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EPHEMERIDES

3 4.0 3 4.0
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
456681 2007 RO134 3 4.0146°82 173/ 2.718 456692 2007 RJ206 3 40 93728 171/ 3.118
h m o ’ o m m o ’ o m
2 1 [1125.06] + 721.8| 2.012| 2.854| 12.2| 224 2 1 (112491 + 6224 1.577| 2.429| 145]| 222
211 |111884 |+ 815.6| 1.947| 2.866 87| 222 211 |[1119.04 |+ 713.0| 1.524| 2.447| 10.3| 22.0
221 |1110.75|+ 918.2| 1.909 | 2.878 48| 22.0 221 |1110.95|+ 8149 | 1.495| 2.465| 5.7| 21.8
3 2 |11 1.54|+1023.3| 1.899 | 2.888 1.4| 218 3 2 |11 158|-+ 920.8| 1.493| 2.483 13| 215
312 [1052.18| +1124.2| 1.919| 2.898 42| 22.0 312 |1052.14| +1022.3| 1.519| 2500 | 4.6| 21.8
322 |1043.65|+1215.0| 1.969 | 2.907 8.0| 223 322 |1043.78| +11125| 1.572| 2.517| 9.1| 22.1
4 1 |1036.73|+1251.9| 2.045| 2.915| 115| 225 4 1 |1037.43|+11469| 1.640| 2533 | 13.1| 22.4
411 |1031.98| +1313.2| 2.142| 2.922| 14.4| 227 411 |1033.63|+12 37| 1.748| 2550 | 16.4| 22.6
156106 2001 SA244 3 4.0 240°77 372/ 1.318 437602 2014 BKg 3 4.0 65°59 3°1/ 6.9 17
2 1 |1126.07|+1152.6| 1.723| 2580 | 13.3| 207 2 1 |1123.64|— 3238]| 2.208]| 3.012| 12.7| 20.4
211 |1120.14| +1253.6| 1.639| 2.565 95| 20.4 211 |1117.70| — 3453 | 2.137| 3.025| 9.7| 20.2
221 |1111.77| +14 23| 1579 | 2.549 55| 20.2 221 |1110.08| — 353.2| 2.091| 3.038| 6.5| 20.0
3 2 |11 1.75|+1510.8| 1.548| 2.533 32| 20.0 3 2 |11 1.44|— 3487| 2.073| 3.051 3.6 19.9
312 |1051.23 | +16 10.3| 1.545| 2516 6.2| 20.1 312 |1052.66 | — 334.7| 2.085| 3.065 3.7| 19.9
322 |1041.46|+1653.9| 1.569| 2.498| 10.5| 20.3 322 | 104459 | — 3152 | 2.125| 3.078| 6.5| 20.1
4 1 |1033.56|-+1717.4| 1.618| 2.479| 145| 20.5 4 1 |1037.95| — 2545| 2192 | 3.092| 9.6| 20.3
411 |1028.29 | +1720.1| 1.686| 2.460| 18.0| 20.7 411 |1033.27| — 236.8| 2.283| 3.105| 12.4| 20.5
190151 2005 SRos7 3 4.0 183°10 0°8/ 4.7 18 415325 2013 HOx; 3 4.0222%4 1°2/ 2.9 17
2 1 [112586]|+ 140.8| 1.774| 2.605| 14.1] 21.0 2 1 112381+ 7 25| 1.963| 2.808| 12.4| 21.7
211 [1119.74|+ 2144 | 1.697| 2.607 | 10.4| 20.8 211 |1118.18 |+ 751.0| 1.878| 2.799| 8.9 | 215
221 |1111.42|+ 3 3.4 1.643| 2.607 6.1| 205 221 |111053 |+ 849.9| 1.819| 2780 | 4.9 | 21.2
3 2 |11 167 |+ 4 29| 1.617| 2.607 15| 202 3 2 |11 154|-+ 953.4| 1.789| 2.778 1.3] 21.0
312 |1051.61 |+ 5 6.2| 1.620| 2.605 3.6 204 312 |1052.20 | +1054.4| 1.788| 2.767| 42| 21.2
322 |104236|+ 6 5.8| 1.652| 2.603 82| 206 322 | 104351 | +11466| 1.815| 2.756| 8.4 | 21.4
4 1 |1034.92 |+ 655.7| 1.710| 2.600| 12.3| 20.9 4 1 |1036.40 | +1225.2| 1.868| 2.744| 12.2| 21.6
411 |1029.92 |+ 731.7| 1.789| 2597 | 158| 21.1 411 |1031.51|+1247.8| 1.943| 2.731| 155| 21.8
116692 2004 CZgq 3 4.0 113%1 371/29.218 134148 2005 ACsg 3 4.0254%56 0°0/ 3.9 18
2 1 |1119.07|+1313.0| 2.250| 3.109| 10.5| 19.4 2 1 112117+ 416.7] 2.032| 2.873| 12.2| 204
211 |1114.48|+1428.9| 2.185| 3.113 74| 192 211 |1116.13 |+ 4446| 1.956| 2.872| 8.9| 20.1
221 |11 8.29 | +1548.8| 2.148| 3.116 44| 19.0 221 |11 929 |-+ 523.2| 1.904| 2.871 50| 19.9
3 2 |11 1.12|+17 6.0| 2.139| 3.120 32| 18.9 3 2 |11 1.32|+ 6 84| 1.880| 2.871 09| 19.6
312 |1053.79 | +1813.8| 2.161| 3.124| 5.4| 19.1 312 |1053.12 |+ 6545| 1.886| 2.870 33| 1938
322 |1047.09|+19 7.2| 2.210| 3.127 85| 19.3 322 | 104559 |+ 736.1| 1.919| 2.869| 7.3| 20.0
4 1 |1041.72|+1943.1| 2.284| 3.130| 11.4| 19.5 4 1 |103954 |+ 8 87| 1.979| 2.869| 11.0| 20.3
411 |1038.18|+20 1.0| 2.380| 3.134| 13.9| 19.7 411 |103551 |+ 829.4| 2.061| 2.868| 14.0| 20.5
21710 Nijhawan 3 4.0 10359 078/ 3.218 347738 2002 AT 44 3 4.0189738 5°5/10.4 18
2 1 |1121.79|+ 633.1| 1.970| 2.817| 12.3| 19.2 2 1 |1120.60| —1357.6| 2.692| 3.433| 12.2] 20.9
211 |111655|+ 7125| 1.903| 2.824| 8.8| 189 211 |1115.44| —14205| 2.600| 3.433| 10.2| 20.7
221 |11 950+ 8 1.2| 1.861| 2.831 48| 187 221 |11 8.81|—1426.0| 2.532| 3.432| 8.0| 20.6
3 2 |11 1.33|+ 853.9| 1.847| 2.837 1.0| 185 3 2 |11 1.24| —1413.7| 2.490| 3.431 6.1| 20.4
312 |1053.00 | + 944.2| 1.862| 2.844 3.8| 18.7 312 |1053.41 | —1345.3| 2.476| 3.430| 5.5| 20.4
322 |1045.43|+1026.7| 1.906 | 2.850 7.8| 18.9 322 |1046.05| —13 4.4 | 2.491| 3.428| 6.6| 205
4 1 |1039.42|-+1057.2| 1.975| 2.857 | 11.3| 19.2 4 1 |1039.81| —1215.7| 2533 | 3.427| 87| 20.6
411 |1035.50 | +1113.8| 2.066| 2.863| 14.3| 19.4 411 |1035.19| —1124.7| 2.600| 3.425| 10.9| 20.7
427608 2003 SCoss 3 4.0 200%0 3°7/ 8.917 246933 1999 LNs 3 4.0316°14 13%6/16.5 17
2 1 [1119.21] —10355| 2.581| 3.348| 12.1] 21.9 2 1 |111855|+3033.1| 1.195| 2.080| 15.8| 19.4
211 |111447|— 959.8| 2.485| 3.344| 96| 217 211 |111597| +34 54| 1.137| 2.051| 14.0| 19.2
221 |11 827|— 9 46| 2.413| 3.340 69| 215 221 |1110.02|+3730.8| 1.103| 2.024| 13.9| 19.1
3 2 |11 1.13|— 751.8| 2.369| 3.335 45| 21.4 3 2 |11 153|+4026.9| 1.093| 1.997 | 15.8| 19.2
312 |1053.76 | — 625.6 | 2.355| 3.330 39| 213 312 |1052.10 | +4235.1| 1.103| 1.970| 19.0| 19.3
322 |1046.87 | — 452.0| 2371 | 3.324| 5.9| 21.4 322 |1043.66 | +4347.2| 1.132| 1.945| 22.4| 19.4
4 1 |1041.10| — 317.6| 2.416| 3.318 87| 21.6 4 1 |1037.97|+44 37| 1.173| 1.920| 256| 19.5
411 |1036.96| — 148.8| 2.486| 3.311| 11.4| 21.8 411 |1036.12| +4332.1| 1.225| 1.896 | 28.3| 19.7
160443 2005 TP3g 3 40 72°%1 0%°4/ 3.718 89167 2001 UFso 3 4.0 96°89 6°1/25.618
2 1 [112220]| + 4549 1.705| 2.554| 13.8] 21.1 2 1 |1121.65]| +2455.2| 2.342| 3.200| 10.1| 19.2
211 |1117.05|+ 534.7| 1.642| 2563 9.9| 20.9 211 |1116.29 | +2611.0| 2.296| 3.210| 7.9| 19.1
221 |11 9.84 |+ 626.7| 1.604| 2573 55| 20.6 221 |11 9.28| +2720.8| 2.276| 3.219| 6.3| 19.0
3 2 |11 1.40 |+ 724.9| 1.592| 2583 09| 20.3 3 2 |11 1.31|-+28175| 2.285| 3.229| 6.4| 19.0
312 |1052.80 |+ 822.0| 1.609| 2.593 3.9| 20.6 312 |1053.25| +2855.8| 2.321| 3.238| 8.0| 19.1
322 |1045.09 |+ 911.4| 1.653| 2.603 84| 208 322 |1045.95|+2913.2| 2.383| 3.247| 10.2| 19.3
4 1 [1039.16 |+ 948.1| 1.723| 2.613| 12.3| 21.1 4 1 |1040.12|+29 95| 2.468| 3.256| 12.5| 19.5
411 |103558|+10 9.4| 1.813| 2.623| 156| 21.3 411 |1036.22| +2846.7| 2573 | 3.265| 14.4| 19.6
508601 2017 RQs 3 4.0 1747%67 072/ 3.8 17 106476 2000 WU1s 3 4.0211°30 178/ 2.4 18
2 1 [112057]|+ 4 6.8| 2.203| 3.128| 11.2] 22.0 2 1 |1124.92|+ 849.0| 1.902| 2.750| 12.6| 205
211 |111552 |+ 453.7| 2.216| 3.130 81| 21.8 211 |1119.02|+ 939.6| 1.822| 2.744| 9.0| 203
221 |11 8.87|+ 551.2| 2.165| 3.132 45| 21.6 221 |1111.01|-+1039.1| 1.767| 2.737| 5.0| 20.0
3 2 |11 1.24|+ 6546 2.142| 3.133 07| 213 3 2 |11 1.63|+1141.1| 1.741| 2.729 1.8| 19.8
312 |1053.40 |+ 758.1| 2.151| 3.134 32| 215 312 |1051.92 | +1238.3| 1.744| 2.721 47| 20.0
322 |1046.16 | + 856.3| 2.188| 3.134| 6.8| 21.7 322 |1042.93 | +1324.4| 1.775| 2.712| 8.9 | 202
4 1 |104022 |+ 944.6| 2.252| 3.134| 10.1| 21.9 4 1 |1035.61|+13553| 1.832| 2.703| 12.7| 20.4
411 |1036.09|+1020.0| 2.340| 3.134| 13.0| 22.1 411 |1030.61|+14 93| 1.911| 2.692| 159| 20.6
370961 2005 SAgs 3 4.0 216737 178/ 2.217 415921 2001 UK 160 3 4.0131°83 5°7/26.7 18
2 1 |1124.15|+ 957.5| 2.295| 3.139| 10.9| 2238 2 1 |1126.78| +2353.5| 2.353| 3.203| 10.4| 22.0
211 |1118.16|+1038.4| 2.210| 3.131 78| 22.6 211 |1119.86| +25 0.7| 2.308| 3.220| 7.9| 21.9
221 |1110.41|+11254| 2.152| 3.121 43| 223 221 [1111.23|+26 20| 2.291| 3.237| 6.1| 21.8
3 2 |11 1.51|+1213.3| 2.123| 3.111 1.8 221 3 2 |11 1.64|+2650.4| 2.303| 3.253| 5.9| 21.8
312 [1052.32| +1256.6 | 2.124 | 3.100 42| 223 312 |1052.03| +2720.9| 2.344| 3.268| 7.5| 22.0
322 |1043.71 | +1330.6 | 2.155| 3.088 78| 2255 322 |1043.30 | +2731.3| 2.412| 3.283| 99| 221
4 1 |1036.50 | +1352.1| 2.212| 3.076 | 11.1| 22.7 4 1 |1036.18 | +2721.9| 2505 | 3.297 | 12.2| 22.3
411 |1031.23|+1359.7| 2.292| 3.063| 13.9| 2238 411 |1031.12| +2654.8| 2.617| 3.310| 14.1| 225




EPHEMERIDES

3 4.0 3 4.0
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
217555 2oo7th28 3 4.0219°73 175/ 2.4 17 455234 2001hSX133 3 4.0 158727 075/ 4.518
m o ’ o m m o ’ o m
2 1 [112191]+ 8525 2.312| 3.158| 10.7| 20.9 2 1 |1126.08|+ 2135]| 1.953| 2.781| 13.2] 229
211 |111654 |+ 9359 2.230| 3.151 77| 207 211 |1119.68|+ 2496 | 1.881| 2.790| 9.6 | 227
221 |11 9.49 | +41026.3| 2.173| 3.143 42| 205 221 |1111.30 |+ 339.0| 1.834| 2.798| 5.6 | 225
3 2 |11 1.37|+1118.6| 2.146 | 3.135 15| 20.2 3 2 |11 1.72|+ 437.0| 1.816| 2.806 12| 222
312 [1052.99 | +12 7.3| 2.149| 3.126 40| 20.4 312 [1051.93| + 537.1| 1.828| 2.812 34| 224
322 |1045.18| +1247.6| 2.181| 3.117 75| 20.6 322 |1042.94 |+ 6329| 1.869| 2.818| 7.6| 227
4 1 |1038.70 | +1315.8| 2.239| 3.108| 10.7| 20.8 4 1 |1035.63 |+ 7192 1.936| 2.823| 11.3| 22.9
411 |1034.07|+1330.4| 2.320| 3.098| 13.5| 21.0 411 |103056 |+ 752.6| 2.027| 2.826| 145| 23.1
453080 2007 VAs; 3 4.0 359711 3°0/ 5918 122280 2000 PQg 3 4.0263%3 0°8/ 4.7 18
2 1 |1121.23| — 031.9| 1.180| 2.034| 18.2| 20.3 2 1 |112322|+ 1136]| 1.668| 2.505| 146| 20.4
211 |1117.19| — 045.3| 1.112| 2.031| 13.8| 20.1 211 |[111821 |+ 152.6| 1.572| 2.485| 10.9| 20.1
221 |1110.30|— 037.6| 1.065| 2.029 87| 198 221 |1110.79 |+ 250.1| 1.500| 2.465| 6.4| 19.8
3 2 |11 154|— 011.6| 1.041| 2.028 3.8| 19.5 3 2 |11 167|+ 4 1.7| 1.454| 2.443 16| 195
312 105235 |+ 026.2| 1.041| 2.028 47| 195 312 |1051.95|+ 519.7| 1.436| 2.422 3.9| 19.6
322 |104426|+ 1 7.5| 1.065| 2.029 99| 198 322 |1042.84 |+ 6354 | 1.446| 2.400| 8.9 | 19.8
4 1 |103855 |-+ 143.8| 1.111| 2.032| 149| 20.1 4 1 |1035.48 |+ 740.8| 1.481| 2377 | 135| 20.0
411 |1036.00+ 2 85| 1.176| 2.035| 19.2| 20.4 411 |1030.71|+ 830.2| 1.537| 2354 | 17.5| 20.2
5612 Nevskij 3 40 56°97 573/28.918 159920 2004 XM 17> 3 4.0151%32 0°5/ 4.5 18
2 1 |112546]| +17 50| 1.470| 2.341| 14.3] 16.7 2 1 |1121.80|+ 246.3| 2.183| 3.014| 11.8] 20.8
211 |1119.67 | +18 6.3 | 1.420| 2.350| 10.3| 165 211 |1116.46 |+ 315.0| 2.108| 3.019| 8.6| 20.6
221 |1111.41|419 7.6| 1.394| 2.360 6.7| 16.3 221 |11 9.45|-+ 3549| 2.059| 3.024| 5.0| 20.4
3 2 |11 1.69|+1959.2| 1.393| 2.370 54| 16.2 3 2 |11 1.40| -+ 4422 2.038| 3.028 1.1 20.1
312 |1051.89 | +2032.9| 1.420| 2.380 80| 16.4 312 |1053.16 | + 531.4| 2.047| 3.032 3.0 203
322 |1043.29 | +2044.3| 1.471| 2.390| 11.8| 16.6 322 | 104558 |+ 617.4| 2.085| 3.036| 6.8| 205
4 1 |1036.92|+2032.7| 1.545| 2.401| 15.4| 16.9 4 1 |1039.39 |+ 655.7| 2.150| 3.039| 10.2| 20.7
411 |1033.36|+20 0.1| 1.637| 2.411| 184 17.1 411 1103512 |+ 723.1] 2.238| 3.042| 13.1| 20.9
48843 1998 BNy 3 4.0 102718 3°1/ 7.318 283457 2001 MQs 3 4.0194°71 1°3/ 5414 C
2 1 |1121.34| — 450.2| 2.329| 3.128| 12.3| 18.3 2 1 |112658|— 0 7.8| 2.440| 3.247| 115]| 243
211 |1116.03| — 4523 | 2.253| 3.137 95| 18.2 211 |1119.83 |+ 017.3| 2.348| 3.244| 8.6| 241
221 |11 9.14| — 439.6| 2.202| 3.147 6.4 | 18.0 221 |1111.34| -+ 055.0| 2.282| 3.239| 52| 239
3 2 |11 1.31|— 413.8| 2.179| 3.156 36| 17.8 3 2 |11 1.74|+ 142.1| 2.246| 3.233 1.8| 236
312 |1053.30| — 3385 2.185| 3.165 35| 17.8 312 |1051.83 |+ 234.2| 2242 | 3.226 29| 237
322 (104592 | — 2582 | 2.220| 3.174| 6.2| 18.0 322 |1042.49 |+ 326.1| 2.269| 3.218| 6.4| 23.9
4 1 |1039.84|— 217.7| 2.282| 3.183 92| 18.2 4 1 | 103447 |+ 413.0| 2.324| 3209| 9.8| 24.1
411 |103556| — 141.6| 2.369| 3.192| 11.9| 18.4 411 1102834 |+ 451.2| 2.404| 3.198| 12.7| 243
459985 2014 OJ37 3 4.0 14325 2°1/ 5.818 390246 2012 XEg, 3 4.0172°77 5°5/24.7 17
2 1 [1126.06] — 1 05| 1.836| 2.656| 14.2] 222 2 1 |1121.67|+27 7.4]| 3.014| 3.861 84| 218
211 |1119.75| — 051.6| 1.765| 2.666| 10.7| 22.0 211 |1116.09 | +2818.7| 2.960| 3.864| 6.7| 21.7
221 [1111.36|— 027.0| 1.717| 2.675 6.6| 21.8 221 |11 9.12| +2924.0| 2.935| 3.867| 5.6| 21.6
3 2 |11 1.70 |+ 010.0| 1.697 | 2.683 27| 216 3 2 |11 1.34|-+3017.7| 2.938| 3.869| 5.8| 21.6
312 |1051.82 |+ 054.3| 1.706 | 2.691 35| 21.6 312 |1053.43| +3055.6| 2.971| 3.871 71| 217
322 |1042.80 |+ 139.8| 1.744| 2.699 76| 21.9 322 |1046.08 | +31156| 3.030| 3.872| 8.9| 21.8
4 1 |103555|+ 2205| 1.808| 2.705| 11.4| 22.1 4 1 |1039.89 | +3117.2| 3.113| 3.873| 10.7| 22.0
411 103065+ 252.1| 1.894| 2.711| 14.7| 22.4 411 103531 | +31 2.0| 3.216| 3.873| 12.3| 22.1
490046 2008 TQe1 3 4.0 141715 1°7/ 2316 72332 2001 BCeo 3 4.0 48°12 0°5/ 4.518
2 1 |1122.99|+10 59| 2.243| 3.090| 11.0| 22.4 2 1 112231+ 211.7] 1.329| 2.183| 16.6| 18.9
211 |1117.24|+1040.8| 2.175| 3.097 78| 222 211 |1117.53 |+ 249.7| 1.275| 2.197| 12.1| 187
221 |11 9.83|+1120.9| 2.134| 3.103 43| 220 221 [1110.29 |+ 345.8| 1.243| 2.211 69| 18.4
3 2 |11 1.43| 412 1.2| 2.121| 3.109 1.7 21.8 3 2 |11 156| -+ 453.3| 1.235| 2.225 15| 18.1
312 |1052.89 | +1236.4| 2.139| 3.115 41| 22.0 312 (105270 |+ 6 26| 1.254| 2.240| 4.2| 183
322 |1045.05|+13 25| 2.185| 3.121 75| 222 322 |1044.99 |+ 7 48| 1.299| 2.256| 93| 187
4 1 |1038.63|-+1316.8| 2.258| 3.126 | 10.7| 22.4 4 1 |1039.47 |+ 753.0| 1.367| 2.271| 13.9| 19.0
411 |1034.14|+1318.2| 2.353| 3.131| 13.4| 226 411 |1036.73 |+ 8232| 1.455| 2287 | 17.6| 19.2
332695 2009 RM1 3 4.0 10380 3%°4/ 7.718 402856 2007 RMg3 3 4.0168%8 0°2/ 4.318
2 1 |1122.06|— 657.5| 2.087| 2.881| 13.7| 20.9 2 1 |112452 |+ 249.8| 1.994| 2.825| 12.8| 22.4
211 [1116.62| — 6359| 2.021| 2.901| 10.6| 20.7 211 |111857 |+ 331.8| 1.918| 2.830| 9.3| 222
221 |11 950 | — 555.4| 1.979| 2.921 72| 205 221 |1110.70 |+ 426.8| 1.869| 2.834| 53| 220
3 2 |11 1.38|— 458.6| 1.964| 2.940 42| 20.4 3 2 |11 1.64|-+ 529.8| 1.847| 2.838 1.0| 21.7
312 |1053.16 | — 350.8| 1.978| 2.958 3.8| 204 312 |1052.35 |+ 6342 | 1.856| 2.841 34| 218
322 |1045.70 | — 238.6 | 2.021| 2.977 6.6| 20.6 322 |1043.79 |+ 733.7| 1.894| 2.843| 75| 221
4 1 |1039.72|— 1286| 2.091| 2.994| 9.8]| 20.8 4 1 |1036.83|+ 8229 1.950| 2.844| 11.3| 22.3
411 |1035.73| — 0265 2.186| 3.012| 12.7| 21.0 411 |1032.03|+ 858.4| 2.046| 2.844| 14.4| 225
68852 2002 HO3 3 4.0 247701 4°0/28.5 17 83887 2001 UL12 3 4.0 92721 1°1/5.018
2 1 |1121.14|+1535.1| 2.131| 2.992| 10.9| 19.7 2 1 |112676 |+ 3 8.0| 2.365| 3.185| 11.4| 19.0
211 |1116.18| +1651.0| 2.055| 2.981 79| 195 211 |1119.80 |+ 252.0| 2.297| 3.201 8.4| 188
221 |11 9.38| +1810.2| 2.005| 2.971 50| 19.3 221 |1111.23 |+ 2442| 2.255| 3.216| 5.0| 18.6
3 2 |11 1.39|+1925.3| 1.984| 2.960 41| 19.2 3 2 |11 1.72| + 242.4| 2.243| 3.231 1.6 | 18.4
312 |1053.10 | +2029.0 | 1.992 | 2.948 6.4| 19.3 312 |1052.12 |+ 243.8| 2.262| 3.246 2.8| 185
322 |1045.44 | +2115.8| 2.028| 2.937 96| 19.5 322 |1043.25|+ 2454 | 2311 | 3.261 6.3| 188
4 1 |1039.21|-+2142.9| 2.088| 2.925| 12.7| 19.7 4 1 |1035.84 |+ 2444| 2.388| 3276| 9.4 | 19.0
411 |1035.03|+2150.0| 2.168| 2.913| 153| 19.8 411 |1030.34|+ 2386| 2480 3200| 12.1| 19.2
334030 2000 XAg7 3 40 32°58 275/ 4.618 264656 2001 XOg¢7 3 4.0 80729 7°6/25.818
2 1 |114536|+ 743.1| 1.078| 1.923| 20.3| 19.0 2 1 |1126.77| +25305]| 1.790| 2.651| 12.7| 20.4
211 |113450 |+ 539.8| 1.025| 1.941| 15.0| 18.7 211 |112020|+27 13| 1.763| 2.677| 9.8| 20.3
221 |1119.90 |+ 340.0| 0.995| 1.960 89| 185 221 |1111.53|+2822.3| 1.762| 2.704| 7.9| 202
3 2 |11 3.17 |+ 147.0| 0992 | 1.981 3.0 18.2 3 2 |11 1.75|+2924.2| 1.788| 2.731 79| 203
312 |104659 |+ 0 4.4| 1.018| 2.002 55| 18.4 312 |1052.08| +30 0.6| 1.840| 2.757| 9.8| 205
322 [103225|— 1259 1.071| 2.025| 11.3| 18.8 322 |1043.61|+30 9.7| 1.917| 2.782| 12.3| 20.7
4 1 |102160| — 244.6| 1.149| 2.049| 16.3| 19.1 4 1 |1037.20| +2953.3| 2.016| 2.807 | 14.7| 20.9
411 |101521|— 3551 | 1.246| 2.073| 20.3| 19.5 411 |1033.29| 429153 | 2.133| 2.832| 16.8| 21.1




