341795 072/ 1.2 17 434810 2006 RXgs 3 1.0210°33 175/ 2.8 17
122 |[111040|+ 5 0.1 1.871| 2.655| 153]| 21.0 122 |11 977 — 030.1| 2.747| 3.486| 12.1| 22.0
2 1 |11 756 |+ 5147 1.779| 2.649| 12.2| 20.8 2 1 |11 626|— 0 9.3| 2.642| 3.481 97| 21.9
211 |11 242 |+ 543.6| 1.708| 2.644| 8.4| 206 211 |11 1.12|+ 0249| 2559 | 3.476| 7.0| 21.7
221 |1055.47 |+ 623.6| 1.662| 2.639 42| 203 221 |1054.73 |+ 110.8| 2.503| 3.471 40| 215
3 2 |104751 |+ 7 9.6| 1.644| 2.635 0.4| 20.0 3 2 |1047.64|+ 2 52| 2.477| 3.465 15| 21.3
312 |1039.58 |+ 755.4| 1.654| 2.631 49| 203 312 | 104055 |+ 3 3.6 | 2.482| 3.459 35| 21.4
322 |1032.66 |+ 835.0| 1.690| 2.628 92| 20.6 322 |1034.10|+ 4 1.1| 2516| 3.453| 6.6| 21.6
4 1 |102758|+ 9 40| 1.751| 2.625| 13.0| 20.8 4 1 |1028.89|+ 4535| 2577 | 3.446| 95| 218