EPHEMERIDES

3 4.0 3 4.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
430933 2005hUR53 3 4.0132°08 2°0/ 1.918 80291 1999hx355 3 4.1 164759 171/ 3.218
m o ’ o m m o ’ o m
2 1 [1123.82]+1023.0| 2.288| 3.133| 10.8| 22.1 2 1 [112629] + 616.2| 1.573| 2.422| 14.7| 205
211 |1117.77| +1114.1| 2.228| 3.149 77| 21.9 211 [112027 |+ 7 44| 1.505| 2.427| 10.6| 20.3
221 |1110.12|+1210.0| 2.195| 3.164| 4.3| 217 221 |1111.84|+ 8 52| 1.460| 2.430| 5.8| 20.0
3 2 |11 1.53|+13 54| 2192 | 3.179 20| 21.6 3 2 |11 1.88| -+ 911.4| 1.444| 2.434 13| 19.7
312 [1052.85| +1354.3| 2219 | 3.192 43| 217 312 |1051.65| +1014.5| 1.455| 2.436| 4.7| 20.0
322 [1044.91|+1432.6| 2.275| 3.206 76| 22.0 322 |1042.40| +11 6.9| 1.493| 2.438| 95| 202
4 1 |1038.41|-+1457.5| 2.358| 3.218| 10.6| 22.2 4 1 |1035.19| +1143.4| 1556 | 2.440| 13.8| 20.5
411 1103380 +15 8.1 | 2.463| 3.230| 13.1| 22.4 411 1103068 | +12 1.7| 1.640| 2.441| 17.3| 20.7
132142 2002 CUs7» 3 4.0 300777 7°4/26.8 18 100454 1996 SAg 3 4.1128%5 0°8/ 4.8 18
2 1 [1123.78] +2016.6 | 1.390| 2.267| 14.5]| 19.4 2 1 [112405]|+ 1 33| 1.782| 2.614| 14.1| 205
211 |1119.00| +2148.8| 1.321| 2.251| 11.0| 19.2 211 [111835|+ 1455| 1.716 | 2.626| 10.3| 20.3
221 |1111.37|+23215| 1.275| 2.235 8.0| 18.9 221 |1110.62 |+ 243.3| 1.675| 2.639| 6.0| 20.1
3 2 |11 1.79| +2442.0| 1.254| 2.219 78| 18.9 3 2 |11 1.66| -+ 351.5| 1.661| 2.650 15| 198
312 |1051.70 | +2538.6 | 1.259| 2.203| 10.6 | 19.0 312 | 105254 |+ 5 26| 1.676| 2.661 35| 20.0
322 (104261 |+26 45| 1.286| 2.188| 14.5| 19.2 322 |1044.28|+ 6 93| 1.719| 2.672| 7.8| 203
4 1 |1035.83|-+2558.1| 1.334| 2.173| 18.3| 19.4 4 1 |1037.79|+ 7 53| 1.780| 2.682| 11.7| 20.5
411 |1032.17|+2522.4| 1.398| 2.158| 21.7| 19.6 411 |1033.61|+ 7469| 1.880| 2.691| 150| 20.8
464962 2005 WC119 3 4.0 10730 7°2/11.516 337710 2001 UBxo 3 4.1147°36 9°6/20.8 17
2 1 |112167] —1621.3| 1.980| 2.726 | 15.9| 20.7 2 1 |1131.01| +4146.7| 2587 | 3.391| 11.0] 20.9
211 |1116.63| —1639.7| 1.902| 2.734| 13.4| 20.6 211 |1123.04|+42489| 2554 | 3.397| 10.0| 20.8
221 |11 9.67| —16325| 1.845| 2.742| 10.6| 20.4 221 |1113.09| +4333.4| 2545| 3.402| 9.6| 20.8
3 2 |11 1.47|—1559.0| 1.811| 2.750 82| 203 3 2 |11 2.07|-+4353.7| 2561 | 3.407| 10.0| 20.9
312 |1053.02|—15 22| 1.804| 2.757 72| 20.2 312 |1051.10 | +4346.5| 2.602| 3.412| 11.1| 20.9
322 |1045.27| —1347.9| 1.824| 2.765 8.4| 20.3 322 [1041.25| +4312.1| 2.666 | 3.417| 12.5| 21.0
4 1 |1039.11|—1224.3| 1.870| 2.772| 10.8| 20.5 4 1 |103333|+4213.6| 2.750| 3.421| 13.9| 21.2
411 103511 | —11 0.1] 1.939| 2.779| 13.5| 20.6 411 |1027.83| +4055.7| 2.851| 3.425| 151 | 21.3
186213 2001 WA43 3 40 95°48 572/28.418 81096 2000 EG106 3 4.1190%93 1°0/ 2.8 17
2 1 |112564|+1851.7| 1.802| 2.665| 12.5| 20.4 21 112171+ 6 26| 2.419| 3.256| 10.6]| 19.6
211 |1119.45|+1954.7| 1.754| 2.679 91| 20.2 211 |1116.35|+ 7105| 2.338| 3.254| 7.6| 19.4
221 |[1111.17|+2055.6 | 1.731| 2.693 6.1| 20.0 221 |11 941 |-+ 828.1| 2.283| 3.252| 4.2| 19.1
3 2 |11 1.71|+2146.2| 1.736| 2.706 53| 20.0 3 2 |11 1.46|-+ 950.0| 2.259| 3.249 11| 189
312 [1052.21 | +2219.7| 1.769 | 2.720 75| 20.2 312 |1053.28 | +11 9.8| 2.266| 3.245 36| 19.1
322 |1043.74| +2232.7| 1.827| 2.733| 10.7| 20.4 322 |1045.63| +1221.5| 2.303| 3.240| 7.1| 19.3
4 1 |1037.17|+2224.6| 1.910| 2.746| 13.7| 20.6 4 1 |1039.23|+1320.6| 2.368| 3.235| 10.3| 19.5
411 |1033.03|+2157.4| 2.012| 2.758| 16.3| 20.8 411 |1034.61| +14 45| 2.456| 3.229| 13.0| 19.7
192113 2006 CBs7 3 4.0 22780 072/ 4.317 452637 2005 TZ1s56 3 4.1259%40 2°5/ 5.9 17
2 1 [112079] + 316.3| 1.965| 2.805| 12.6| 20.6 2 1 |112441| — 143.7] 1.484| 2.316]| 16.4| 224
211 [111595|+ 3522| 1.880| 2.804| 9.2| 203 211 [1119.28| — 128.3| 1.395| 2.301| 12.5| 22.1
221 |11 9.26 |+ 4 40.7| 1.837| 2.803 52| 20.1 221 [111151|— 051.6| 1.328| 2.287| 7.9| 21.8
3 2 |11 1.41|+ 537.1| 1.812| 2.803 1.0| 19.8 3 2 |11 1.87|+ 0 3.6| 1.286| 2.272 33| 215
312 |1053.31 |+ 635.2| 1.817| 2.802 3.4| 20.0 312 |[1051.60 | + 110.4| 1.271| 2.257| 42| 215
322 |1045.90 |+ 728.7| 1.850| 2.801 75| 20.2 322 [1042.08| -+ 220.1| 1.282| 2.241 92| 217
4 1 |1039.99 |-+ 8125| 1.909| 2.800| 11.2| 20.4 4 1 |103458 |+ 323.7| 1.318| 2.225| 14.1| 21.9
411 |1036.15| + 843.2| 1.990| 2.799 | 14.4| 20.6 411 1102994 |+ 4141| 1.374| 2.209| 183 | 222
210075 2006 QU2 3 41 110%1 0°5/ 3.4 18 383773 2007 VT2os 3 4111014 4°8/26.6 18
2 1 [111884]|+ 426.9| 2.603| 3.438| 10.0| 20.6 2 1 |112056| +2016.1| 2.499| 3.357| 9.6| 21.2
211 |1114.08|+ 530.6| 2.540| 3.454| 7.2| 20.4 211 |1115.43| +2146.2| 2.453| 3.374| 7.1| 21.1
221 |11 8.02 |+ 643.1| 2.503| 3.471 39| 20.3 221 |11 8.82|+2313.9| 2.435| 3.3900| 5.1| 21.0
3 2 |11 1.18 |+ 759.8| 2.497| 3.487 0.7| 20.0 3 2 |11 1.35|+2432.3| 2.447| 3.406| 5.0| 21.0
312 |1054.25 |+ 914.9| 2521 | 3.503 3.0 20.2 312 |1053.78 | +2535.6 | 2.488| 3.421 67| 21.2
322 |1047.89 | +1023.3| 2576 | 3.518 6.2| 20.5 322 |1046.87 | +2620.2| 2.557| 3.436| 9.1| 21.3
4 1 |1042.66|-+1121.0| 2.658| 3.533 90| 207 4 1 |1041.27 | +2645.0| 2.650| 3.451| 11.3| 21.5
411 |1038.98|+12 57| 2.764| 3.548| 11.4| 20.9 411 |1037.41|+26509| 2.763| 3.465| 13.3| 21.7
124565 2001 SD> 3 41 82°88 073/ 4318 350578 2001 HGes 3 4.1306°36 4°7/29.918
2 1 [112635]| + 351.2| 1.384| 2.234| 16.3| 20.0 2 1 [1125.04] +1342.1] 1.212] 2.089| 16.2| 20.3
211 [112045|+ 410.2| 1.324| 2.244| 11.8| 19.8 211 |1120.14| +14 40.0| 1.142| 2.077| 11.7| 20.0
221 [1111.96|+ 4439 1.286| 2.255 6.8| 195 221 |1112.13 | +15452| 1.093| 2.064| 7.1| 19.7
3 2 |11 1.89|+ 526.9| 1.274| 2.265 1.3| 19.2 3 2 |11 1.98|+1646.9| 1.069| 2.052| 4.7| 195
312 [1051.63 |+ 611.3| 1.289 | 2.275 43| 19.4 312 |1051.27 | +1733.7| 1.069| 2.040| 8.2| 19.7
322 |104253 |+ 649.8| 1.330| 2.285 94| 19.7 322 |1041.68| +1757.5| 1.093| 2.029 | 13.2| 19.9
4 1 |1035.70 |+ 716.8| 1.395| 2.295| 14.0| 20.0 4 1 |1034.63|+1755.0| 1.138| 2.018| 18.0| 20.1
411 |1031.79 |+ 729.0| 1.480| 2.305| 17.71 20.3 411 |1030.99 | +1727.1| 1.200| 2.007 | 22.1| 20.4
419188 2009 UP2; 3 41 88%3 3°0/ 7.318 41586 2000 SHss 3 4110511 2 8/ 2.018
2 1 [1121.07]| — 547.3| 1.978| 2.782| 13.9| 21.4 2 1 |1128.12] +1140.3| 1.564| 2.422| 14.3| 19.8
211 [1116.01|— 5154 | 1.914| 2.802| 10.7| 21.2 211 |1121.46| +1217.1| 1.508| 2.435| 10.2| 19.6
221 |11 922 | — 4242 | 1.874| 2.821 71| 21.0 221 |1112.42|+1259.0| 1.477| 2.447| 5.8| 19.3
3 2 |11 1.40|— 317.1| 1.861| 2.840 3.7 20.9 3 2 |11 1.98|-+1338.8| 1.473| 2.459 2.8| 19.2
312 |1053.49|— 2 0.3| 1.876| 2.859 3.6 20.9 312 |1051.45| +14 9.0| 1.496| 2.471 57| 19.4
322 [1046.35| — 041.1| 1.920| 2.878 6.7| 21.1 322 |1042.08| +1425.0| 1.547| 2.483| 10.0| 19.7
4 1 |1040.74 |+ 033.7] 1.992| 2.896| 10.2| 21.4 4 1 |1034.87|+14243| 1.621| 2.494| 139| 19.9
411 |1037.15|+ 1383| 2.087| 2914 13.2| 21.6 411 1103039 | +14 7.3| 1.716| 2506| 17.1| 20.2
376000 2010 AU, 3 41 098°45 478/28.118 318090 2004 GZ7o 3 4.1358%03 072/ 3.918
2 1 [112230] +1741.8| 1.945| 2.810| 11.6| 20.4 2 1 |1120.18|+ 613.0| 1.081| 1.959| 17.7| 19.4
211 |1117.03|+1855.5| 1.890| 2.816 8.4| 20.2 211 [1116.63 |+ 6 11.6| 1.019| 1.953| 12.9| 19.1
221 |11 9.85|+20 9.1 | 1.860| 2.823 56| 20.1 221 |1110.10 |+ 624.0| 0.976| 1.949| 7.3| 187
3 2 |11 1.52|+2114.8| 1.858| 2.829 49| 20.0 3 2 |11 1.62| -+ 644.6| 0.956| 1.947 12| 183
312 |1053.05|+22 52| 1.884| 2.836 71| 20.2 312 |1052.74|+ 7 57| 0959 | 1.946| 5.0/| 18.6
322 |1045.42| +2236.1| 1.937| 2.842| 10.2| 20.4 322 |1045.07 |+ 719.8| 0.986| 1.947| 10.9| 18.9
4 1 |1039.44 | -+2246.0| 2.014| 2.848| 13.2| 20.6 4 1 |1039.91 |+ 7215| 1.033| 1.950| 16.1| 19.2
411 |1035.66 | +22358| 2.110| 2.855| 15.7| 20.8 411 |1038.03|+ 7 7.8| 1.098| 1.955| 20.4| 19.5
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EPHEMERIDES

3 4.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
18202 2757 P—L 3 4.1174°97 074/ 3.518 375344 2008hSV31 3 4.1 198787 274/ 6.9

o ’ o m m o ’ o
21 |11 19 57|+ 6 05| 3.057| 3.889 8.8| 20.2 2 1 112097 |— 432.1]| 2598]| 3.3903| 11.2
211 |111451 |+ 634.0| 2.978| 3.891 6.3| 20.0 211 |111576| — 411.8| 2506 | 3.390| 8.6
221 |11 825|+ 713.8| 2.926| 3.893 35| 198 221 |11 9.07|— 337.0| 2.439| 3.385| 5.7
3 2 |11 1.26 |+ 756.8| 2.904| 3.895 06| 19.6 3 2 |11 1.43|— 250.0| 2.401| 3.380 3.0
312 |1054.13 |+ 839.0| 2.914| 3.896 26| 198 312 |1053.55| — 154.6| 2.393| 3.375 3.0
322 |1047.44|+ 916.9| 2.954| 3.896 55| 19.9 322 |1046.15| — 055.5| 2.415| 3.369| 5.8
4 1 |1041.73 |-+ 947.7| 3.022| 3.807 81| 20.1 4 1 |1039.88|+ 0 21| 2.465| 3.362| 8.8
411 |1037.38|+10 9.4| 3.115| 3.806 | 10.3| 20.3 411 [103525|+ 053.6| 2.540| 3.355| 11.5
29407 1996 UW 3 4.1 215%7 2°1/ 1.918 R| 46362 2001 TO11s 3 4.1161°36 6°5/11.6 18
2 1 [1125.89] +1029.8| 2.174| 3.018| 11.4] 19.9 2 1 |1120.75| —1652.6| 2.516| 3.243| 13.4
211 |111958|+1119.0| 2.088| 3.008 81| 197 211 |1115.70 | —17 17.7| 2.428| 3.245| 11.3
221 |1111.34| +1214.6| 2.028| 2.997 46| 19.4 221 |11 9.08| —1722.6| 2.361| 3.247| 9.1
3 2 |11 1.83|+1310.8| 1.998| 2.985 21| 19.2 3 2 |11 1.44|—17 63| 2.320| 3.248| 7.2
312 |1051.97 | +14 1.2| 1.999 | 2.972 47| 19.4 312 |1053.54| —1630.7| 2.306| 3.250| 6.5
322 |1042.73| +1440.7| 2.029 | 2.959 8.4| 19.6 322 |1046.15| —1539.5| 2.320| 3.251 7.4
4 1 |1034.98|-+15 57| 2.085| 2.944| 11.8| 19.8 4 1 |1039.98| —14385| 2360 | 3.253| 0.3
411 |1029.33|+1515.0| 2.163| 2.928| 14.8| 19.9 411 |103555| —1334.0| 2.425| 3.254| 11.5
498134 2007 TJ4 3 4.1 174%91 4°2/28.0 17 229994 2000 BJo 3 4.1109%06 0°5/ 4.6
2 1 [1122.75]| +19 48.8| 2.554| 3.408 95| 21.8 2 1 |1121.37|+ 2406 2.147| 2.980| 12.0
211 |1117.01|+2041.1| 2.490| 3.410 70| 217 211 |1116.18 |+ 310.0| 2.078| 2.989| 8.7
221 |11 9.73| +2131.4| 2.454| 3.411 49| 215 221 |11 9.33| -+ 350.6| 2.033| 2.998| 5.0
3 2 |11 1.53|+2214.2| 2.446| 3.412 44| 215 3 2 |11 1.47|-+ 4385]| 2.017| 3.007 1.1
312 [1053.19| +22445| 2.468| 3.413 6.1| 21.6 312 |1053.47 |+ 5283| 2.031| 3.016 3.0
322 |1045.49 | +2259.4| 2518 | 3.414| 8.6| 21.8 322 |1046.15| + 6146 | 2.073| 3.025| 6.8
4 1 |1039.10 | +2258.0| 2.593| 3.414| 11.0| 21.9 4 1 |1040.24 |+ 653.1| 2.143| 3.033| 10.2
411 |103450| +2241.0] 2.690| 3.413| 13.1| 22.1 411 1103624+ 72061 2.235| 3.042| 13.1
459977 2014 OEx; 3 4.1 159°76 1°1/ 3.118 495159 2012 FPg3 3 4.1226°83 073/ 3.8
2 1 [112369]|+ 547.2| 1.642| 2.492| 14.1] 21.7 2 1 112334+ 524.7] 2.136| 2.973| 11.8
211 [111833|+ 645.0| 1573 | 2.496 | 10.1| 21.4 211 |1117.75|+ 5546 | 2.049| 2.964| 8.6
221 |1110.73 |+ 755.9| 1.529 | 2.499 56| 21.2 221 |1110.31 |-+ 634.3| 1.987| 2.955| 4.8
3 2 |11 1.72|+ 9129 1.512| 2.502 1.2 209 3 2 |11 1.66|+ 7195| 1.955| 2.945| 0.8
312 |1052.44|+1026.9| 1.523| 2.505 46| 21.1 312 |1052.70| + 8 4.8| 1.952| 2.935 3.4
322 |1044.06 | +1130.2| 1.562| 2.507 92| 21.4 322 | 104433 |+ 8449 | 1.978| 2.924| 7.4
4 1 |1037.54|-+1217.3| 1.625| 2.508 | 13.3| 21.6 4 1 |1037.39|+ 9155| 2.030| 2.913| 11.1
411 |1033.54|+12454| 1.709| 2510| 16.71 21.9 411 |1032.49|+ 933.8| 2.105| 2.901| 14.2
110378 2001 SB343 3 4.1 214°74 3°0/ 1.118 425758 2011 CU13 3 4.1345°06 7°2/25.5
2 1 [112296]| +12 7.6| 2.004| 2.860| 11.7| 20.4 2 1 |111821|+19 9.1| 1.475| 2.357| 135
211 |1117.56| +1311.2| 1.929 | 2.855 8.4| 20.2 211 |1114.74|+2119.0| 1.417| 2.351| 10.1
221 |1110.22|+1420.7| 1.880| 2.849 48| 20.0 221 |11 8.87|-+2330.7| 1.385| 2.345| 7.5
3 2 |11 1.63|+1528.9| 1.859| 2.843 3.0 1938 3 2 |11 1.42|+2530.7| 1.378| 2.339| 7.7
312 |1052.75| +1628.7 | 1.867 | 2.836 55| 20.0 312 |1053.63 | +27 6.6 | 1.397| 2.335| 10.5
322 |1044.57 | +17 14.3| 1.904| 2.829 9.1| 20.2 322 |1046.75| +2810.9| 1.440| 2.331| 14.0
4 1 |1037.95|-+17423| 1.965| 2.821| 12.6| 20.4 4 1 |1041.87|+2841.2| 1.503| 2.328| 17.4
411 |1033.48| +1751.8| 2.047| 2.813| 155| 20.6 411 |1039.66 | +2839.8| 1.583| 2.325| 20.2
135674 2002 ND3; 3 41 17327 1°7/ 2.4 18 167966 2005 EE»77 3 4.1194%8 2°0/ 1.7
2 1 [1124.13|+ 847.0| 2.052| 2.898| 11.9| 20.4 2 1 |1120.34|+1018.9| 2.425| 3.275| 10.2
211 |1118.28 |+ 939.8| 1.980| 2.901 85| 20.2 211 |111537|+1116.4| 2.350| 3.273| 7.2
221 |1110.56| +1040.4| 1.934| 2.904| 4.7| 20.0 221 |11 8.86|-+1219.7| 2.301| 3.271 4.0
3 2 |11 1.69| +1142.7| 1.917| 2.906 1.7 19.7 3 2 |11 1.40|-+13235| 2.282| 3.269 2.0
312 |1052.59 | +1240.0| 1.931| 2.907 44| 19.9 312 |1053.73| +1421.9| 2.293| 3.266| 4.2
322 |1044.22| +1326.7| 1.972| 2.908 82| 20.2 322 |1046.62 | +1510.1| 2.334| 3.263| 7.4
4 1 |1037.41|-+1359.1| 2.040| 2.908| 11.7| 20.4 4 1 |1040.75| +15449| 2.400| 3.260 | 10.4
411 |1032.71| +1415.6| 2.130| 2.908| 14.6| 20.6 411 |1036.62| +16 4.8| 2.480| 3.256 | 13.0
49456 1998 YDog 3 4.1 112729 4°7/ 8.4 18 419722 2010 VP4 3 4.1154%48 2°7/ 6.9
2 1 |112530|— 828.0| 2.001| 2.784| 146| 187 2 1 |1123.06| — 4285]| 2.185| 2.986| 12.9
211 [1119.09| — 840.6| 1.932| 2.802| 11.5| 186 211 |1117.41|— 4 65| 2.107| 2.994| 9.9
221 |1110.99 | — 833.8| 1.887| 2.819 82| 18.4 221 |1110.04|— 327.7| 2.054| 3.002| 65
3 2 |11 1.75|— 8 8.3| 1.868| 2.835 54| 183 3 2 |11 1.60| — 235.0| 2.028| 3.009 3.3
312 |1052.36|— 728.0| 1.878| 2.851 49| 183 312 |1052.97 | — 133.2| 2.033| 3.016 3.4
322 |1043.77| — 638.6| 1.916| 2.867 73| 18.4 322 |1045.00| — 028.3| 2.067| 3.022| 6.5
4 1 |1036.82| — 546.3| 1.981| 2.882| 10.4| 18.6 4 1 |1038.45|+ 0335| 2.128| 3.027| 9.9
411 |1032.04|— 4575| 2.069| 2.897| 13.3| 18.9 411 1103386+ 127.4| 2.214| 3.032| 12.8
73600 3020 T-» 3 41 179751 273/ 1.518 402415 2005 YVig1 3 41270726 474/29.3
2 1 |1124.21]+1331.8| 2.675| 3.520 95| 195 2 1 [112331]+13 2.8]| 1.472| 2.342| 14.3
211 |1117.96| +14 25| 2.601| 3.521 6.8| 19.3 211 |1118.48 | +1427.3| 1.398| 2.330| 10.3
221 |1110.24|+1435.0| 2.555| 3.522 39| 19.1 221 |1111.04|+16 0.7 | 1.347| 2.317| 6.2
3 2 |11 1.62|+15 5.0| 2539 | 3.523 23] 19.0 3 2 |11 1.82|+1732.3| 1.323| 2.305| 45
312 |1052.86 | +1528.3| 2553 | 3.522 42| 19.1 312 |1052.11 | +1850.8| 1.326| 2.292| 7.7
322 |1044.68 | +1542.0| 2598 | 3.522 7.1| 193 322 |1043.28 | +1947.5| 1.354| 2279 | 12.1
4 1 |1037.75|+1544.2| 2.670| 3.521 9.8| 19.5 4 1 |1036.53|+2018.0| 1.405| 2.266 | 16.3
411 |103253|+15346| 2.764| 3510| 12.1| 19.7 411 |1032.65|+2022.0| 1.473| 2.253| 19.9
182081 2000 HC» 3 41 44’10 075/ 3.718 207521 2006 JD49o 3 41276711 171/ 4.9
2 1 [1121.77]|+ 4329 1.435| 2.202| 15.4] 20.0 2 1 112281+ 1 22| 1.546| 2.388| 15.3
211 |1117.07 |+ 517.6| 1.378| 2.303| 11.1| 19.8 211 [1118.05| -+ 132.4| 1.456| 2.371| 11.4
221 [1110.03|+ 616.9| 1.345| 2.315 6.2| 195 221 |1110.79 |+ 221.4| 1.380| 2.354| 6.8
3 2 |11 159 |+ 723.7| 1.336| 2.327 1.0 192 3 2 |11 1.78| -+ 325.0| 1.347| 2.337 1.9
312 |1053.00 |+ 829.1| 1.355| 2.340 44| 195 312 |1052.19 |+ 4356| 1.333| 2.319| 4.0
322 |1045.46 |+ 925.0| 1.400| 2.352 93| 198 322 |1043.30 |+ 5444| 1.346| 2.302| 9.1
4 1 |1039.96|+10 5.6 | 1.469| 2.366| 13.6| 20.1 4 1 |1036.30 |+ 643.3| 1.383| 2.285| 13.9
411 |1037.09|+1028.1| 1.557| 2.379| 17.1| 20.3 411 |1032.00|+ 7265| 1.440| 2.267 | 18.0
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EPHEMERIDES

3 4.1 3 4.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
354365 2003 LX> 3 4.1201°88 077/ 4.7 17 164610 3840 T-3 3 4.1 160754 077/ 3.317
h m o ’ o m m o ’ o m
2 1 |[112430|+ 052.4| 1.622| 2.458| 15.0| 21.3 21 |11 21.41 + 638.3| 2.390| 3.230| 10.7| 20.6
211 |1119.42 |+ 138.3| 1.502| 2.414| 11.3| 21.0 211 |1116.12 |+ 7125| 2316 | 3.233| 7.6| 204
221 |1111.80 |+ 246.7| 1.404| 2.369| 6.8| 20.6 221 |11 928| -+ 754.2| 2268 | 3.237| 42| 20.2
3 2 |11 2.01|-+ 4139| 1.333| 2.323 17| 202 3 2 |11 151|-+ 8393 2249 | 3.240| 0.8| 20.0
312 |1051.12 |+ 551.9| 1.291| 2276| 43| 20.2 312 | 105356 | + 9228 2261 | 3.243| 33| 20.1
322 | 104048 |+ 7305| 1.276 | 2.228| 10.0| 20.4 322 |1046.22 | +10 03| 2.302| 3.245| 6.7| 204
4 1 |1031.49|+ 859.1| 1.286| 2.179| 153| 20.6 4 1 |1040.15| +1028.2| 2.369| 3.247| 99| 206
411 |1025.27|+10 9.8| 1.316| 2.130| 20.1| 207 411 |1035.84| +1044.7| 2.460| 3.249| 125| 208
151601 2002 VJ47 3 4.1 143%97 0%/ 3.4 18 105998 2000 SCos3 3 4.1217°83 3°7/ 8.6 18
2 1 |112391 |+ 532.8]| 2297 | 3.130| 11.2| 21.9 2 1 | 111951 | — 834.7| 2.647| 3.423| 11.6| 20.2
211 |1117.88 |-+ 620.1| 2.230| 3.144| 8.0| 21.7 211 | 111473 | — 832.8| 2553 | 3.419| 9.2| 20.0
221 |1110.24 |+ 716.3| 2.190| 3.157| 4.4| 215 221 |11 852| — 815.1| 2484 | 3.414| 66| 19.8
3 2 |11 164|-+ 816.4| 2179 | 3.170| 0.8| 21.2 3 2 |11 139| — 7426| 2442| 3.409| 43| 197
312 | 105292 |+ 914.7| 2.199 | 3.181 33| 215 312 |1054.01 | — 6583 | 2429 | 3.403| 39| 19.6
322 |1044.89 | +10 6.0| 2250 | 3.192| 6.9| 21.7 322 |1047.09| — 6 6.4 | 2446 | 3.398| 59| 19.8
4 1 |1038.26 | +1046.4| 2.327| 3.202| 10.2| 21.9 4 1 [1041.25| — 511.9| 2.490| 3.392| 85| 19.9
411 |103352|+1113.8| 2427| 3.211| 129| 221 411 |1036.99| — 419.7| 2560| 3.386| 11.0| 20.1
106378 2000 VG4 3 4.1 227°79 3°2/28.517 463182 2012 BZ1p7 3 4.1240°52 4°9/27.8 16
2 1 |112086|-+1746.3| 3.204| 4.053| 8.0| 20.9 2 1 |112205|+1515.3| 1.824| 2.689| 12.2| 21.1
211 |111550|-+1837.5| 3.120| 4.039| 5.8| 20.8 211 |1117.19 | +17 28| 1.750| 2.679| 8.8| 20.9
221 |11 886 |-+19289| 3.064| 4.024| 3.8| 20.6 221 |1110.16| +1856.1| 1.702| 2.668| 5.8 | 20.6
3 2 |11 1.41|-+20159| 3.038| 4.009| 3.2| 205 3 2 |11 1.70| +2045.2| 1.683| 2.657| 5.1| 20.6
312 |1053.75| +2054.4| 3.043| 3.993| 4.8| 20.6 312 |1052.83 | +2219.6| 1.693| 2.645| 7.7| 20.7
322 |1046.49 | +2121.4| 3.078| 3.977| 7.0| 208 322 |1044.65| +2331.9| 1.729| 2.633| 11.3| 20.9
4 1 |1040.20| +2135.4| 3.139| 3.960| 9.3| 209 4 1 |1038.17| +24183| 1.789| 2620 | 147| 21.1
411 |1035.31|+2135.9]| 3.222| 3.942| 11.2| 21.0 411 |1034.06| +2438.7| 1.867| 2.608| 17.6| 21.3
15178 7075 P-L 3 4.1 185°73 2°2/ 6.9 18 167206 2003 TPs, 3 4.1 36%56 2° 3/ 2318
2 1 |1119.24| — 428.1| 2.741| 3538]| 10.7| 19.3 2 1 |112237|+ 835.2| 1.293| 2.163| 159]| 20.0
211 |111444|— 4 05| 2653 | 3.537| 82| 1901 211 |1117.73 |+ 9323 | 1.240| 2.172| 11.3| 19.7
221 |11 830|— 319.0| 2590 | 3.537| 54| 189 221 |111052|-+1040.8| 1.209| 2.182| 6.2| 19.5
3 2 |11 132|— 2260| 2555| 3536| 2.8| 188 3 2 |11 1.75|-+1151.4| 1.204| 2.193| 24| 193
312 |1054.14| — 1255 | 2551 | 3534 | 28| 188 312 |1052.82| +1253.8| 1.224| 2.204| 59| 195
322 |1047.42| — 0222| 2578 | 3.532| 54| 189 322 |1045.07 | +1340.0| 1.270| 2.215| 10.8| 19.8
4 1 |1041.76 |+ 039.1| 2.632| 3.530| 83| 19.1 4 1 [103958| +14 56| 1.338| 2227 | 15.2| 20.1
411 |1037.60| + 134.0| 2.712| 3.527| 10.8| 19.3 411 |1036.96| +14 9.6 | 1.424| 2240| 18.8| 204
105595 2000 RK o 3 4.1 272%7 3°8/ 6.818 100597 1997 PY, 3 4.1215%2 5° 7/ 9.5 17
2 1 |112450| — 3433| 1.527| 2.350]| 16.4| 19.7 2 1 |112449| —12 19| 2225| 2983 | 14.0]| 21.2
211 |1119.26| — 353.4| 1.442| 2341 | 12.8| 19.4 211 | 111864 | —1225.8| 2.128| 2.976| 11.5| 21.0
221 |1111.46 | — 343.0| 1.379| 2.331| 85| 19.1 221 |1110.88| —1230.0| 2.054| 2.967| 88| 20.8
3 2 |11 1.91|— 3135| 1.340| 2.321| 46| 189 3 2 |11 1.83|—1213.9| 2.006| 2.959| 65| 20.7
312 |1051.82| — 2295 | 1.329| 2312| 47| 188 312 |1052.38| —1139.5| 1.987| 2.950| 5.8| 20.6
322 |104252| — 1383| 1.343| 2.302| 8.8| 19.1 322 |1043.44| —1051.1| 1.996| 2.940| 7.6| 20.7
4 1 |1035.18| — 047.8| 1.383| 2.292| 13.3| 19.3 4 1 [1035.90| — 954.9| 2.032| 2929 | 10.3| 20.8
411 [1030.63| — 0 5.1| 1.442| 2.283| 17.3| 195 411 |1030.41| — 857.7| 2.092| 2918| 13.2| 21.0
456795 2007 TK230 3 4.1 16226 1°1/ 2.918 340797 2006 TBes 3 4.1 94°%04 2°0/ 6.4 18
2 1 |112488 |+ 649.3| 1.994| 2.836| 12.4| 225 2 1 |112018| — 232.0]| 2.479| 3.287| 11.3| 21.2
211 |111885 |-+ 739.4| 1.924| 2843 | 8.8| 223 211 |111513| — 2129 2411 | 3.304| 85| 21.0
221 |111090 |+ 839.1| 1.879| 2.849| 49| 22.1 221 |11 869 | — 1409| 2369 | 3.321| 54| 208
3 2 |11 1.78|+ 9423| 1.864| 2.854| 12| 218 3 2 |11 142| — 0585 2.355| 3.338| 25| 207
312 |1052.45|+1042.3| 1.878| 2.858| 4.0| 22.0 312 |1054.05| — 010.1| 2.371| 3.355| 2.8| 20.7
322 |1043.90|+1133.1| 1.921| 2.862| 80| 223 322 |1047.29 |+ 0395 2416 | 3.371| 57| 20.9
4 1 |1036.96|+1210.6| 1.991| 2.865| 11.6| 225 4 1 |1041.74|+ 126.0| 2.489| 3387 | 87| 21.1
411 |1032.19|+1232.7| 2.082| 2.867| 14.6| 227 411 |1037.84| + 2 55| 2587 | 3.403| 11.2| 21.3
429547 2011 CDyg 3 4.1 111%7 3°4/29.518 378802 2008 ST 164 3 4.1182%7 1°0/ 5.3 17
2 1 |1121.17|+1213.2| 1.901| 2.762| 12.0| 20.8 2 1 |112056|+ 0 1.0| 2.565| 3.382| 10.7| 22.0
211 |1116.27|+13389| 1.842| 2.770| 85| 20.6 211 |111546 |+ 039.4| 2481 | 3.382| 8.0| 21.8
221 |11 9.47|-+1510.4| 1.809| 2.778| 5.0| 20.4 221 |11 892 |-+ 130.0| 2.423| 3.382| 48| 21.6
3 2 |11 153|-+1639.2| 1.804| 2.786| 3.4| 20.3 3 2 |11 147|+ 2293| 2394 | 3382| 15| 21.3
312 |1053.42 | +1757.0| 1.829| 2.794| 6.0| 20.5 312 |1053.82 |+ 332.6| 2.396| 3.381| 26| 21.4
322 |1046.10 | +1857.6| 1.881| 2.802| 95| 20.7 322 | 104667 | + 434.7| 2.428| 3.380| 59| 21.6
4 1 |1040.39|-+1937.6| 1.957| 2.809| 12.8| 21.0 4 1 |1040.68| + 530.8| 2.488| 3.377| 9.0| 21.8
411 |1036.83| +1956.7| 2.053| 2.816| 155| 21.2 411 [1036.31| + 617.4| 25572| 3375| 11.7| 220
306652 2000 SJ137 3 41 176735 5°6/10.6 18 79150 1992 UR7 3 4.1280°57 378/29.918
2 1 |1121.17| —1424.8| 2357 | 3.104| 13.7| 20.9 2 1 |1124.03|-+1036.9| 1.452| 2.318| 14.7| 20.3
211 |1116.07 | —1421.5| 2.268| 3.106 | 11.3| 20.7 211 |111930| +12 4.1 | 1.358| 2.289| 10.7| 19.9
221 |11 932|—1356.4| 2201 | 3.107| 87| 206 221 |1111.74| +1346.3| 1.288| 2.250| 6.2| 19.6
3 2 |11 152|—1310.0| 2.161| 3.108| 6.4| 20.4 3 2 |11 2.04|+1533.6| 1.244| 2.228| 39| 19.4
312 |1053.46 | —12 53| 2.148| 3.109| 5.6| 20.4 312 |1051.48 | +1713.3| 1.227| 2.197| 7.5| 195
322 | 104596 | —1047.7| 2.164| 3.109| 7.0| 20.5 322 | 104154 | +1833.8| 1.236| 2.166| 12.6| 19.7
4 1 |[1039.76| — 924.3| 2207 | 3.108| 95| 206 4 1 |1033.63| +1927.9| 1.267| 2.134| 17.4| 19.9
411 |1035.39| — 8 2.0 2276 | 3.108| 12.1| 20.8 411 |1028.76| +1953.1| 1.316| 2.102| 21.6| 20.1
30684 3237 T-» 3 41 31°94 37°9/29.918 174027 2001 YZ s 3 41 323 7°1/27.018
2 1 |112396|-+16 22| 1.741| 2.606| 12.7| 185 2 1 |1125.88|+2548.0| 1.854| 2.714| 12.3| 19.4
211 |111828|-+16339| 1.691| 2.619| 9.1| 183 211 |1119.64 | +2635.0| 1.810| 2.725| 9.5| 19.3
221 |111057|+17 56| 1.665| 2.633| 56| 182 221 |1111.32|+2713.0| 1.792| 2.737| 7.5| 19.2
3 2 |11 1.72|+17306| 1.667| 2.647| 3.9| 18.1 3 2 |11 1.88|-+2734.4| 1.800| 2.750| 7.2| 19.2
312 |1052.84 | +1743.4| 1696 | 2.662| 6.2| 183 312 |1052.46 | +2734.3| 1.834| 2.763| 9.0| 19.3
322 |1044.98|-+1740.7| 1.752| 2.678| 9.7| 185 322 |1044.15| +2711.3| 1.894| 2.777| 11.6| 19.5
4 1 [1039.00|+1721.7| 1.832| 2.694| 13.0| 187 4 1 |1037.80| +2626.9| 1.977| 2.791| 142| 19.7
411 |1035.38| +1647.5| 1.932| 2.711| 1581| 19.0 411 |1033.88| +2524.7| 2.079| 2.805| 16.4| 19.9

— 12965 -



EPHEMERIDES

3 4.1
3 4.1
2020 ‘ Q2000 ‘ 62000 ‘ A ‘ r 8 ‘ \% 2020 ‘ @2000 ‘ 62 A
161531 2004 TA96 3 s c 0 ‘ g ‘ v
2 1 |11 , , 3 4l24s0ol 2.4/ 6117 341618 2007 UQ132 3 41 75%3 1°3/ 2.8 17
431 — 2206| 1.758| 2.57 m hooa o .
5 _ . 577 | 147 21.0 ° m
211 |111894] -2 20| Le6l| 2.561| 11.3| 207 11 |1119%6 | T 8478 5330 3082 | 79| 309
2 1T H3 Zdsed| 1288 & . 205| 221 |11 9.05|+ 9354 20 ' 399
32 |H L8528 14l 5% | 53| 305| 3°2 |11 194| [10356| 06| 3.093| 13| 308
322 104276 | + 1442 | 1532 2508 | 38| 202| 312 |105385| 411124 2'083 30901 13| 203
41 103518 |+ 2485 | 1.568 %'489 82| 204| 322 |1046.81| 411511 2. 3062\ 38| 207
. 50 1L 469 | 1256| 206 81| 111l 2124 3.065) 7.4 20.
289942 203(1)% 3\([)7-9479 + 3418 . 1o 2449 64| 208 a1 103731 | 1133848 2281l 3091 183 18
2. |11%282| - 1383 2013 | 208 faal 203|720t 11 m0s 3 41173700 102/13543 T
‘88| — 8202 | 1.027| 2:801| 11. : 22.02] + 0380[ 2162| 2986 | 12
211 |111588| — 8202 1927 2 1] 2031 2.1 11122021+ 0380 21 986 | 122 216
221 |11 934 | — s 226 | Lse3| 2ror| 82| 99| 221 |1 o1s|+1 589| 2083| 29088| 90| 214
7] 1 : : : 7| 2:028| 2989| 54
33 115330 2 8,8r) 182y 2820 2R 10| 3.3 | ISl 28| 5592 41 212
312 |105347| — 7355 1814| 2788 | 50| 196 312 | 108336 3 $9| 5008 | 5001| 30| 500
322 104307 | — 0538 | Isat| 2res| r3| 198| 322 10458 | -3 38| 2008 2901 30| 210
301193053 T o 0] 1ee] 2as| 193 RO 4 |WBRB(TERI 3 7| 31| 10%| 3ia
a1 T8 192 2909 2| 2097 | 2991 | 102| 214
3026? 20&6 2B5E6231 . 3 4.1 276°92 2°1/ 5518 46;813; 201% 3\?79 . 3 A0 irood arare 1620
a4 02261 14991 3361 1 203 41 42°06 8°0/27.9 16
3.1 |113564)+ 022.6| 1499 2. 60| 206| 2 1 |1120.18|42359.8] 1
211 1120211+ 01010 | 1410\ 2320| 121| 203| 211 | 112047 124528 1 306 | 3353 | 137| 20
221 |111210|+0342| 1342| 2304| 75| 200| 221 |111306|+25359| 12 | 3523 | 87| 302
32 |1 209 |+ 130 1300| 23er| 29| 97| 372 (L 222 |1% 359\ 1208 2252\ 87| 204
. : : : . 1| 2271 81
312 108144 |+ 14001 1285 2271| 42| 107| 312 | 105155 125557 1 3 1) 204
322 |104152) 2207 12971 22581 22| 39 322 |104248| 1323 ' 9| 22911 103 20.6
_ 251 122 303 : 50| 1.411| 2:312| 135
411 102863 |+ 31958| 1388 2 2| 471 |1036.02 | 424 29. 20.8
_ 238 183 352 8| 1404| 2333| 167 | 211
435096 2009 FS1r s S e KTias 17 411 103263423156 15595| 2354 | 19.4| 21
2.1 112575 +20152 | 21831 3.038 oot 00| T Tatores 3 41196736 001/ 4217
52| +20451| 21102 | 3.022| 8. : 456 |+ 350.7| 2127 | 2.958] 12
221 |1111.34|42112.0| 2047 | 3. 81| 207| 211 |111864| 1 4224| 2044 | 298| ‘88| 213
221 |111132| 21120 2047 | 3007 | 56| 205| 221 | 111085 +5 55| To%| 2083| 6| 313
32 |11 192)421300) 20211 2901| 4| 204| 32 |1 18745 22| 1986 29821 50| 213
335 |104533| To1312| 2003 | 2960 | S6| 23| 3% |ases|Ls 255 | 1030| 2043| 33| 211
: : : . 50 | 2043 | 33
322 104323 121212 2.0831 22001 38| 07| 222 |1043%8 ) 1321 158 31 211
a1l [1030%8 | 130°50 | Sieal 293 | 1o5| 28| 4. 1108313 10. 7| 3931 | 103 316
. 929 | 152| 21.0 ] 2047 | 2931 | 109 21
393315 2014 ABs, s G a1 211 11030721 L8358 5957 | 5004 140| 518
2.1 |111978|+ 6387 2541 3381 03T e |72 Thioiee 3 4lleeiss 12/ 2717
95 |+ 7212 | 2450 | 3377| 7. : 160+ 7424 2452 3.202| 104
2 || fala) 24 3 72| 214| 211 |111635|-+ 832.0| 23 23| 04| 23
. . : : . 373 | 3.292 | 7.4
221 |11 865 |+ 8114 | 2408\ 3373| 40| 212| 221 |11 947/ + 9201 232 T e
32 |1 1aaf 9 52| 2378 3368 09| 210 3 2 |1 162|110 587| 5300| 3500| 12| 514
312 |1054.03) 1 857.2| 2382 3363| 32| 21.1| 312 |1053.57| 411254 2'%80 3209 32| 2t
322 104741\ 10438 | 2216\ 3358 | 65| 213| 322 | 104607 +12143 5398 | 355e| 30| 318
211 | 103731 | Fa1a0s| 3361 3327 | 135] 17| 411 |103859| i3 59| 2a13| 3%85| 10| 219
5l 5 3531 98| 28 9| 2413| 3282 101| 21.9
17211 2004 2}(;022§5 n 3 4.1 126%2 4°2/28.7 18 27381214 2033?3 355;529 13162 3 2501 | 32781 12.7| 221
. 118112 29273 3126 1 266 4.1210°09 1°6/ 2.5 18
211 |1118187|+19 44| 2220 3. 96| 201f 2 1 1121901 + 9 0.3} 2.0 :
211 |111887| 10 42| 2220| 3140| 77| 200 211 |111674|+ 0420 200s | 5916 | ‘&3 204
221 |111082| +1056.2| 2103 | 3185| 1| 198| 221 |11 978|410 4201 1992 2916\ 83| 204
315 |10s254 | To110a| 3309 3198 | 82| 138 3.5 | 10593 |1i 325 | 1034 | 29013| 18| 200
2| 2 : : 924 | 2913| 1.6
335 | 104440 | 1ol 268 | 5500 | 3164| 89| 201| 33 |104535| 15 3 %01
: . 194| 89| 20.1 : 7.8 1.933| 2911| 42| 2
21 103777 | 51548 | 5378 3. . 322 | 104572 | +1244.7| 1.970 o1
211 11035061 212931 33831 33031 138] 02| 4.1 1103233183 6| 2. 5007 | 114| 206
S5 2001 11.61 20.3 . 86| 2033| 2007 | 11.4| 20
0% 2 st 3 ht 20050 17 2617 | 67045 1090 X7 3 a1 12004 0°7/ 4 208
33|+ 913.6| 1.880| 2.742| 12.5 191 3 4.1129%4 077/ 4.9 18
2,1 11233314 9136| 1889 2. 5[ 211| 2 1 |[112326| -+ 2295] 2.32 (114
211 | 1117911+ 9506 1814 2.738| 80| 200| 211 |1117.45| 4 2 260 | 5384 3| 84l 199
2% |1 07| Tia%a| 195 Ik 30 RS 32 |uinBiIi 38| 3200 | 31%2| 45| 13%
35 | b8 | pii2la) 1raz) 273l 17l 2041 3 2 |11 1730+ 3 B8 2200 Il 3] 13
312 11852280 112 301 1.7a8 2.727| 45| 206| 312 |1053.26 |+ 4 24. 194 | 3.183| 13| 193
. 2.723 86| 20 : 42| 2208 | 3.193 2.8
271 |1037.98 | +1252.4| 1.842| 2 81 322 1104545\ 1 4586 2.252 107
a1l |T035es | T38| 15331 5718 133l 39| 4.1 119%%112 270| 2334 | 3213| o8| 199
. ) : 0| 2:324
144802 2008 Hion | 1oz 2 715| 154] 212 411 103439+ 546.8| 2.419 3551 193] 201
S Dt Toa | +15 464 ) 2003l 3831 “oa 204 % Ti1om00 3 41186%50 0 5/ 45 o
2.4 |1H1a10| rioded) 2083 3. . 4| 21 112590 + 148.3] 1.696 |
211 |1143z| Tleses| 2900) 38311 60| 202 211 111989+ 2339 ré2e | 253 | 07| 203
: : : : 9| 1626 | 2538| 10
221 |11 825 | -181a5| 2863| 3827 | 38| 201 221 |111l66|+3356| Lo T 333
33 |03 1o e 38| 38| 33| 20| 3.2 |1L3%3| 48| L 61| 2351| 13| 187
35 [1095 120950 25551 332 | #3| 23| 3% |a3is| 16 23| 13%| 3387| 37| 194
. : : : 3| 1572 | 25557 | 37
2°7 104200 | Dol 553 | 5080 | 3808| oa| 204| 473 |T0308| T &85 4| 302
21 - 3812\ 7.3 203 3 +7112| 1611| 2562| 84| 202
168267 20%)% 2293513 221538 \ 3401751263.799 1161 205] 4 11 1103338 | T 84891 15631 3388 | 1831 304
. °05 1°2/ 2.718 ' R ' 01 206
5 1 1112002 |+ 815.8] 2578 63073 2000 WQ125 3 41 37702 5°
2 1 1120021+ 81581 2578 3421| ‘98| 208| 2 1 1120571117 Trae ] aaar] des |
211 |1118.02| - 8578 2510 3430 7.0) 206| 211 |1116.07| 11 26.9 1'646 soar| 1831 188
3% |11 S |T10325 | 5% | 34ar| 35| 03| 3% |11 ves| 1o 105 1618 | 2545| ‘98| 198
315 105413 | (10517 | 5437 | 3ass| 32| 504| 315 |10s399 |9 36| 1580 | 2550| 69| 106
315 | 195413 rll oLl 2470 3050 33| 2041 312 11093.52) — 2 310 1288 23201 63 186
: : : . 586 | 2.556 | 6.0
322 194381 115,08 2255 34531 Sal RS 32 |asi|Z8ss| 1% 2| 185
211 103781 | T2 4661 58001 34%0| 1181 20l 411 |10391312 48 : 5201 113| 1590
. 4 . 09| 1.658 .
79| 11.8| 21.01 411 [1037.11| — 547.1| 1.730 %g% ﬂﬁg %gﬁg
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EPHEMERIDES

3 4.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
369377 2009 UE139 3 41 68760 076/ 4818 267496 2002hJY33 3 4.1 270784 26/ 1.6
h m o ’ m m o ’ o
2 1 (112126 + 049.4| 1.767| 2.603 14_0 21.0 2 1 [1122.88]| +1157.4] 1.994| 2.850| 11.8
211 [111633|+ 1429 1.713| 2.626 | 10.2| 20.8 211 |1117.61| +1241.1| 1.913| 2.838 8.4
221 |11 952 |+ 252.0| 1.683| 2.648 59| 20.6 221 |1110.37 | +1330.1| 1.856| 2.826 4.8
3 2 |11 1.64|+ 4106| 1.681| 2.670 14| 204 3 2 |11 1.84|+1418.4| 1.828| 2.814 2.6
312 |1053.69 |+ 530.9| 1.707 | 2.692 3.3| 205 312 |1052.99 | +1459.5| 1.829| 2.802 5.2
322 |[1046.64 |+ 645.1| 1.761| 2.715 76| 208 322 |1044.79 | +1528.4| 1.858| 2.789 8.9
4 1 (104127 |+ 747.2| 1.841| 2.737| 11.3| 21.1 4 1 |1038.14 | +1541.8| 1.911| 2.777| 12.4
411 |1038.07 |+ 8336| 1.943| 2750 | 145]| 21.4 411 |1033.66| +1538.7| 1.986| 2.765| 15.5
344646 2003 QN7 3 4.1 240755 379/28.6 17 429744 2011 QN3 3 4.1263%0 2°0/ 5.9
2 1 |1124.07| +17 46.4| 2.488| 3.339 99| 215 2 1 112439 — 0 42| 2.352| 3.165]| 11.7
211 |1118.19|+1841.9| 2.402| 3.322 72| 213 211 |1118.46| — 0185| 2.255| 3.152 8.9
221 |1110.59|+1938.0| 2.343| 3.304 48| 21.2 221 [1110.78| — 022.2| 2.184| 3.139 5.6
3 2 |11 1.86|+2028.6| 2.314| 3.286 40| 21.1 3 2 (11 1.92|— 016.8| 2.141| 3.126 2.5
312 [1052.82| +21 82| 2.315| 3.267 59| 21.2 312 [1052.71| — 0 52| 2.128| 3.112 3.1
322 |1044.30| +2132.7| 2.345| 3.247 8.8| 21.3 322 |1044.00| + 0 9.2| 2.146| 3.099 6.4
4 1 |1037.08|-+2140.4| 2.400| 3.227| 11.6| 21.5 4 1 |1036.58 |+ 0226 2.190| 3.085 9.8
411 |1031.74| +2131.3| 2.476 | 3.206| 14.0| 21.6 411 |1031.05|+ 031.6| 2.250| 3.071| 12.8
102748 1999 VL 117 3 4.1 273°18 0°4/ 3.6 17 310384 1995 SQ2; 3 41 89°71 0° 7/ 3.5
2 1 |1119.42]|+ 5353 2.491| 3.330| 10.3| 20.7 2 1 112622+ 6 25| 1.620| 2.468| 14.4
211 |1114.80|+ 610.9| 2.397 | 3.314 74| 20.4 211 |1120.03|+ 6384 | 1.567| 2.488| 10.3
221 |11 8.66 | + 655.4| 2.330| 3.298 42| 20.2 221 |1111.66 |+ 7 25.0| 1.5638| 2.508 5.7
3 2 |11 152+ 7448 2201 | 3.282 0.7| 19.9 3 2 |11 2.05|-+ 816.1| 1.537| 2.527 1.1
312 |1054.09 |+ 834.3| 2.283| 3.265 31| 20.1 312 |1052.38 |+ 9 4.4 | 1563 | 2.546 4.2
322 [1047.11 |+ 919.2| 2.303| 3.249 6.6| 20.3 322 |1043.79 |+ 9435| 1.617| 2.565 8.7
4 1 |1041.26 |+ 9555| 2.351| 3.232 98| 20.4 4 1 |1037.20|+10 95| 1.697 | 2.584| 12.6
411 |1037.07|+1020.5| 2.422| 3.216| 12.6| 20.6 411 |1033.12| +1020.3| 1.797| 2.602| 15.9
153926 2001 Ylso 3 41 98°75 195/ 2718 432169 2009 BVigo 3 4.1155%30 072/ 3.9
2 1 [1123.26] + 815.3| 1.842| 2.693| 12.8] 20.1 2 1 [1120.10] + 439.6| 2.624| 3.457| 10.0
211 |1117.80|+ 859.9| 1.780| 2.703 9.1| 19.9 211 [111511| -+ 5185 2.549 | 3.462 7.2
221 [1110.40|+ 952.8| 1.742| 2.713 50| 19.7 221 |11 874|-+ 6 59| 2501 | 3.468 4.0
3 2 |11 1.82|+1047.8| 1.733| 2.722 16| 195 3 2 |11 154| -+ 657.8| 2.482| 3.472 0.7
312 |1053.09 | +1138.0| 1.753| 2.732 44| 197 312 |1054.18 | + 7 49.6 | 2.494 | 3.477 2.8
322 [1045.21| +1217.8| 1.800| 2.741 8.4| 19.9 322 |1047.36 | + 836.9| 2.535| 3.481 6.0
4 1 |1039.03|-+1243.5| 1.872| 2.751| 12.1| 20.2 4 1 |1041.66 |+ 916.0| 2.605| 3.485 9.0
411 |1035.08|+12535| 1.966| 2.760| 15.1| 20.4 411 | 103754 |+ 9444]| 2698 3.489| 11.5
272739 2005 YVio7 3 41 15°03 5°0/28.7 18 163510 2002 TR 3 41 66°44 2°1/ 1.9
2 1 |1118.87| +1413.2| 1.362| 2.243| 145]| 19.7 2 1 [1121.19] +10 1.7] 1.982| 2.837| 11.8
211 |1115.21|+1542.4| 1.311| 2.248| 10.3| 195 211 |1116.16 | +1058.1| 1.929| 2.855 8.3
221 |11 9.15| +1716.7| 1.284| 2.254 6.4| 19.3 221 |11 9.40|-+12 05| 1.902| 2.873 4.6
3 2 |11 1.61|+1844.8| 1.282| 2.261 51| 19.2 3 2 |11 1.65|+13 2.4 | 1.903| 2.890 2.2
312 |1053.89 | +1955.7 | 1.305| 2.269 81| 19.4 312 |1053.83 | +1357.2| 1.933| 2.908 47
322 |1047.23| +2042.3| 1.353| 2.278| 12.1| 19.7 322 |1046.82 | +1439.8| 1.991| 2.926 8.2
4 1 |1042.64|-+21 1.8| 1.422| 2.288| 15.9| 19.9 4 1 |1041.35|-+15 7.1 | 2.074| 2.943| 11.4
411 |1040.73|+2055.3| 1.509| 2299 | 19.1| 20.2 411 |1037.90| +1518.2| 2.179| 2.961| 14.2
235420 2003 YA3, 3 4.1 204755 4°4/28.8 18 172054 2001 XJ132 3 4.1160°06 3°6/28.4
2 1 |112469]| +1843.4| 2.166| 3.023| 10.9| 19.9 2 1 |1120.96| +1739.2| 2.670| 3.525 9.2
211 |1118.69| +1926.4| 2.100| 3.022 8.0| 19.7 211 |1115.74| +1837.0| 2.607 | 3.529 6.6
221 |1110.86|+20 7.8| 2.059| 3.020 53| 195 221 |11 9.09|+1934.6| 2571 | 3.533 4.4
3 2 |11 1.91|+20415| 2.047| 3.019 45| 19.4 3 2 |11 1.60| +2026.6| 2.565| 3.537 3.7
312 [1052.79 | +21 2.1| 2.064| 3.017 6.4| 19.6 312 |1053.98 | +21 8.0| 2.589 | 3.540 5.4
322 |1044.44|+21 6.3| 2.108| 3.016 93| 19.7 322 |1046.92 | +2135.7| 2.641| 3.543 7.9
4 1 |1037.65|-+2053.4| 2.177| 3.014| 12.2| 19.9 4 1 |1041.06| +2148.0| 2.718| 3.546 | 10.4
411 |103295|+2024.4| 2.267| 3.012| 14.7| 20.1 411 |1036.84| +2145.0| 2.818| 3.548| 12.5
157444 2004 VV17 3 4.1 213%07 6°8/25.9 18 226758 2004 RFg 3 4.1124%05 0°4/ 3.8
2 1 |1126.16]| +26 5.4 2.177| 3.030| 11.0] 20.1 2 1 [1123.92]| + 549.4] 2.094| 2.932]| 12.0
211 |1119.84|+2711.8| 2.116 | 3.025 8.7| 19.9 211 |1118.09 |+ 6 15.7| 2.026 | 2.942 8.6
221 |1111.55|+2811.5| 2.080| 3.021 70| 1938 221 |111050 |+ 650.8| 1.985| 2.953 4.8
3 2 |11 2.03|+2856.5| 2.073| 3.015 70| 198 3 2 |11 1.85|-+ 730.2| 1.972| 2.962 0.8
312 |1052.33|+2921.1| 2.093| 3.010 8.8| 19.9 312 |1053.07|+ 8 85| 1.989| 2.972 3.4
322 |1043.44|+29225| 2.139| 3.004| 11.2| 20.0 322 |1045.03| + 841.1| 2.034| 2.981 7.2
4 1 |1036.23|-+29 1.2| 2.208| 2.998| 13.7| 20.2 4 1 |103851 |+ 9 43| 2.106| 2.990 | 10.7
411 |1031.28|+2819.8| 2.296| 2.991| 15.8| 20.3 411 |1034.02|+ 9159]| 2.201| 2.998| 13.6
208808 2004 RV33 3 41 163701 271/ 2.418 199282 2006 BSss 3 41187233 079/ 4.9
2 1 |[112775]| + 955.8| 1.843| 2.601| 13.0] 21.2 2 1 112280+ 2 6.8] 2.124| 2.952]| 12.2
211 |[1121.09| +1037.9| 1.775| 2.697 93| 21.0 211 [1117.36| + 2225 2.044| 2.952 9.0
221 |1112.29|+1126.8| 1.733| 2.702 52| 20.8 221 |1110.15| -+ 249.8| 1.989| 2.952 5.3
3 2 |11 2.17|+12159| 1.719| 2.707 21| 20.6 3 2 |11 181+ 325.4| 1.962| 2.951 1.5
312 |1051.85|+1258.6| 1.735| 2.711 49| 208 312 |1053.22 |+ 4 44| 1.965| 2.950 3.0
322 [1042.42|+1329.4| 1.779| 2.715 89| 21.0 322 | 104527 |+ 441.9| 1.996| 2.949 6.9
4 1 |1034.82|-+1345.4| 1.848| 2.717| 12.6| 21.3 4 1 |1038.76 |+ 513.3| 2.055| 2.948| 10.4
411 |1029.65|+13455| 1.939| 2.719| 157| 21.5 411 |1034.25|+ 5352 | 2.136| 2.947| 135
50893 2000 GXa1 3 41 122736 278/ 7.518 R | 337741 2001 URsg4 3 41156770 374/ 9.0
2 1 111963 — 6 1.1| 2.369| 3.164| 12.2] 19.6 2 1 |1119.19| — 952.9| 3.107| 3.868| 10.3
211 [1114.90| — 534.2| 2.292| 3.174 94| 19.4 211 |111430| — 935.7| 3.021| 3.876 8.2
221 |11 8.67| — 4505| 2.239| 3.183 6.3| 19.3 221 |11 824|— 9 3.8| 2.960| 3.884| 6.0
3 2 |11 152 | — 3528 2.214| 3.192 35| 19.1 3 2 |11 1.45|— 818.6| 2.927| 3.801 4.0
312 [1054.22| — 2456 | 2.219| 3.200 33| 19.1 312 | 105453 | — 723.2| 2.925| 3.897 3.5
322 |1047.49| — 134.8| 2.253| 3.209 6.0| 19.3 322 |1048.04| — 621.5| 2.953| 3.903 5.1
4 1 |1042.00| — 026.1| 2.314| 3.217 9.0| 195 4 1 |104250| — 518.2| 3.010| 3.909 7.3
411 |1038.23|+ 0353| 2401| 3.225| 11.8| 19.7 411 |103830| — 417.6| 3.003| 3.914| 05
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EPHEMERIDES

3 4.1 3 4.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
234098 1999 TJ243 3 41123°77 1°4/ 5.6 18 43755 1983 RJ1 3 4.1 215741 077/ 4.8 18
h m o ’ o m m o ’ o m
2 1 |[1120.98|— 0305| 2.013| 2.838| 12.9| 208 2 1 [1123.92]+ 151.2] 2.101| 2.928| 12.4| 19.4
211 [1116.11|+ 0 0.6| 1.938| 2.843 96| 20.6 211 [111829 |+ 223.7| 2.012| 2.920| 9.2| 19.2
221 |11 9.45|+ 046.9| 1.887 | 2.848 58| 20.4 221 |1110.76 |+ 3 9.6 | 1.948| 2.911 54| 18.9
3 2 |11 1.68|+ 1445| 1.864| 2.852 21| 20.2 3 2 |11 198+ 4 48| 1.912| 2.901 14| 186
312 |1053.70 | + 247.5| 1.870| 2.856 31| 20.2 312 |1052.85 |+ 5 3.6| 1.906| 2.891 3.2| 18.7
322 |1046.39 |+ 349.5| 1.905| 2.860 6.9| 20.5 322 |104430|+ 6 0.0| 1.930| 2.880| 7.2| 19.0
4 1 |104056 |+ 4446| 1.966| 2.864| 10.6| 20.7 4 1 |1037.20|+ 6486| 1.980| 2.869 | 11.0| 19.2
411 |1036.73|+ 5286| 2.050| 2.868| 13.7| 20.9 411 |1032.17 |+ 7253| 2.053| 2857 | 142| 19.3
458985 2011 WC7» 3 4.1 245200 6%6/27.117 215909 2005 JH13 3 4.1196°38 3°9/29.7 18
2 1 |1127.46]| +2121.4| 1.738| 2.600| 12.9] 21.0 2 1 |112620| +15 9.7| 1.897| 2.753| 12.2] 207
211 |1121.30|+2239.7| 1.665| 2.586 9.8| 20.8 211 |1120.03|-+16 23| 1.827| 2.752| 8.8| 205
221 |1112.64| +2356.1| 1.617| 2.572 72| 20.6 221 |1111.76 | +1657.3| 1.783| 2.749| 5.4 | 203
3 2 |11 230|425 0.6| 1.596| 2.557 69| 20.6 3 2 |11 2.15|+1747.3| 1.767 | 2.747 3.9 20.2
312 |1051.53 | +2544.2| 1.602| 2.542 92| 20.7 312 |1052.29 | +1825.4| 1.780| 2.744| 6.3| 20.3
322 [1041.63|+26 2.1 | 1.634| 2526 | 12.6| 20.8 322 |1043.26 | +1847.0| 1.820| 2.740| 9.8| 205
4 1 |1033.74|+2553.1| 1.689| 2510| 15.9| 21.0 4 1 |1035.99|+1850.0| 1.885| 2.736 | 13.2| 20.7
411 |1028.58 | +2519.9| 1.761| 2.493| 18.8| 21.2 411 |1031.10| +1834.8| 1.970| 2.731| 16.1| 20.9
308340 2005 PB>q 3 4.1 244739 078/ 3.217 246567 2008 SD261 3 4.1 61°36 1°0/ 3.117
2 1 |1120.00|+ 659.4| 2.605| 3.444| 9.9 215 2 1 [112092] + 640.8] 1.942| 2.791| 12.3] 21.3
211 |1115.15|+ 735.1| 2516 3.434| 7.1| 213 211 |1116.11 |+ 7265| 1.875| 2.797| 8.8| 21.1
221 |11 8.84 |+ 818.2| 2.454| 3.423 39| 21.1 221 |11 9.48 |-+ 821.8| 1.832| 2.802| 4.8| 20.9
3 2 (11 1.60|+ 9 46| 2.422| 3.412 09| 20.8 3 2 |11 1.74| -+ 921.1| 1.817| 2.808 11| 206
312 |[1054.12 |+ 949.7| 2.420| 3.401 32| 21.0 312 |1053.81 | +1017.7| 1.832| 2.813 3.9 208
322 |1047.10 | +1029.3 | 2.447 | 3.390 65| 21.2 322 |1046.62 | +11 57| 1.874| 2.819| 7.9| 21.1
4 1 |1041.19|-+1059.8| 2.502| 3.378 95| 21.4 4 1 |104095|+1140.9| 1.942| 2.825| 11.5| 21.3
411 |1036.89|+1119.2| 2580 | 3.366| 12.1| 21.5 411 |1037.36|+12 1.0| 2.031| 2.830| 145| 21.5
170254 2003 QVs3 3 4.1 161710 173/ 2918 428737 2008 RY110 3 4.1109%07 1°4/ 2.7 18
2 1 [112534|+ 727.3| 1.997| 2.840| 12.3] 21.3 2 1 [112233] + 829.7] 2.115] 2.962| 11.5] 22.0
211 [1119.24 |+ 815.8| 1.928| 2.847 88| 21.1 211 |1116.96 |+ 913.2| 2.051| 2.973| 82| 21.8
221 [1111.22|+ 913.1| 1.884| 2.853 49| 20.9 221 |11 9.89|+10 3.7| 2.014| 2.983| 45| 21.6
3 2 |11 2.03|+1013.3| 1.869| 2.859 1.3| 206 3 2 |11 1.81|-+1055.7| 2.005| 2.994 15| 21.4
312 |1052.64|+11 9.7 | 1.884| 2.863 41| 208 312 |1053.50 | +1143.4| 2.025| 3.004| 4.0| 21.6
322 |1044.02| +1156.6| 1.928| 2.867 81| 21.1 322 |1046.11| +1222.0| 2.074| 3.014| 7.6| 21.8
4 1 |1037.02|-+1230.1| 1.998| 2.871| 11.6| 21.3 4 1 |1040.10 | +1247.9| 2.150| 3.024| 109| 22.0
411 |1032.19|+12483| 2.089| 2.873| 146| 215 411 |1036.06 | +1259.9| 2.247| 3.033| 13.7| 223
348573 2005 WH2o 3 41 28°75 579/29.318 361704 2007 VZ206 3 4.1 82°82 5°0/28.918
2 1 [1126.49] +1637.0| 1.154| 2.035| 16.6| 20.4 2 1 |112525]| +1554.4| 1.514| 2.382| 14.1| 20.2
211 |1121.07|+1735.7| 1.105| 2.040| 12.1| 20.2 211 |1119.62 | +17 83| 1.463| 2.392| 10.1| 20.0
221 |1112.61|+18355| 1.077| 2.046 77| 20.0 221 |111159|+1823.9| 1.436| 2.402| 6.4| 19.8
3 2 |11 2.28|+1924.7| 1.074| 2.053 6.0| 19.9 3 2 |11 211|-+1931.5| 1.435| 2.412| 5.1| 19.7
312 |1051.80 | +1953.2| 1.095| 2.060 9.0| 20.1 312 |105251 | +2021.8| 1.462| 2.422| 7.8| 19.9
322 |1042.78 | +1955.8| 1.139| 2.068| 13.5| 20.3 322 |1044.04 | +2049.7| 1.514| 2.432| 11.6| 20.1
4 1 |1036.49 | +1932.1| 1.203| 2.076 | 17.7| 20.6 4 1 |1037.70 | +2053.7| 1580 | 2.442| 152| 20.4
411 |1033.53|+1845.4| 1.285| 2.085| 21.2| 20.9 411 |1034.08| +2035.4| 1.682| 2.452| 182| 20.6
356618 2011 UT 14 3 4.1 285739 175/ 3.218 432570 2010 NK37 3 4.1174°74 0°3/ 3.8 17
2 1 |112751 |+ 848.7| 1.430| 2.288| 15.4| 20.6 2 1 |1119.10| + 4186| 2.719| 3.550| 9.8] 21.6
211 [112163|+ 9 40| 1.351| 2276 | 11.2| 203 211 |1114.40| -+ 5105| 2.639| 3552 | 7.0| 21.4
221 [1112.95|+ 928.4 | 1.204| 2.265 6.3| 20.0 221 |11 838 |-+ 611.4| 2587 | 3.554| 3.9| 21.2
3 2 |11 238 |+ 955.9| 1.264| 2.254 16| 19.7 3 2 |11 154|+ 717.2| 2565| 3.555| 0.7| 20.9
312 [1051.29 | +1019.1 | 1.261| 2.243 52| 19.9 312 | 105453 |+ 822.9| 2573 | 3.556 28| 21.1
322 [1041.14| +1032.1| 1.284| 2.232| 10.4| 20.1 322 |1048.00 |+ 9236| 2.612| 3557 | 6.0 21.3
4 1 |1033.23|-+1030.7| 1.330| 2.221| 15.1| 20.4 4 1 |104252|+10155| 2.679| 3557 | 89| 21.5
411 |1028.35|+1013.7| 1.395| 2.210| 19.1| 20.6 411 |1038.55|+1055.8| 2.760| 3557 | 11.3| 21.7
462899 2010 XP43 3 41 79°30 0°2/ 3.918 419887 2011 ALgs 3 41120714 8°0/10.117
2 1 [1123.09]| + 3225 1.710| 2.553| 14.0] 21.3 2 1 [1128.48]| —1423.1] 1.933| 2.681| 16.2| 20.6
211 |1117.70| + 4175| 1.658| 2575| 10.1| 21.1 211 |1121.81|—1536.9| 1.851| 2.683| 13.6| 205
221 |111035|+ 526.1| 1.630| 2.598 56| 20.9 221 |1112.86| —1629.6| 1.790| 2.686 | 10.9| 20.3
3 2 |11 1.86|+ 641.4| 1.630| 2.621 09| 20.6 3 2 |11 238|—1657.9| 1.754| 2.680| 8.7| 20.2
312 |1053.33 |+ 755.3| 1.659| 2.643 3.7 20.9 312 |1051.43| —17 1.9| 1.746| 2.691 81| 20.1
322 |1045.76 |+ 9 0.6 | 1.715| 2.665 8.1| 21.2 322 |1041.18| —1644.7| 1.764| 2.693| 9.4 | 20.2
4 1 |1039.98 |-+ 951.9| 1.797| 2.687 | 11.9| 21.4 4 1 |1032.66| —1612.7| 1.808| 2.696 | 11.9| 20.4
411 |1036.50 | +1026.51 1.901| 2.708| 15.0| 21.7 411 |1026.60| —1533.4| 1.874| 2.698| 146| 20.5
464244 2015 DB1go 3 41 253713 177/ 5.7 17 179053 2001 ST3g 3 4.1144°70 5°0/28.418
2 1 |1121.73| — 023.8| 1.968| 2.794| 13.2| 21.0 2 1 |1127.75|+2018.6| 2.108| 2.961| 11.3| 20.2
211 |1116.75|— 0 7.4| 1.887| 2.791 99| 20.7 211 |1120.88|+21 9.6 | 2.052| 2.970| 8.4 | 20.0
221 |11 9.88 |+ 023.8| 1.829| 2.789 6.1| 20.5 221 |1112.09|+2157.3| 2.022| 2.979| 5.8| 19.9
3 2 |11 181 |+ 1 6.6| 1.799| 2.786 23] 203 3 2 |11 220|+22349| 2.021| 2987 | 5.1| 198
312 |1053.44 |+ 155.9| 1.797 | 2.783 32| 203 312 |1052.22 | +2256.7| 2.049| 2.995| 7.0| 20.0
322 |1045.72 |+ 245.7| 1.824| 2.780 71| 20.6 322 |1043.14| +23 0.2| 2.104| 3.002| 9.8| 20.1
4 1 |1039.51 |-+ 330.4| 1.877| 2.777| 10.9| 20.8 4 1 |1035.79 | +22449| 2.184| 3.009| 12.6| 20.3
411 |103539|+ 4 54| 1.952| 2.775| 141| 21.0 411 |1030.68| +2212.7| 2.285| 3.015| 15.0| 20.5
388148 2005 WP1s0 3 41 284736 1°0/ 2.9 17 317065 2001 ST 141 3 4.1134°0 076/ 4.7 18
2 1 [111969]+ 8 0.7| 2.476| 3.321| 10.1| 21.4 2 1 112424+ 251.2] 1.886| 2.721| 13.3| 21.2
211 |1114.94|+ 834.6| 2.398| 3.319 72| 21.2 211 |111855|+ 311.2| 1.815| 2.727| 9.7| 21.0
221 |11 872 |+ 915.1| 2.347| 3.316 40| 21.0 221 |1110.88 |+ 3435| 1.768| 2.732| 56| 20.8
3 2 |11 160 |+ 957.9| 2.324| 3.314 1.1| 208 3 2 |11 2.00|+ 424.0| 1.748| 2.738 14| 205
312 |1054.28 | +1038.3| 2.332| 3.312 34| 21.0 312 |1052.90 |+ 5 7.1 | 1.758| 2.743 3.3| 20.6
322 |1047.50 | +1112.1| 2.368| 3.310 6.7| 21.2 322 | 104458 |+ 547.0| 1.795| 2.748| 75| 20.9
4 1 |1041.90|-+1136.1| 2.431| 3.307 97| 21.4 4 1 |1037.92|+ 618.8| 1.859| 2.753| 11.4| 21.1
411 |1037.96 | +11485| 2517 | 3.305| 12.3| 215 411 |1033.49 |+ 639.4| 1.945| 2757 | 146| 21.4




EPHEMERIDES

3 4.1 3 4.1
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
288766 2004 RBos 3 4.1139°51 2°4/ 6.5 16 190038 2004hRKss 3 41 236779 372/ 7.517
h m o ’ m m o ’ o m
2 1 [1123.96|— 231.9| 2.237| 3.044 12_5 21.5 2 1 [112128|—6 1.6| 2.238| 3.034| 12.8] 20.9
211 |1118.09|— 227.9| 2.162| 3.053 94| 213 211 |1116.35| — 5435 | 2.141| 3.022| 10.0| 20.7
221 [111053|— 2 99| 2.111| 3.063 6.1 21.1 221 |11 9.67|— 5 7.4| 2.067| 3.010| 6.8| 205
3 2 |11 1.94|— 140.3| 2.089| 3.071 3.0 20.9 3 2 |11 1.82|— 4152| 2.020| 2.997 3.9| 203
312 [1053.17|— 1 3.0| 2.096| 3.080 32| 21.0 312 |1053.62| — 311.2| 2.003| 2.984| 3.6| 202
322 |1045.06| — 022.8| 2.133| 3.087 6.4| 21.2 322 |1045.90| — 2 1.3| 2.015| 2.971 6.6 | 20.4
4 1 |1038.35|+ 015.4| 2.197| 3.095 97| 21.4 4 1 |1039.48| — 051.9| 2.054| 2.957| 10.0| 20.6
411 |1033.57 |+ 047.4| 2.285| 3.102| 125| 21.6 411 |1034.94 |+ 011.1| 2.118| 2943 | 13.1| 20.7
82054 2000 TG3g 3 4.1 238746 6°4/26.0 18 54894 2001 OXgo 3 4.1187°73 0°6/ 3.5 18
2 1 |1127.15|+28 9.4| 2525| 3.369| 10.0| 19.4 2 1 112424+ 611.2] 2.315] 3.149| 11.1] 19.9
211 |1120.36 | +2854.1| 2.459 | 3.361 8.0| 19.2 211 |111831 |+ 6457 | 2.234| 3.1490| 8.0| 19.7
221 |1111.79 | +29 30.6 | 2.420 | 3.353 6.6 19.1 221 |1110.69 |+ 7285| 2.180| 3.147| 45| 195
3 2 |11 2.16 | +2952.8| 2.408| 3.344| 6.6| 19.1 3 2 |11 1.99|-+ 8154 | 2.155| 3.146| 0.8| 19.2
312 |1052.39 | +2956.3| 2.426 | 3.336 8.0| 19.2 312 |1053.06|+ 9 1.2| 2.161| 3.143 33| 19.4
322 |1043.36 | +2939.4 | 2.470| 3.327| 10.2| 19.3 322 |1044.74 |+ 9409 | 2.197| 3.140| 7.0| 19.6
4 1 |1035.87|-+29 28| 2.538| 3.318| 12.3| 195 4 1 |1037.77|+10109| 2250 | 3.136| 10.3| 19.8
411 |1030.41|+28 9.2| 2.626| 3.300| 14.3| 19.6 411 |1032.71|+1029.0| 2.345| 3.131| 13.2| 20.0
518134 2016 CCoasgo 3 4.1 284°%49 4°8/ 8.017 44777 1999 TS5 3 4135982 1°2/ 5.0 18
2 1 |112290|— 7158 1.882| 2.679| 148 21.3 2 1 |112451 |+ 157.3| 1518]| 2.361| 155]| 187
211 |1117.89|— 7346 1.782| 2.661| 11.8| 21.1 211 |111921 |+ 2 6.6| 1.445| 2360| 11.5| 185
221 |1110.72| — 734.1| 1.705| 2.643 85| 20.9 221 |1111.47 |-+ 2315| 1.395| 2.360| 6.8| 182
3 2 |11 2.02|— 7143 1.653| 2.624| 55| 206 3 2 |11 216|+ 3 8.0 1.371| 2.360 20| 17.9
312 |1052.77 | — 638.0| 1.629| 2.605 51| 20.6 312 | 105250 |+ 349.6| 1.374| 2.360 3.8| 18.0
322 |1044.05|— 550.4| 1.632| 2.587 79| 207 322 |1043.76 | + 429.4| 1.403| 2360| 8.7| 183
4 1 |1036.87|— 4583| 1.661| 2568 | 11.6| 20.9 4 1 |1037.02|+ 5 12| 1.457| 2360| 13.2| 18.6
411 |1031.99|— 4 87| 1.712| 2550| 15.1| 21.0 411 |103298|+ 520.7| 1.531| 2.361| 17.0| 18.8
385256 2001 OU3 3 4.1 191°78 478/ 6.6 18 373593 2002 CN1g9 3 4.1359%24 0°3/ 3.918
2 1 |1133.63|— 2584 1.337| 2.157| 185 207 2 1 |112442| + 646.3| 1.459| 2.316| 152] 19.9
211 [1126.24| — 348.8| 1.260| 2.156 | 14.4| 20.4 211 |1119.20 | + 643.3| 1.380| 2.314| 11.0| 19.6
221 |1115.67 | — 420.6| 1.205| 2.155 97| 20.1 221 |1111.48 |+ 650.0| 1.342| 2.312| 6.2| 19.3
3 2 |11 292 |— 433.1| 1.174| 2.154| 55| 19.9 3 2 |11 216+ 7 2.0| 1.321| 2.311 1.1] 19.0
312 |104955|— 4289 1.171| 2.152 58| 19.9 312 |105253 |+ 713.6| 1.326| 2.312| 42| 192
322 [1037.29| — 4135 1.194| 2.149| 10.2| 20.1 322 |1043.89 |+ 719.7| 1.358| 2.313| 92| 195
4 1 |102759 | — 354.1| 1.241| 2.146| 149| 20.4 4 1 |1037.33|+ 716.2| 1.413| 2.314| 13.7| 198
411 |1021.34| — 337.7| 1.308| 2.142| 19.1| 20.6 411 |103355|+ 7 1.1| 1.488| 2317 | 17.5| 20.0
330099 2005 WM14s 3 4.1 101%8 4°4/ 9.218 141406 2002 AR162 3 41 8%4 0°7/ 4.618
2 1 [1122.03] —1054.0| 2.130| 2.902| 14.1] 21.8 2 1 [1121.11]+ 148.7] 1.242] 2.101| 17.2] 19.6
211 |1116.71| —1028.1| 2.063| 2.925| 11.3| 21.6 211 |1117.10 |+ 2256 | 1.177| 2.101| 12.7| 19.3
221 |11 9.74| — 940.3| 2.020| 2.947 81| 214 221 |111041 |+ 323.2| 1.134| 2.102| 7.4| 19.0
3 2 |11 1.80|— 833.1| 2.003| 2.969 53| 21.3 3 2 |11 1.98| -+ 4351 1.114| 2.104 1.7| 187
312 |1053.76 | — 7 11.8| 2.015| 2.990 45| 21.3 312 |1053.19 |+ 551.2| 1.120| 2.107| 4.4| 189
322 |1046.46 | — 543.4| 2.056| 3.010 6.6| 21.5 322 |1045.48 |+ 7 1.0| 1.151| 2.110| 9.9| 19.2
4 1 |1040.63|— 4154| 2.125| 3.031 96| 21.7 4 1 |1040.01 |+ 756.2| 1.204| 2.114| 149| 195
411 |1036.74| — 2545| 2.219| 3.050| 12.4| 21.9 411 |103751|+ 831.7| 1.276| 2.118| 19.0| 19.7
281137 2007 CHes 3 41 27°44 7°9/28.6 18 71014 1999 XWs) 3 41209930 2°5/ 1.218
2 1 |112951|+2337.7| 1.260| 2.133| 16.0| 19.3 2 1 |112270| +1256.3| 2551 | 3.399| 9.8] 205
211 [1122.93|+2413.6| 1.221| 2.147| 12.1| 19.1 211 |1117.13| +1346.8| 2.471| 3.392| 7.0| 203
221 |1113.47|+24395| 1.204| 2.161 89| 19.0 221 |1110.00 | +1440.7| 2.418| 3.385| 4.1| 20.1
3 2 |11 2.45| 424457 1.211| 2.176 8.0| 19.0 3 2 |11 1.88|-+1533.0| 2.394| 3.377 25| 20.0
312 |1051.57 | +2426.0| 1.243| 2.193| 10.2| 19.1 312 |1053.563 | +1618.3| 2.402| 3.369| 4.6| 20.1
322 |1042.35|+2339.9| 1.299| 2210| 13.7| 19.4 322 |1045.71 | +1652.7| 2.438| 3.360| 7.6| 20.3
4 1 |1035.87|-+2230.8| 1.376| 2.228| 17.1| 19.6 4 1 |1039.11 | +1713.5| 2501 | 3.351| 10.4| 20.5
411 103260 +21 42| 1.471| 2.248| 20.0| 19.9 411 |1034.25|+17199| 2.586| 3.341| 129| 20.6
175929 2000 DBgsg 3 4.1 134%9 0°8/ 3.4 18 95524 2002 EN7o 3 4.1115%7 1°3/ 5.518
2 1 |112435|+ 6286 1.727| 2576| 13.6| 19.1 2 1 |112068|— 0275]| 1.948| 2776 | 13.2] 19.7
211 |1118.80|+ 7 1.9| 1.658| 2.579 9.8| 18.9 211 |111599 |+ 0 8.9 | 1.872| 2.779| 9.8| 195
221 |1111.11|+ 7456 1.613| 2.582 55| 18.6 221 |11 947|-+ 1 13| 1.821| 2.782| 5.9| 193
3 2 |11 2.07|+ 834.2| 1.595| 2585 1.1| 183 3 2 |11 1.79|+ 2 54| 1.797| 2.785 20| 19.0
312 105279 |+ 920.7| 1.605| 2.588 41| 18.6 312 |1053.88 |+ 314.9| 1.802| 2.788 31| 19.1
322 |1044.36 |+ 959.0| 1.643| 2.590 86| 188 322 |1046.66 | + 422.9| 1.835| 2.791 71| 19.4
4 1 |1037.74|+1024.7| 1.706 | 2593 | 12.6| 19.1 4 1 |1040.93 |+ 523.1| 1.894| 2.793| 109| 19.6
411 |1033.52|+10354| 1.790| 2.595| 15.9| 19.3 411 |1037.26|+ 611.0| 1.976| 2.796 | 14.1| 198
89564 2001 XJ103 3 4.1 143%9 473/29.2 18 132018 2002 CD1g7 3 41 32756 278/ 2.218
2 1 |1127.01|+15 63| 1.822| 2.679| 12.6| 20.4 2 1 |1122.88|+ 9154 1.125| 2.003| 17.1] 19.1
211 |112058| +1622.4| 1.766 | 2.691 91| 20.2 211 |1118.41|-+1010.2| 1.079| 2.014| 12.2| 18.8
221 |1112.04|+17 40.9| 1.737| 2.702 56| 20.0 221 |1111.10| +1116.2| 1.053| 2.027| 6.8| 18.6
3 2 |11 2.22|+1853.0| 1.735| 2.713 43| 19.9 3 2 |11 2.08|-+1223.0| 1.052| 2.040 2.8| 18.3
312 |1052.27 | +1950.8| 1.763| 2.723 6.8| 20.1 312 |1052.95|+1319.7| 1.075| 2.054| 6.4| 18.6
322 |1043.28 | +2029.2| 1.818| 2.732| 10.2| 20.3 322 |1045.20 | +1358.0| 1.122| 2.069| 11.6| 18.9
4 1 |1036.16 | +2046.1| 1.897| 2.740| 13.5| 20.6 4 1 |1039.97 | +14139| 1.190| 2.085| 16.2| 19.2
411 |1031.47|+204261| 1.997| 2.747| 16.3| 20.8 411 |1037.85|+14 72| 1.276| 2.101| 20.0| 19.5
403307 2009 CRs 3 41 67°38 273/ 2118 169343 2001 TD2os 3 41 77799 5°0/27.518
2 1 |[112257|+ 741.0| 1.400| 2.265| 15.3| 21.1 2 1 |1121.79| +20 5.8| 2.193| 3.055| 10.6| 19.8
211 |1117.82 |+ 859.0| 1.345| 2.275| 10.8| 20.9 211 |1116.61 | +2113.1| 2.140| 3.063| 7.8| 19.6
221 |1110.65|+1029.8| 1.313| 2.285 6.0| 20.7 221 |11 9.72|-+2218.1| 2.113| 3.071 55| 195
3 2 |11 1.99|+12 3.4 1.307| 2.296 23| 204 3 2 |11 1.83|-+2313.7| 2.114| 3.079| 5.1| 195
312 |1053.14 | +1328.8| 1.329| 2.306 58| 20.7 312 |1053.83| +2354.2| 2.144| 3.087| 7.0| 19.6
322 |1045.37 | +1437.2| 1.376| 2.317| 105| 21.0 322 |1046.57 | +2416.1| 2.200| 3.005| 9.7| 19.8
4 1 |1039.71|+1523.1| 1.446| 2.328| 14.7| 21.3 4 1 |1040.80 | +24185| 2.281| 3.103| 12.3| 20.0
411 |1036.77| +15454| 1.535| 2.339| 182| 215 411 |1037.01|+24 26| 2381 | 3.111| 145| 20.2
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EPHEMERIDES

3 4.1 3 4.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
42081 2001 AX7 3 4.1108°%68 276/ 6.518 197634 2OO4hKV10 3 4.2 266777 373/ 1.518

h m o ’ o m o ’ o m
2 1 [1124.18| — 3235 1.684| 2.503| 15.3 2 1 [1124.12] +1019.7| 1.414]| 2.281| 15.0]| 20.8
211 |1118.67|— 259.7| 1.619| 2517 | 11.6 211 |1119.25|+1132.7| 1.339| 2269 | 10.8| 205
221 [1111.02|— 2159 1.576| 2.530 7.4 221 |1111.68| +1257.6| 1.286| 2.258| 6.2 20.2
3 2 |11 2.08| — 116.0| 1.560| 2.543 3.4 3 2 |11 226|+1424.6| 1.260| 2.246 3.4 | 20.0
312 |1052.96|— 0 6.8| 1.571| 2.556 3.7 312 [1052.32| +15425| 1.260| 2.234| 6.8| 20.2
322 [1044.74|+ 1 39| 1.611| 2.569 7.7 322 [1043.27| +1641.9| 1.286| 2.222| 11.6| 20.4
4 1 |103836|+ 2 86| 1.676| 2.581| 11.7 4 1 |1036.36 | +17 17.5| 1.334| 2209 | 16.1| 20.6
411 |103439|+ 3 1.4| 1.764| 2593 | 15.1 411 |1032.40| +1728.0| 1.401| 2.197| 20.0| 20.8
209577 2004 XYs3 41 25°%46 372/ 1. 302435 2002 DD1g 4.2 101°%55 3°1/ 6.5 18
2 1 |1122.47 ]|+ 8.1| 1.078| 1.960| 17.3 2 1 |1126.42] — 251.9] 1.556]| 2.378| 16.2| 21.1
211 |1118.20 | 8.3| 1.032| 1.970| 123 211 [1120.44| — 252.0| 1.491| 2.391| 12.4| 20.9
221 |1111.01 ]+ 8.0| 1.008| 1.982 6.9 221 [1112.10| — 2325| 1.449| 2.403| 8.0| 207
3 2 |11 2.08 | 6.8| 1.007 | 1.995 3.2 3 2 |11 231 |— 156.3| 1.432| 2.415 39| 205
312 |1053.04|+14 3.9 1.030| 2.009 6.8 312 (105230 — 1 9.2| 1.443| 2.427| 42| 205
322 |1045.42| +14315| 1.076 | 2.024 | 12.0 322 |1043.30| — 0184 | 1.481| 2.439| 83| 208
4 1 |1040.40|-+1436.5| 1.143| 2.040| 16.6 4 1 |1036.34 |+ 028.7| 1544 | 2.450| 12.4| 21.0
411 |10 38.56 | 9.1| 1.228| 2.057 | 20.4 411 |1032.04|+ 1 65| 1.628| 2.461| 16.0| 21.3
169418 2001 XFoos 41 97°31 9°3/19. 117042 2004 JFa 42 4%2 2%6/ 6.2 18
2 1 [1125.75] +40 9.2| 2.625| 3.441] 10.5 2 1 [112011] — 154.1] 1.370] 2.212| 16.9]| 19.1
211 |1119.42| +4150.3| 2.613| 3.464| 95 211 [1116.22| — 140.9| 1.300| 2.212| 12.8| 18.8
221 |1111.27 |+ 44| 2.627| 3.487 9.3 221 |11 987|— 1 58| 1.252| 2.212| 8.1| 186
3 2 (11 2.11 | 47| 2.667| 3.509 9.8 3 2 |11 1.93|— 012.3]| 1.227| 2.213 35| 18.3
312 |1052.92 | 7.8| 2.731| 3.530| 10.9 312 [1053.64 |+ 051.9| 1.229| 2.216| 4.1| 183
322 |10 44.63 | 35| 2.817| 3552 | 12.2 322 |1046.28 |+ 157.9| 1.256| 2.218| 8.8| 18.6
4 1 |1038.03|-+4434.0| 2.921| 3.573| 135 4 1 |1040.96 |+ 256.8| 1.306| 2.222| 135| 18.9
411 |10 33.58 | A 3.6 | 3.041| 3.503| 1455 411 1103837 |+ 3422| 1.376| 2.227| 17.4| 19.1
418999 2009 OE1» 4.1 283°30 8°2/10. 433217 2012 UD12s 4.2187°%69 3°1/ 7.5 17
2 1 |1124.70 1.775| 2.534| 17.0 2 1 [112135] — 5 2.440| 3.234| 119 215
211 |11 19.34 1.685 | 2.526 | 14.4 211 [1116.21| — 5 2.354 | 3.234| 93| 21.3
221 |1111.61 1.615| 2.518| 11.5 221 |11 953| — 5 2202 | 3.233| 6.4 21.1
3 2 |11 2.24 1.570 | 2.510 9.1 3 2 |11 18| — 4 2.257 | 3.233 37| 21.0
312 |1052.30 1.550 | 2.502 8.3 312 |1053.93| — 4 2.252 | 3.232 35| 20.9
322 |10 42.99 1.555| 2.494| 97 322 [1046.54| — 3 2.276 | 3.231 60| 21.1
4 1 |10 35.43 1.586 | 2.486| 12.5 4 1 |104036| — 2 2.328| 3230| 9.0| 21.3
411 |10 30.40 1.638 | 2.478 | 15.6 411 1103590 — 2 2.404 | 3.228| 11.7| 215
169141 2001 QQg2 4.1 184°58 3°0/29. 57012 2000 TA»; 4.2 196°%62 179/ 1.7 18
2 1 |1123.08] 4 2.315| 3.168| 10.4 2 1 |1119.08| +10 6.1 | 2.539| 3.388| 9.8] 195
211 |1117.48 | 2.245| 3.168 75 211 |111453|+11 7.7| 2.464| 3.387| 6.9| 19.3
221 |1110.22 |+ 2.201 | 3.168 45 221 |11 855|-+1215.1| 2.416| 3.386 39| 19.1
3 2 (11 1.94 |4 2.187 | 3.168 3.0 3 2 |11 1.67|-+1323.2| 2.398| 3.384 19| 19.0
312 |1053.49 | 2.202 | 3.167 5.1 312 |1054.60 | +1426.2| 2.409| 3.382| 4.1| 19.1
322 |10 45.70 | 2.245 | 3.167 8.1 322 |1048.04| +1519.4| 2.450| 3.380| 7.1| 19.3
4 1 |1039.30| 2.314| 3.166| 11.1 4 1 |1042.62|+1559.4| 2518 | 3.378| 10.0| 19.5
411 |1034.79 | 2.405| 3.165| 13.6 411 |1038.82| +1624.7| 2.608| 3376 | 125| 19.7
384892 2012 TEis 4.1 128°38 1°0/ 5. 375300 2008 PN1g 4.2 187°67 1°6/ 6.2 17
2 1 [1119.92]+ 022.0| 2505| 3.325| 10.9 2 1 [112051] — 249.8| 2.603| 3.407| 11.0| 22.1
211 |1115.07|+ 0543 | 2.430| 3.334| 8.0 211 [111553| — 2 44| 2.514| 3.406| 8.3| 21.9
221 |11 8.81 |+ 138.2| 2.382| 3.342 4.8 221 |11 911|— 1 45| 2.452| 3.405| 5.2| 217
3 2 |11 1.69|+ 230.2| 2.362| 3.351 1.6 3 2 |11 178+ 0 6.6 | 2.418| 3.403 22| 215
312 |1054.42 |+ 325.7| 2.373| 3.350 2.6 312 [1054.23 |+ 123.9| 2.416| 3.401 26| 21.6
322 [1047.71 |+ 419.9| 2.413| 3.366 5.8 322 |1047.16 | + 241.6| 2.444| 3.3908| 5.7| 21.8
4 1 |1042.17 |-+ 5 8.2| 2.481| 3.374| 8.9 4 1 |1041.21 |+ 3545| 2500| 3.394| 88| 21.9
411 |1038.25|+ 547.3| 2573 | 3.381| 115 411 |1036.86|+ 4580| 2582 3389 | 11.5| 22.1
132037 2002 CS127 41 76°33 2°%0/ 2. 172784 2004 EHgs 4.2 297°18 1°0/ 3.2 17
2 1 [112267|+ 647.9| 1.420| 2.282] 15.3 2 1 |1123.66|+ 8459| 2.195| 3.039| 11.3| 19.7
211 [1117.92|+ 8 3.3| 1.361| 2.289 | 10.9 211 |1118.00 |+ 858.6| 2.115| 3.034| 81| 195
221 [1110.74|+ 932.6| 1.325| 2.297 6.0 221 |111058 |+ 917.0| 2.061| 3.030| 45| 19.3
3 2 |11 2.05|+11 65| 1.315| 2.304 2.0 3 2 |11 2.05|-+ 937.1| 2.036| 3.026 1.1] 19.0
312 |1053.13 | +1234.0| 1.333| 2.312 5.5 312 |1053.28 |+ 9545 | 2.040| 3.021 3.6| 19.2
322 [1045.24 | +13459| 1.376 | 2.320| 10.3 322 |1045.16 | +10 5.5| 2.073| 3.017| 7.3| 19.4
4 1 |1039.44|-+1436.3| 1.443| 2.328| 14.6 4 1 |1038.46|+10 7.3| 2.133| 3.013| 10.7| 19.6
411 |1036.35|+15 3.4| 1.530| 2.335| 18.1 411 |1033.73|+ 9585| 2.215| 3.008| 13.6| 19.8
504197 2006 THo7 4.2 185727 074/ 3. 401068 2011 UEsy 4.2 240°73 173/ 5.3 17
2 1 112029+ 553.6| 2.820| 3.653 9.4 2 1 [1123.05]| — 041.9] 1.623| 2.456| 15.2| 215
211 [1115.24 |+ 626.7| 2.739| 3.653 6.8 211 [1118.19|+ 0 45| 1.536| 2.446| 11.3| 21.3
221 |11 888 |+ 7 6.9| 2.685| 3.653 3.8 221 (111098 |+ 112.0| 1.472| 2.435| 6.9| 21.0
3 2 |11 1.71 |+ 750.6| 2.661| 3.652 0.7 3 2 |11 216|+ 235.7| 1.435| 2.424| 21| 207
312 |1054.37 |+ 833.6| 2.668| 3.650 2.7 312 (105284 |+ 4 72| 1.426| 2.412 37| 207
322 |1047.49 |+ 9122 2.705| 3.649 5.8 322 |1044.23 |+ 537.0| 1.444| 2.400| 8.7| 21.0
4 1 |1041.66 |-+ 943.1| 2.769| 3.647 8.6 4 1 |1037.43|+ 656.2| 1.487| 2.387| 13.2| 21.2
411 |1037.32|+10 43| 2.858| 3.644| 11.0 411 |1033.19|+ 75861 1.552| 2374| 17.2| 21.4
360559 2003 TT2 4.2 100713 7°8/26. 421542 2014 OD17> 4.2 262752 279/ 1.9 18
2 1 |1133.22] 4 1] 1.833| 2.681| 13.0 2 1 112576 | 1.470 | 2.333| 14.8| 21.7
211 |1124.88| 9| 1.804| 2.709 | 10.2 211 |1120.31] 1.396 | 2.325| 10.6| 21.4
221 |1114.33 |+ 0| 1.800| 2.737 8.2 221 |1112.23] 1.345| 2.316| 6.1| 21.1
3 2 |11 2.66 | 7| 1.824| 2.764| 8.1 3 2 |11 2.38] 1.321| 2.308 29| 20.9
312 |1051.18 | 8| 1.875| 2.790 9.8 312 |1052.09 | 1 1.323| 2299 | 6.2| 21.1
322 |1041.10 | 4] 1.952| 2.815| 12.2 322 |1042.73 | 1.352| 2.290| 10.9| 21.3
4 1 |1033.27 | 4| 2.052| 2.839| 14.6 4 1 |1035.50| - 1.403 | 2.281| 15.3| 21.6
411 |1028.15] 51 21701 2.863 | 16.7 411 |1031.17 | A 1.474| 2.273| 19.0| 21.8
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EPHEMERIDES

3 4.2
2020 ‘ 2000 ‘ 62000 ‘ A ‘ - 5
166680 2 ‘ v 2 ‘
002 TN110 3 3 42 79714 87°3/24 020 2000 ‘ 82000 ‘ A ‘
% 1 |1128.79| +32 38 ,4 ) 0'4 18 425110 2009 SW- p ‘
S0 (28| hars) S| Sose| 93 | e o T
. 4 : - . : : 26.41 | +
221 |l11242) y342.7) 21811 3.093 951 199 211 111 1247.1] 2319| 3 °
35| + . 80 | + : 164
315 | T05044 | 135203 | 5568 | 314 64| 1oo| 221 |111163| ‘13887 2198 107
| L . : 163 | & : 3.163
325 | 102366 35253 | 2268 | 3147 18 6 20.0 3% 1172 1355.7| 2195 | 31 7.7
4 1 10 36.78 435 89| 2:349| 31 0.0 20.1 312 27| +1429.3 | 2176 162 4.4
.78 | +34 29. 73| 11.8 10 52.71 | + : 3.161| 2.
a1l (103355 | T330e| 2%87| 343 2% 203 322 |104383 Tie538| 2287 3438 a6
182350 2001 QY43 7 45274 3.224| 1522 el 4 1| 1036.59 ) 15 1351 2220 3138 79
2 1 |1124.02]+ 2 101°8 0°3/ 3 : 103093 | 415 4. 3.152 | 11.0
211 |111817|+ 223-7 2017 | 2.851 1/2 5-9 18 505900 2015 EZq 0] 2.384| 3.147| 13.6
521 | 111060 82| 1.963| 2876 9. 204 2 1 [1129 3 42 320 6°7
1188 T s 19| 3% HEEERREEE{Re ] SR i
105345 | + 813 935 | 2025| 08 : 521 111300 4+ 3| 2.045| 2952 :
322 |10 45.70 aol 1ol 392 3% REl 33 |1 3001 27 52.21 2.012 2.9 23
271 |103052 | + 915.0| 2.025| 2.9 3.41 200 312 51| 428 12| 2.006]| 2. 521 7.2
. 110 2 971 73 10 51.95 | + : 2.953 6.
411 |1035.39| 410 38% % 111 | 2.993 | 10.7 38-(33 322 |1042.38 __%; ‘{2'7 2.028 | 2.953 3?
433910 2009 BUsy " 42220 3.015| 13’6 il L | 103460/ 126 1041 29781 2333 11.0
1 |1119.84 |41 47799 276 : 029.38 | 425 13. : 2.954 | 13.
- 1 %6/ 1.3 1 513.1 5
211 111528 | +1 538 | 5083 | 3000 1/1-0 820 8 272914 2006 BD1g6 3 24224 2 903'3954 15.7
05 | +13 32 . 78 : 12172 | + : 0’ 2/ 4.4
3 2 [11 1.78 0| 2.041| 3.011 2061 211 |111 4 401 1.590| 2.4
3.3 155558 112298 2028 JO11| 44l 2044 221 |11 1010 - 22371 1.821 54| 182
322 |1047.51 +1541.8 | 2.044| 3.014 26 203 3 2 |11 0.27 | + 456.6| 1.476| 2. 42| 106
: e : . 2.04 | + 2.444
322 |104721) 116394 2.088 1 3.016 49| 205 312 |1053 537.8| 1.456| 2.4 61
411 |103853 +1r 3.1| 2.157 3.018 83| 207] 322 |10 55|+ 6207 | 1.463| 2. a0l 12
101561 1995 AA 17 18.8| 2.248| 3.020 :111'111 2091 4 1 |10 18"1’?; T 6387 1497 2%2 3'8
21 14 3 42 186° a1l 211) 411 |1036. 7265 1.556| 2.45 3
1121.03 | + 5188 50 074/ 3.8 17 83|+ 7407] 1.63 457|127
2.4 |hel03) ¥ 5i188) 21801 3021 112 188130 2002 CB1 ' 5] 2461 16.2
% 2% %1 e+ 5 %%I 358‘3‘ 3021 18 %8'3 % 1% 195 083 1806 3 24.2 178%27 1°1/ 5.2
1 188+ : 3.020 46 : 111897 | + : 268 | 3.089 ¢
335 1055815258 2939 3920 6| 200 221 |111L 1561 | 2187 3. 11.8
. + . . 1.13 | + 3.090 8
312 | 1054021 + 8128) 2.037) 3.020 08| 197 32 |11 2122 2131 8
. + . . 2.19 | + 3.091
322 102678~ 8520 2.0721 3.050 33| 199| 312 | 1053 236.1| 2.104| 3.0 52
4 1 |104090) + 9287 2.134) 3.020 23] 1991 333 18330313 38 2aor) 5 3| 26
64453 2001 VE 0a57| 53%5| 3070] 1341 23| 44 1044.48 )| + 3 31.0| 2.140 30921 22
2 1 i1 L o e e e 120 | asoors 200a 32 353.8| 2200 3.0 3
5 11 23.41 | + 8 11.5 767 175/ 2.818 4 12| 4+ 4 91| 29284 .091 99
211 | 1117.96 | 1 8 56.7 1.934 | 2.783| 12.4] 19.4 69071 2010 Oftass 3 42 150°1 0%] 3.4
060 |+ 950 789 | 88 : 11 30.11 | + . 741 074/ 3.9
3 2 |11 2.08 50.1 | 1.825| 2.795 8| 192 211 1122 7 34| 1.944| 2 :
312 10 53.36 +1045.8 | 1.811| 2.800 4.9 19.0 221 111 I5 1+ 7 71 1.873 2'778 12.9
36|+ . 30 | + : 786
322 | 104541 1137.2 1 1.826| 2.805 15| 187 32 |1 339 risl) 1827 23
. 4+ . . 258 | + . 2.794
322 1044 rizlsr) 18701 2810 43| 189| 312 |1051 7322 1810| 28 23
411 |1034.90 11246.5| 1.938 2.815 82| 1921 322 |10 68| 4 7451 | 13824 2. oL 9.2
112279 2002 LN 12550| 3035| 2553| 148! 196l 4. |0 noer|l T raar) 1T 2.8071 3.8
2219 2002 [Nas 3 42 25193  0%4) 3.8 1819.6 211 105763 | T 7250 2090 5818 | 116
2 (HRBI Ty 183 232 13 0 281186 2007 EP1e6 01 20297 2.823 147
221 |111LI7| 1 6 223 | 1138 | 2033 30| 205( 2.1 |1121.62) +1137.9 3 24-2 278%54  3°2/20.7
172921+ : : 2.696 | 5.4 : 1116.93 | + .026 | 2.883 ;
3.3 |1.2alr 1280) 1.680) 2076 4| 200 221 |1110. 13360 1030 | 5853 | ‘83
. 4 . . 2.06 | + . 2.827 4
4 1 |1036.52 938.3| 1.683| 2.635 39| 198 312 |1053 1558.2| 1.816| 2.7 9
4.1 193652 r10284) 1.729 2035 841 200f 322 39 | +1722.4 | 1.803 901 32
- +11 .614 | 12.6 10 45.19 | + : 2.770
31638 1999 GL 1 el 1795 | 5205 | 163] 207| 441 |1033% 115353 Iae| 2Hl 57
2 1 3 4.2 166°26 5° : 411 | 103377 + 8| 1.858| 2.711 :
2 1 [1128.03) 424133 2381 3199 5757118 | 121236 Adriomaeutienrer 3 421 5681 1o2
. + ) . . ianagutierrez : .
211 11121031 425 1.2| 2294 3.204 105] 186f 2 1 |114 3 4.2108°79 1672
22 | HBR 18255 38 32041 81| 185/ 211 |11 43.66 | +4147.2| 1.202 5119 | /216
312 |1052.39 +26 32.7 | 2261 | 3213 6.1 18.4 221 |11 24'11 +4330.0 | 1.255| 2. 19| 180
39| T . : 24| - : 118 1
325 | 104354 56513 | 2288 | 3216 59| 184 35 |11 0.24 | +44 425 | 1.238 6.9
. + . ) 3.83 | + : 2.116 | 16
4 1 10 35.70 26 50.3 | 2.343| 3.219 7.5 18.5 312 1 45 8.6 | 1.242 2
70 | 156 . 99 047.48 | 4+ : 2.113
A1 (193570 | 130288 343| 33| 123 18.6] 322 | 103359 T4440.4| 1267\ 2111 198
429343 2010 FM 522 3222 144 19 322 1103359 | 143209 1311 2101 20.
21 |1 5 3 4.2 215%6 1%/ 9.0 411 |1018.48 | A 1202 1.371| 2.103 1
51 12015| 4+ 0222 2 : 1°0/ 5.4 17 4003 138 51.2 | 1.445| 2. 23.1
231 |11 %3818 2221 2430 32811 111 217 2 B4 2007 YXae 3 42 110°7%?99 A
08| + 139. 246 | 8.2 ' 12572 | + 2110778  0°8/ 3.4
3 2 |11 181 8| 2.281| 3.241 215 211 |111 536.9| 1.938| 2 :
312 10 54-29 4+ 2 33.9 2.048 3-236 5.0 21.3 2921 11 19-47 —+ 6 27.8 1.88 N 12.8
. 4 . : 137 | + .884 | 2.800
312 1103429 1 33231 2.243) 3230 16 2101 3 2 728.6| 1.855 9.1
. £ . 2.7 5 11 2.22 | + : 2.823 5
4 1 |1041.43 429.8| 2271 | 3.224 11| 312 |1053 833.3| 1.855| 28 0
4.1 |104143) 1 5215 2325 | 3218 2| 3| 3B |99 TR 18 3 el 33
e 1o 37291 6 371 2403 | 3212 4] 218l 4.1 110 daT3| 102731 1543 Soe| 39
2047 19 KA e 3 4.2 155%8 0%/ 618 ; 411 | 103367 | +11 3?% %'(1)28 2.907 | 11.3
211 | 111669 | + 3 751 2253 3.081 116 19.8 452’7815 2000 OT19 T3 42321702'926 | 142
35 |h 16| T i S| Soos| 49| 199| 231 112414 + 1385 1748 Sare Chats
05387 |+ : : 3.0907| 1.1 : 1 | 111127 | + : .661 | 2.573 '
312 | 105387 | 5442 2.116| 3.101 1] 191| 372 |11 2 3187 1.601| 2. 10.5
42 | + . _ 225 | 4+ - 2566 | 6
2°1 |10 T 6379 2155 3 29| 193 312 4287| 15 1
F.1 10493t T TBE| 2329 3105) 60) 195) 322 105282 5427 1. 2ea | 5821| 3
05|+ 7576 - 100 1 04411 |+ 6 2551 | 3
22201 31931 199 187 2,1 [18037 1311 29| 1299 2532 3.0
‘ 1103588 T 83| 1510 2533 | 12.
58| + : 2.
836.1| 1.711| 2.524 168
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EPHEMERIDES

3 4.2 3 4.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
506414 1996 VGog 3 42166700 5°1/25.817 385319 2001 YM 140 3 4.2 141753 6°6/12.6 18
h m o m m o ’ o m
2 1 |1122.36 |+ 2967 | 3815| 85| 226 2 1 |1122.61|—1937.2| 2.893| 3.587 . 21.5
211 |11 16.74 | 2.912 | 3.821 6.6| 224 211 |1117.01 | —2012.3| 2.807| 3.596 | 10.7| 21.4
221 |11 9.75 | 2.885| 3.825| 53| 223 221 |11 9.97| —2028.7| 2.744| 3.604| 8.9| 21.3
3 2 |11 1.94 |+ 2.888 | 3829 | 53| 224 3 2 |11 2.01|—20251| 2.706| 3.613| 7.3| 21.2
312 |10 54.01 | 2919 | 3833| 6.7 224 312 |1053.83| —20 2.8| 2.695| 3.620| 6.6| 21.1
322 |10 46.64 | 2979 | 3836| 86| 226 322 |1046.11| —19245| 2.712| 3.628| 7.2| 21.2
4 1 |1040.42 |4 3.062 | 3.839| 105| 22.7 4 1 |1039.50| —1835.1| 2.757| 3635| 86| 21.3
411 |10 35.80 | 3.166 | 3.841| 12.2| 229 411 |1034.48| —1740.0| 2.826| 3.642| 10.4| 21.4
15189 3071 T-» 4.2 241°05 2°9/ 1.6 18 468510 2005 QMs; 4.2243%29 1°7/ 1.7
2 1 |1124.56 | 1.808 | 2.666| 12.7| 18.8 2 1 |1118.78| + 829.1| 2.780| 3.623| 92| 21.8
211 |1119.03 | 1.733| 2659 | 9.1| 185 211 |111433 |+ 950.4| 2.688| 3.608| 6.5| 21.6
221 |1111.35 |+ 1.683| 2.653| 5.3| 18.3 221 |11 8.49|+1119.9| 2.624| 3.593| 3.6| 21.4
3 2 |11 2.26 |+ 1.660 | 2.646 29| 18.1 3 2 |11 1.75|-+1252.2| 2590 | 3.577 1.7] 212
312 |1052.85 | 1.666 | 2.639| 56| 18.3 312 |1054.73| +1421.2| 2589 | 3.561 3.8| 21.4
322 |10 44.21 | 1.699 | 2.632| 95| 185 322 |1048.08| +1541.4| 2.617| 3.545| 6.9| 215
4 1 |1037.32 | 4 1.757 | 2.624| 13.3| 187 4 1 |1042.44|+1648.4| 2.674| 3528| 97| 217
411 |1032.81 | A 1.835| 2.617| 16.4| 18.9 411 |1038.28| +1740.0| 2.754| 3511 | 12.1| 21.9
452626 2005 SA16s 4.2 165°73 2°3/ 6.0 18 401146 2011 VDg 4.2148°19 973/15.9
2 1 |112845|— 126.8]| 1.812| 2.627| 14.6| 22.1 2 1 |112521| —2636.0| 2.268| 2.922| 16.4]| 21.7
211 |1121.75|— 1185 1.736| 2.633| 11.0| 21.9 211 |1119.23| —2649.3| 2.185| 2.936| 145| 21.6
221 |1112.84|— 053.9| 1.683| 2.639| 6.9 21.7 221 |1111.35| —2633.3| 2.121| 2.948| 12.4| 21.4
3 2 |11 253 |— 0159 1.658| 2.643 3.0 21.4 3 2 |11 227|—25459| 2.079| 2.959| 10.5| 21.3
312 |1051.92 |+ 030.3| 1.662| 2.647 36| 215 312 |1052.95| —2428.7| 2.063| 2.970| 9.4| 21.3
322 |1042.15|+ 1183 1.695| 2.650| 7.7| 21.7 322 |1044.34| —2247.3| 2.073| 2.979| 95| 21.3
4 1 |103420|+ 2 19| 1.755| 2.652| 11.7| 22.0 4 1 |1037.31| —2050.2| 2.110| 2.988| 10.9| 21.4
411 |1028.71 |+ 236.2| 1.837| 2.653| 151 | 22.2 411 |1032.42| —1847.4| 2.172| 2996 | 12.8| 21.5
499092 2009 FV4, 4.2 342715 7°4/27.9 17 347900 2002 VR3 4213620 2°0/ 5.9
2 1 |1134.13]| 4 6.2| 1.961| 2.804| 125| 20.4 2 1 |1127.93| — 141.3| 1.802| 2.617| 147]| 222
211 |1125.74| +28429| 1.895| 2.798| 9.9| 20.3 211 |1121.27|— 116.8| 1.735| 2.633| 11.0| 22.0
221 |1115.00 | +2847.5| 1.855| 2.793| 7.9| 20.1 221 |111251|— 0352| 1.693| 2.640| 6.8| 21.8
3 2 |11 290 |+2832.9| 1.842| 2.788| 7.5| 20.1 3 2 |11 248 |+ 019.8| 1.678| 2.664| 27| 215
312 |1050.74 | +2755.0| 1.857| 2.783| 9.1| 20.2 312 |1052.28 |+ 1215| 1.693| 2.678| 35| 21.6
322 |1039.76 | +26 53.6 | 1.899 | 2.779| 11.7| 20.3 322 |1043.00 |+ 223.0| 1.736| 2691 | 7.6| 21.9
4 1 |1030.95|+2531.6| 1.966| 2.775| 14.4| 20.5 4 1 |103557 |+ 317.9| 1.807| 2.703| 11.5| 22.1
411 |10 24.87 | 41| 2.054| 2.772| 16.8] 20.7 411 |103054 |+ 4 13| 1.900| 2.714| 148| 22.4
56750 2000 OT4 4.2 302°23 6°6/ 8.7 18 431258 2006 UFx3 4.2 236°36 370/ 1.0
2 1 |112473| — 9288 1.694| 2.484| 165| 185 2 1 |112330|+1511.5]| 2.459| 3.310| 10.0| 21.0
211 |111952|—1019.9| 1.597| 2.466| 13.5| 183 211 |1117.63| +1544.7| 2.382| 3.305| 7.2| 20.8
221 |1111.85|—1050.6 | 1.522| 2.449| 10.2| 18.0 221 |1110.36 | +1619.0| 2.333| 3.209| 4.4 | 20.6
3 2 |11 2.39|—1058.9| 1.471| 2.432| 7.4| 17.8 3 2 |11 2.09|+1649.5| 2.312| 3.203| 3.0| 205
312 |1052.26 | —1045.7 | 1.446| 2.415| 6.8| 17.7 312 |1053.62 | +1711.7| 2.321| 3.286| 4.9| 20.6
322 |1042.70| —1015.2 | 1.448| 2.398| 9.3| 17.8 322 |1045.74| +1722.2| 2.359| 3.280| 7.8| 20.8
4 1 |1034.89|— 9343| 1.474| 2.381| 12.8| 18.0 4 1 |1039.16 | +17 19.5| 2.423 | 3.274| 10.7| 21.0
411 |1029.70 | — 851.1| 1.522| 2.365| 16.4| 18.2 411 |1034.40| +17 32| 2509 3.267| 13.1| 21.1
255918 2006 SX361 42 32°10 3°7/ 1518 427801 2005 GPgs 4.2 358724 074/ 3.9
2 1 |1123.31]+ 1| 1.260| 2.136| 15.8| 20.4 2 1 |112040|+ 539.6| 1.598| 2.455| 14.1] 20.8
211 |11 18.52 | 4| 1.215| 2.150| 11.2| 20.2 211 |1116.18 |+ 6 27| 1.527| 2.452| 10.2| 205
221 |1111.12 | 5| 1.192| 2.164| 6.5| 20.0 221 |11 978 |+ 637.6| 1.480| 2.450| 5.8| 203
3 2 |11 2.20 |+ 8| 1.194| 2.179 37| 198 3 2 |11 2.00|-+ 719.0| 1.458| 2.449 1.0| 19.9
312 |1053.22 | 9| 1.221| 2.196| 6.8| 20.1 312 |1053.93 |+ 8 0.2| 1.464| 2.448| 40| 20.1
322 |10 45.54 | 8| 1.273| 2.213| 11.4| 203 322 |1046.69 | + 834.8| 1.495| 2.440| 8.7| 20.4
4 1 |1040.19 | 1 1| 1.347| 2.230| 155| 20.6 4 1 |1041.24 |+ 857.8| 1.551| 2.450| 12.8| 20.7
411 |1037.73 | 71 1.439] 2249| 18.9| 20.9 411 |103820|+ 9 63| 1.627| 2.452| 16.4| 20.9
523777 2014 YFx 3 4.2 359207 0°5/25.3 18 167551 2004 BFq 42 73°99 2%9/ 1.4
2 1 |11 3.02|+ 3.9 | 34.892 | 35.741 08| 21.0 2 1 |112424| +13559]| 2.062| 2917 | 11.5]| 20.2
211 |11 2.22 |+ 0.9 |34.834|35.740| 0.6| 21.0 211 |1118.42| +1430.1| 2.003| 2.927| 8.2| 20.0
221 |11 1.35|+2627.3|34.804|35.740| 05| 21.0 221 |1110.82|+15 6.2| 1.970| 2.938| 4.8| 19.8
3 2 |11 0.43|+2633.0|34.803|35.739| 05| 21.0 3 2 |11 2.17|-+1538.7| 1.965| 2.948| 29| 19.7
312 |1059.50 | +26 37.6 | 34.830 | 35.738 | 0.7 | 21.0 312 |1053.43|+16 23| 1.980| 2958 | 5.1 | 19.9
322 |1058.60 | +26 41.1 | 34.886 | 35.737 | 0.8| 21.0 322 |1045.50 | +1613.3| 2.041| 2.969| 85| 20.1
4 1 |1057.76 | +26 43.2 | 34.967 | 35.736 1.0| 21.0 4 1 |1039.15|+1610.2| 2.118| 2.979 | 11.6| 20.3
411 |1057.02 | A 3.9 | 35.071 | 35.735 12| 211 411 |1034.88| 415529 | 2.217| 2990 | 142| 20.5
247799 2003 SRgo 3 42 236714 177/ 6.1 17 276167 2002 ONs 42177777 275/ 7.3
2 1 112056 |— 2122 2367| 3.178| 11.7| 21.2 2 1 |1121.35| — 4535]| 2753 | 3.543| 10.8| 21.3
211 |111578| — 137.9| 2271| 3.167| 8.8| 21.0 211 |1116.08| — 440.2| 2.666| 3.545| 8.3| 21.2
221 |11 9.38|— 048.4| 2.199| 3.154| 5.6| 208 221 |11 9.44|— 4136| 2.603| 3547 | 56| 21.0
3 2 |11 191 |+ 013.3| 2.156| 3.142 23] 205 3 2 |11 1.93|— 3354| 2570| 3.547| 3.1| 208
312 |1054.12 | 4+ 122.2| 2.143| 3.128 2.8| 205 312 |1054.23| — 249.1| 2567 | 3.548| 3.0| 208
322 |1046.79 |+ 232.6| 2.160| 3.115| 6.3| 20.7 322 |1046.99| — 1589 | 2594 | 3.548| 5.4 | 21.0
4 1 |1040.66 |-+ 3385| 2.204| 3.101 9.7| 20.9 4 1 |1040.83|— 1 93| 2.649| 3547 | 82| 21.1
411 |1036.29 |+ 4353| 2272| 3.086| 12.7| 21.1 411 |1036.21| — 024.4| 2.730| 3546 | 10.7| 21.3
166228 2002 FY1> 4.2 293°02 377/ 1.4 18 308700 2006 FE27 42243721 2°7/ 1.9
2 1 |1125.06|+1239.6| 1.457| 2.324| 146 19.8 2 1 |1126.65|+11159]| 1.702| 2.558| 13.5| 20.8
211 |1119.90 | +1330.5| 1.381| 2.312| 105| 195 211 |1120.74| +1159.6| 1.622| 2547| 9.7| 205
221 |1112.07|+14285| 1.328| 2299 | 6.2| 19.2 221 |1112.43|+1250.3| 1.565| 2535| 5.6| 20.2
3 2 |11 2.42|+1524.9| 1.302| 2.286 3.7| 19.0 3 2 |11 251 |-+1340.9| 1.537| 2523 | 27| 20.0
312 105229 | +16 10.3 | 1.301| 2.274| 6.8 19.2 312 |1052.15| +1423.8| 1.536| 2511 | 5.6| 202
322 |1043.06 | +16 37.8| 1.327| 2.262| 11.4| 19.4 322 |104259 | +14529| 1.563| 2.498| 10.0| 20.4
4 1 |1035.97|+1643.8| 1.374| 2.249| 15.8| 19.6 4 1 |1034.91|+15 45| 1.614| 2.485| 14.0| 20.6
411 |1031.79 | H 8.0| 1.441| 2.238| 195| 1938 411 |1029.84| +14579| 1.685| 2.472| 175| 20.8
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EPHEMERIDES

3 4.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
409412 2005hGL163 3 42 4°52 071/ 4316 109180 2001hQD67 3 4.2 145%67 172/ 2.7
m o ’ o m m o ’ o
2 1 [112156]|+ 3249 1.304| 2.164| 16.5| 21.2 2 1 |1121.15|+ 8354 | 2.718| 3.558| 95
211 |1117.40 |+ 356.2| 1.238| 2.163| 12.1| 21.0 211 |111591 |+ 916.4| 2.648| 3.566| 6.7
221 |111064 |+ 4450 1.194| 2.164| 6.9| 207 221 |11 9.34|-+10 2.7| 2.606| 3.575 3.7
3 2 |11 219|+ 5450 1.174| 2.164 1.3| 203 3 2 |11 1.97|-+1050.4| 2594 | 3.583 1.2
312 |1053.39 |+ 647.2| 1.180| 2.166 44| 205 312 |1054.47 | +1134.7| 2.613| 3.501 3.3
322 (104562 |+ 7425 1.211| 2.168 9.8| 20.8 322 |1047.51 | +1212.0| 2.661| 3.598| 6.3
4 1 |[104001 |-+ 823.9| 1.264| 2.171| 145| 21.1 4 1 |1041.67|+1239.4| 2.736| 3.605| 9.0
411 |1037.28 |+ 847.1| 1.337| 2.175| 1861 21.4 411 |1037.38| +12554| 2.836| 3.611| 11.4
55948 1998 HY 45 3 4.2 16858 3°7/29.2 18 417457 2006 QX34 3 4.2184°72 1°0/ 3.2
2 1 |1123.19|+1734.8| 2.395| 3.250| 10.1| 19.4 2 1 112540+ 712.4] 2.092| 2.932] 11.9
211 |1117.56 | +1815.0| 2.328| 3.250 73| 19.2 211 |1119.38| -+ 752.1| 2.015| 2.932| 8.6
221 |1110.32|+1854.6| 2.288| 3.251 47| 19.1 221 |1111.48 |+ 8405| 1.964| 2.932| 438
3 2 |11 2.10|+1928.1| 2.277| 3.251 3.8| 19.0 3 2 |11 238+ 9322| 1.941| 2.931 1.2
312 |1053.74 | +1950.9 | 2.295| 3.252 56| 19.1 312 |1053.03 | +1021.4| 1.949| 2.930 3.8
322 |1046.03 | +1959.8| 2.341| 3.252 8.4| 193 322 |1044.37|+11 25| 1.986| 2.927| 7.7
4 1 |1039.69 | +19535| 2.412| 3.252| 11.1| 195 4 1 |1037.22|+1131.9| 2.049| 2.924| 11.3
411 |1035.21|-+1932.7| 2505| 3.253| 13.4| 19.6 411 |1032.18| +1147.3| 2.134| 2.921| 14.3
222471 2001 SFy4 3 4.2 17454 078/ 3.316 155509 1999 RP73 3 42173%5 2° 2/ 6.5
2 1 |1124.44]|+ 6565 2.397| 3.232| 10.8| 22.0 2 1 |1121.05|— 253.6]| 2.029| 2.844| 13.2
211 |1118.44 |+ 734.0| 2.320| 3.235 77| 218 211 |1116.31|— 227.6| 1.948| 2.845| 10.0
221 [1110.82|+ 818.9| 2.270| 3.238 43| 216 221 |11 976 | — 1447 | 1.891| 2.845| 6.4
3 2 |11 220+ 9 7.0| 2.250| 3.240 1.0| 21.4 3 2 |11 2.07|— 047.9| 1.861| 2.846 2.9
312 |1053.38 |+ 9529 2.260| 3.241 34| 216 312 |1054.12 |+ 017.2| 1.861| 2.846 3.2
322 |1045.17 | +1032.2| 2.301| 3.242 69| 21.8 322 [1046.79 |+ 124.1| 1.889| 2.846| 6.8
4 1 |103828|-+11 1.4| 2.368| 3.242| 10.1| 22.0 4 1 |1040.91 |+ 2265| 1.943| 2.846| 10.4
411 103322 | +1118.6| 2.459| 3.241| 12.8| 222 411 |1037.02|+ 319.1| 2.021| 2.846 | 13.6
455442 2003 SY136 3 42 95°58 1°6/ 5.518 294404 2007 VR1o: 3 4215226 2°7/ 6.7
2 1 |1127.61|+ 015.6| 1.708| 2.533| 14.9| 224 2 1 |112550| — 3244| 2.054| 2.859| 13.5
211 [1121.03|+ 031.1| 1.653| 2558 | 11.0| 22.2 211 |1119.43| — 3145| 1.978| 2.868| 10.3
221 [111236|+ 1 19| 1.621| 2.582 6.6 22.0 221 |1111.49| — 2484| 1.926| 2.876| 6.7
3 2 |11 2.48|+ 1439 1.617| 2.605 23] 218 3 2 |11 238|—2 86| 1.902| 2.884| 3.3
312 105256 |+ 230.7| 1.642| 2.628 35| 21.9 312 |1053.05| — 119.7| 1.907 | 2.890 3.5
322 |1043.68|+ 316.0| 1.695| 2.650 77| 222 322 | 104443 | — 027.7| 1.941| 2.897| 6.9
4 1 |1036.72 |+ 3543| 1.774| 2.672| 11.6| 225 4 1 |1037.37 |+ 021.8| 2.003| 2.902| 10.4
411 103221 |+ 421.6| 1.875| 2.693| 14.8| 22.7 411 |103241|+ 1 3.8| 2.088| 2.907 | 13.5
426808 2013 TK13s 3 4.2 153°%06 072/ 4.4 18 96084 2225 T- 3 4.2 78%45 4°4/ 1.3
2 1 [1121.72] + 252.3| 2.185| 3.017| 11.8] 21.9 2 1 [1129.89| +15 5.7 | 1.379| 2.244| 15.4
211 |1116.62 |+ 332.8| 2.111| 3.022 86| 217 211 |1123.14| +1548.6| 1.330| 2.259| 11.1
221 |11 9.86 |+ 425.1| 2.061| 3.027 49| 215 221 |1113.73| +1633.0| 1.305| 2.273| 6.7
3 2 |11 2.06|+ 524.6| 2.041| 3.031 1.0| 212 3 2 |11 2.78|+17 9.9| 1.306| 2.288| 4.4
312 |1054.06 |+ 6255| 2.050| 3.035 3.0 21.4 312 |1051.80 | +1731.5| 1.334| 2.303| 7.2
322 |1046.70 |+ 722.1| 2.089| 3.039 6.8| 21.6 322 |1042.20| +1733.5| 1.387| 2.318| 11.4
4 1 |1040.70 |+ 8 9.7| 2.154| 3.042| 10.3| 21.8 4 1 |1035.05|+17 15.3| 1.463| 2.332| 15.4
411 |1036.58 |+ 844.9| 2.242| 3.045| 13.2| 22.0 411 11030.93| +1638.8| 1.558| 2.346| 18.6
248807 2006 SC14g 3 4.2 244200 095/ 3.717 143058 2002 WTg 3 4.2 66°41 3°3/ 7.7
2 1 [1121.43]|+ 621.2| 2.436| 3.274| 105]| 21.2 2 1 |1122.64|— 7383]| 1578| 2.385| 16.7
211 |1116.34 |+ 647.9| 2.350| 3.266 76| 21.0 211 |111756| — 639.7| 1.529| 2.417| 128
221 |11 9.69 |+ 7223| 2.290| 3.258 43| 207 221 |1110.44|— 5153| 1.501| 2.449| 85
3 2 |11 2.04|+ 8 0.7| 2.259| 3.250 0.8| 20.5 3 2 |11 217|— 331.0| 1.500| 2.480| 4.4
312 |1054.13 |+ 838.4| 2.258| 3.241 31| 20.6 312 |1053.91 | — 136.5| 1.527| 2.511 4.0
322 |1046.74 |+ 911.2| 2.287| 3.233 6.6| 20.8 322 |1046.70| + 017.5| 1.582| 2.542| 7.6
4 1 |104056 |+ 9355| 2.342| 3.224| 9.8]| 21.0 4 1 |1041.38|+ 2 1.2| 1.664| 2573 | 11.5
411 |1036.11 |+ 949.1| 2.421| 3.215| 12.6| 21.2 411 |1038.43|+ 3280| 1.768| 2.603| 14.8
406351 2007 RL140 3 42 171°%76 095/ 4.7 17 457497 2008 UN 360 3 4.2109°81 0°9/ 5.0
2 1 |112534|+ 2 65| 2.061| 2.887| 12.7| 23.0 2 1 |112654|+ 034.0| 1.680| 2.509| 14.9
211 [111933|+ 244.0| 1.984| 2.891 93| 2238 211 |112035|+ 116.8| 1.623| 2.531| 10.9
221 |1111.44|+ 3345 1.931| 2.895 54| 226 221 |1112.03|+ 216.0| 1.589| 2552 | 6.4
3 2 |11 236+ 433.6| 1.908| 2.898 13| 223 3 2 |11 2.48| -+ 326.0| 1.584| 2.573 1.8
312 |1053.03|+ 535.1| 1.915| 2.900 32| 224 312 |1052.83 |+ 438.7| 1.607| 2.593 3.5
322 |1044.40 |+ 6329 1.951| 2.901 72| 227 322 | 104420 |+ 546.5| 1.659| 2.612| 8.0
4 1 |1037.31 |+ 721.6| 2.014| 2.902| 10.9| 22.9 4 1 |1037.48|+ 643.0| 1.736| 2.631| 12.0
411 |103231 |+ 757.8] 2.100| 2.901| 14.0| 23.1 411 |1033.21|+ 7245]| 1.836| 2.648| 15.3
368590 2004 RNg3 3 4.2 114704 173/ 5.7 18 412956 2014 QU270 3 42180788 375/ 1.3
2 1 [112190] — 1 6.1| 2.208| 3.025| 12.2] 213 2 1 |1128.18| +13385]| 1.793| 2.647| 13.0
211 [1116.66| — 022.3| 2.142| 3.043 91| 21.1 211 |1121.64| +1428.2| 1.724| 2.648| 9.3
221 |11 9.83|+ 035.8| 2.101| 3.060 55| 20.9 221 |1112.85|+1521.6| 1.681| 2.649| 55
3 2 |11 2.05|+ 144.1| 2.089| 3.077 19| 207 3 2 |11 2.64|+1611.4| 1.666| 2.649 3.5
312 |1054.16 | + 256.5| 2.107 | 3.093 28| 208 312 |1052.18 | +1650.1| 1.680| 2.648| 6.0
322 |1046.96 |+ 4 6.9| 2.155| 3.109 6.4| 21.0 322 |1042.63| +1712.9| 1.721| 2.647| 9.9
4 1 |1041.12|+ 5 9.8| 2.230| 3.124| 9.7| 21.2 4 1 |1034.96|+1717.5| 1.787 | 2.646 | 13.5
411 |1037.14|+ 6 12| 2.328| 3.139| 125| 215 411 |1029.82| +17 4.1 | 1.874| 2.643| 16.6
117274 2004 TRi10 3 42 144782 177/ 6.118 210994 2001 XV3g 3 42126743 072/ 3.9
2 1 [112222] — 143.1| 2.325| 3.136| 11.9] 205 2 1 |112159|+ 531.7| 2.710| 3.540| 9.8
211 [1116.88| — 1183 | 2.249| 3.144| 8.9| 20.4 211 |1116.22 |+ 5582 | 2.641| 3.553| 7.0
221 |11 997 |— 039.9| 2.198| 3.153 56| 20.2 221 |11 952 |-+ 631.7| 2599 | 3.565 3.9
3 2 |11 209|+ 0 93| 2.176 | 3.161 23] 19.9 3 2 |11 203|+ 7 87| 2587| 3577| 0.7
312 |1054.03|+ 1 4.4| 2.183| 3.168 2.8| 20.0 312 |1054.44 |+ 7 45.1| 2.605| 3.589 2.7
322 |104658 |+ 2 0.0| 2.221| 3.175 6.1| 20.2 322 |1047.40 |+ 817.3| 2.654| 3.600| 5.8
4 1 |104043 |-+ 251.2| 2.285| 3.182 94| 20.4 4 1 | 104150 |+ 842.4| 2730 | 3.611 8.6
411 |1036.08|+ 334.0| 2.374| 3.188| 12.2| 20.6 411 |1037.14|+ 8582 | 2.831| 3.621| 11.0
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EPHEMERIDES

3 4.2 3 4.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
162750 2000 WY 4o 3 4.2124°%07 1°1/ 3.218 94308 2001hFD15 3 42 647%7 0°0/ 4.118
h m o ’ o m o ’ o m
511 |113904| T Si8S| 1804 | 2735 | '8 511 |111440 | T 4388 2481 93 193
211 94|+ 7 . .804 7 . . -+ . . . .
221 |1111.78 |+ 823.1| 1.771| 2.740 5.2 221 |11 8.62| -+ 520.3| 2.410 42| 19.0
3 2 |11 246 |+ 930.7| 1.766 | 2.756 1.2 3 2 |11 191|+ 6 7.2| 2.301 0.8| 188
312 |1053.04 | +1034.3| 1.791| 2.772 4.1 312 |1055.05| + 6 54.6 | 2.402 27| 18.9
322 |1044.52 | +1127.8| 1.845| 2.787 8.2 322 |1048.71 | + 7 38.3| 2.442 6.0| 19.2
4 1 |1037.74|+12 69| 1.925| 2.802| 11.8 4 1 | 104350 |+ 8145| 2.509 90| 19.4
411 |1033.24|+1229.7| 2.026| 2.815| 14.9 411 |1039.88| + 840.5| 2.600 11.6 | 19.5
2382f lgff 2‘/;/2111 9 29 145244 88;7100 2011/4 %' 1277{) Dolnlalgs 50— 0 07 14'72132 187 ?7{14 7 1818 7
211 |1120.90 |+ 9542 1.496| 2.421| 10.4 211 |1119.67 |+ 015.7| 1.630 11.0| 185
221 |1112.39 | +1053.7 | 1.471| 2.442 5.7 221 |1111.87|+ 048.9| 1571 6.8| 18.2
3 2 |11 257 |+1153.5| 1.474| 2.463 2.1 3 2 |11 255|+ 1352| 1.538 24| 17.9
312 |1052.73 | +1245.4| 1.505| 2.483 5.2 312 |1052.81 |+ 2285 | 1.534 3.6| 18.0
322 |1044.04 | +1323.3| 1.563| 2.503 9.5 322 |1043.83 |+ 322.0| 1.557 8.1| 18.2
4 1 |1037.45|+1344.0| 1.644| 2.523| 13.4 4 1 |1036.63|+ 4 89| 1.606 12.4| 185
411 |1033.48| +1346.8| 1.747| 2.542| 16.6 411 |1031.91 |+ 4443]| 1.677 16.0| 187
246917 1998 UR1s 4.2 107°61 3%/ 7. 267257 2001 QYo1 4.2 133°09 3°5/29.7 1820
2 1 |112482|— 6 7.4| 1.958]| 2.755]| 14.3 2 1 | 1124114 1.957 11.9 5
211 |1118.94|— 5559 | 1.893| 2.775| 11.1 % %% ﬂ ﬁ;g% . %.ggs 8.513 38'3
221 |1111.20| — 525.3| 1.852| 2.795 7.5 . . .865 5. .
3 2 |11 2.37|— 4383 1.838| 2.814| 4.2 3 2 |11 2.36| 4 1.861 35| 20.1
312 |1053.41|— 339.9| 1.852| 2.833 4.0 312 |1053.55 | 1.886 59| 20.2
322 |104527|— 236.7| 1.895| 2.851 6.9 322 |10 45.56 | 1.938 93| 20.4
4 1 |1038.75|— 1354| 1.966| 2.869 | 10.3 4 1 |1039.21 |4 2.016 125| 207
411 |103437|— 0415| 2.059| 2.886| 13.3 411 |1035.03 | A 2.113 15.2| 20.9
156742 2002 XJ71 42 68°%69 378/ 6. 221288 2005 UF3g3 4.2209°96 077/ 3.4 1721 ,
2 1 |112537|— 4129 1.301| 2.130| 18.4 2 1 | 1121874 2.384 10.9 .
211 [1120.12| — 411.1| 1.240| 2.142| 14.1 211 H %8_58 . %.326 7.9 %(1).%
221 |1112.19| — 344.7| 1.200| 2.154| 9.3 221 . . 235 4.4 .
3 2 |11 257 |— 256.7| 1.183| 2.166 4.8 3 2 |11 2194 2.203 09| 205
312 |1052.70| — 154.4| 1.193| 2.178 4.8 312 |10 54.09 | 4 2.203 34| 207
322 |1043.99| — 047.2| 1.228| 2.190 9.1 322 |10 46.48 | 4 2.232 7.0| 20.9
4 1 |1037.58 |+ 015.3| 1.287| 2.202| 13.7 4 1 |1040.10 | 2.289 103 | 21.1
411 |1034.15|+ 1 59| 1.366| 2.214| 17.7 411 |1035.49 | A 2.370 13.2| 21.2
41590 2000 SZso 42 30°55 2%/ 6. 426604 2013 SL 49 4.2 278°31 970/ 17
2 1 |1121.69|— 2 73| 1.699]| 2.526]| 14.8 2 1 |1126.43 1.949 16.5| 20.8
211 |1117.04| — 151.4| 1.626| 2529 | 11.2 % %% H %ggg %.843 %zll.g 38'2
221 |111030|— 117.1| 1.576| 2.533 7.1 . 75 . .
3 2 |11 223|— 027.7| 1.552| 2537 3.1 3 2 |11 273 1.696 9.8| 20.2
312 |1053.88|+ 030.6| 1.555| 2.541 3.6 312 |1052.06 1.660 91| 20.1
322 |1046.32 |+ 130.8| 1.585| 2.545 7.7 322 |1041.79 1.650 10.3| 20.1
4 1 |1040.48 |+ 2256| 1.641| 2540 | 11.7 4 1 |1033.08 1.665 12.7| 202
411 |1036.96 |+ 3 9.7| 1.719| 2.554| 15.2 411 |1026.81 1.702 156 20.3
135119 2001 QB12s 4.2 171243 3°0/ 7. 372102 2008 SR119 4.2 144°50 074/ 4.7 18
2 1 |112062|— 618.1| 2.649| 3.435]| 11.3 2 1 |1121.80|+ 2325 2217 11.7| 217
211 |111565|— 6 7.1| 2562 | 3.438 8.8 211 |1116.70 |+ 3 45| 2.143 86| 215
221 |11 928 | — 541.4| 2501 | 3.440 6.1 221 |11 9.95| -+ 347.8| 2.093 50| 21.2
3 2 |11 2.03|— 5 27| 2.467| 3.442 3.6 3 2 |11 218 |+ 4386 2.072 12| 21.0
312 | 105457 | — 4145 2.464| 3.443 3.3 312 |1054.22 |+ 531.5| 2.081 29| 21.1
322 |1047.60 | — 321.2| 2.490| 3.444| 5.6 322 |1046.88 |+ 621.1| 2.119 6.6| 21.4
4 1 |1041.73| — 227.6| 2.544| 3.445 8.4 4 1 |1040.88|+ 7 28| 2.184 100 | 21.6
411 |1037.43| — 1383| 2.623| 3.445| 10.9 411 |1036.75| 4+ 733.6| 2272 129 21.8
352102 2007 AG1» 4.2 163°77 12°8/22. 174612 2003 SM3g 42134795 1%4/ 2.9 18
2 1 |1141.31| —4440.9| 2.985]| 3.410]| 16.0 2 1 |1127.96 |+ 840.4| 1.934 12.7| 213
211 |1131.26 | —46 10.7 | 2.899 | 3.422| 15.3 211 |1121.23|+ 914.1| 1.871 9.1| 21.1
221 |111850| —47 13.1| 2.828| 3.433| 14.4 221 |111253 |+ 9549 | 1.834 50| 20.9
3 2 |11 3.79| —4741.9| 2.776 | 3.442| 13.6 3 2 |11 2.65|-+1036.9| 1.826 15| 207
312 |1048.35| —47 33.9| 2.744| 3.449| 13.1 312 |1052.65| +1114.3| 1.848 42| 20.9
322 |1033.55| —46 50.3 | 2.733| 3.455| 12.8 322 |1043.54 | +1142.1| 1.898 82| 211
4 1 |1020.63 | —4536.2| 2.745| 3.459| 13.0 4 1 |1036.18| +1157.4| 1.975 11.7| 21.4
411 |1010.47| —44 02| 2.778| 3.461| 13.6 411 |1031.10| +1159.0| 2.074 1471 216
295678 2008 TVg4 42 223716 074/ 4. 225594 2000 WX136 4.2 27/ 18
2 1 |1128.44|+ 341.7| 1.830]| 2.661| 13.8 2 1 |1118.84| — 634.7| 1.233 18.9| 1809
211 |1121.97|+ 4 02| 1.740| 2.650| 10.2 211 |111557 | — 7 4.3]| 1.170 15.0| 187
221 |1113.17 |+ 431.2| 1.674| 2.638 5.9 221 |11 971 |—7 7.4| 1.126 106 | 18.4
3 2 |11 2.78|+ 510.6| 1.636| 2.626 1.3 3 2 |11 217|— 6445| 1.104 6.7 | 18.2
312 |1051.90 |+ 552.6 | 1.628| 2.612 3.6 312 |1054.28| — 6 0.7| 1.106 6.0| 18.2
322 |1041.70 | + 6 30.9| 1.648| 2.598 8.3 322 |1047.42| — 5 46| 1.132 94| 18.4
4 1 |1033.26|+ 7 06| 1.694| 2.583| 12,5 4 1 |104273|— 4 6.1| 1.180 13.6 | 187
411 |1027.30 |+ 718.0| 1.763| 2567 | 16.2 411 |1040.91| — 3143]| 1.248 175| 1809
313626 2003 RB17 4.2 160%5 1°0/ 3. 238893 2005 YEo, 42 63°31 471/ 1518
2 1 |1126.44|+ 655.2| 2.115| 2.951| 12.0 2 1 |1128.14| +1241.9] 1.223 16.5| 20.2
211 |1120.07 |+ 735.3| 2.044| 2.959 8.6 211 |1122.04|-+13405| 1.184 11.8| 20.0
221 |1111.85|+ 823.9| 1.999 | 2.967 4.8 221 |1113.18| +14 44.0| 1.167 6.8| 19.8
3 2 |11 251 |+ 915.6| 1.983| 2.973 1.1 3 2 |11 276 | +1541.9| 1.174 41| 197
312 |1052.98|+10 4.7| 1.998| 2.979 3.7 312 |1052.40 | +16 24.6 | 1.208 72| 19.9
322 |1044.18| +1045.8| 2.042| 2984| 7.6 322 |1043.53 | +1646.4| 1.266 11.7| 20.2
4 1 |1036.94|-+11154| 2.113| 2.988| 11.0 4 1 |1037.25|+16 455 | 1.347 159 | 20.5
411 |1031.78| +1131.4| 2.206| 2.991| 13.9 411 |1034.06 | +1623.8| 1.445 19.2| 20.8
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EPHEMERIDES

3 4.2 3 4.2
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
81888 2000 LHo3 3 4.2176°78 7°6/12.218 169172 2001hQA232 3 42 81749 473/ 8918

h m o ’ o m m o ’ m
2 1 |1123.91|—1859.6| 2.494| 3.201| 14.0| 19.0 2 1 |1122.64| — 853.8]| 2.292| 3.069| 13. 1 20.0
211 |1118.27| —1951.6| 2.404| 3.201| 12.0| 18.9 211 |1117.20| — 9 1.7| 2.225| 3.000| 10.4| 19.8
221 |1110.90| —2023.3| 2.336| 3.202| 10.0| 18.7 221 |111020| — 851.9| 2.182| 3.110| 7.5| 19.7
3 2 |11 2.38|—2032.8| 2.292| 3.202 8.3| 18.6 3 2 |11 226|— 8257 | 2.166| 3.131 50| 19.6
312 |1053.50 | —2020.4 | 2.275| 3.202 76| 18.6 312 | 105420 | — 7 46.6 | 2.178| 3.151 44| 19.6
322 |1045.10 | —19 49.0 | 2.285| 3.202 8.3| 18.6 322 |1046.81 | — 659.3| 2.220| 3.171 6.4| 19.7
4 1 |1037.98|—19 3.8| 2.321| 3.202 99| 187 4 1 |1040.79| — 6 9.3| 2.288| 3.191 9.1| 19.9
411 |1032.71| —1811.2| 2.381| 3.202| 12.0| 18.8 411 |1036.59| — 522.1| 2.381| 3.211| 11.7] 20.1
231286 2006 BNssg 3 4.2 266704 376/29.518 205247 2000 QD203 3 4.2168%6 1°7/ 2.7 18
2 1 |1121.59|+13255| 1.946| 2.807| 11.8| 20.3 2 1 |1126.74| + 836.3| 1.910| 2.755| 12.7] 21.3
211 |1116.85|41436.8| 1.874| 2.801 8.4| 20.1 211 |112050 |+ 923.3| 1.840| 2.760| 9.1 | 21.0
221 |1110.16 | +1553.3| 1.827| 2.795 51| 19.9 221 |1112.22|+1018.4| 1.795| 2.764| 5.1 | 20.8
3 2 |11 224|417 7.4| 1.809| 2.790 3.6| 198 3 2 |11 2.65|-+11155| 1.778| 2.767 1.7| 206
312 |1054.02| +1811.2| 1.819| 2.784| 6.0| 19.9 312 |1052.84|+12 7.6| 1.791| 2.770| 45| 20.8
322 |1046.49 | +1858.9| 1.856| 2.778 96| 20.1 322 |1043.84| +1249.0| 1.833| 2.772| 85| 21.0
4 1 |1040.50|-+1927.2| 1.918| 2.772| 12.9| 20.3 4 1 |1036.55| 413159 | 1.901| 2.773| 12.2| 21.2
411 |1036.67 | +19354| 1.999| 2.766| 15.8| 20.5 411 |1031.56 | +1326.8| 1.990| 2.773| 153| 21.5
88173 2000 XH2o 3 4.2 135202 3°4/29.9 18 503025 2015 FYi3s5 3 42 37%0 1°0/ 3.117
2 1 |112667]|+16 3.8| 2.297| 3.146| 10.7| 195 2 1 [1118.99]| + 521.1] 1.989| 2.837| 12.1] 205
211 |1120.07 | 4+1642.9| 2.238| 3.158 77| 193 211 |111485|+ 628.7| 1.920| 2.842| 8.7 | 203
221 |1111.78|41722.0| 2.205| 3.170 47| 19.1 221 |11 8.99 |-+ 7481 | 1.876| 2.846| 4.8| 20.0
3 2 |11 251 |41755.7| 2.203| 3.181 34| 19.1 3 2 |11 2.05|+ 912.7| 1.861| 2.851 1.1] 19.8
312 |1053.16 | +1818.9 | 2.230| 3.192 53| 19.2 312 |1054.90 | +1035.1| 1.874| 2.856 3.9 20.0
322 |1044.59|+1828.7| 2.285| 3.202 83| 19.4 322 |1048.41 | +1148.2| 1.916| 2.861 7.8| 20.2
4 1 |1037.54|-+1823.9| 2.367| 3.212| 11.1| 19.6 4 1 |1043.35|+1246.8| 1.984| 2.866 | 11.3| 20.5
411 |1032.47|+18 50| 2.471| 3.221| 13.5| 19.8 411 |1040.24| +1328.0| 2.074| 2.871| 143| 20.7
87038 2000 KU4 3 4.2 115236 12°9/19.4 18 344317 2001 UK 202 3 4218298 2°7/ 7.7 17
2 1 |1133.06|+3947.4| 1.690| 2520]| 14.8| 19.1 2 1 |1119.71| — 5505]| 2.635| 3.426| 11.2| 21.4
211 |112559|+42 0.8| 1.676| 2.538| 13.4| 19.0 211 [1115.04| — 529.9| 2547 | 3.426| 8.7| 21.2
221 |1115.21 | +4349.4| 1.685| 2.556| 13.0| 19.0 221 |11 8.99| — 4543| 2.484| 3.426| 5.9| 21.0
3 2 |11 3.15| +45 16| 1.718| 2573 | 13.7| 19.1 3 2 |11 2.05|— 4 5.8| 2.449| 3.426 3.3| 208
312 |1051.12| +4531.8| 1.773| 2590 | 15.2| 19.2 312 [1054.90 | — 3 82| 2.444| 3.425 31| 208
322 |1040.67 | +4521.3| 1.848| 2.606| 16.9| 19.4 322 |1048.22| — 2 6.4| 2.469| 3.424| 5.6| 21.0
4 1 |1032.96|+44357| 1.939| 2621 | 186| 19.6 4 1 |104263| — 1 53| 2521 | 3.423| 84| 21.2
411 |1028.53|+4322.8| 2.044| 2.636| 20.1| 19.8 411 |103859| — 0 9.8| 2599 | 3.422| 11.0| 21.3
423236 2004 SWa7 3 42 133%72 12/ 2.9 16 499806 2011 CZgo 3 4218478 1°9/ 6.2 17
2 1 |112537|+ 9 32| 2517| 3.353| 10.3| 21.8 2 1 |112157|— 1559]| 1.964| 2.784| 13.4| 22.2
211 |1119.00 |+ 932.6| 2.453| 3.369 73| 216 211 |1116.78| — 128.6| 1.884| 2.784| 10.1| 22.0
221 |1111.14| 410 6.9| 2.417| 3.385 41| 21.4 221 |1110.12| — 044.4| 1.827| 2.784| 6.4| 21.7
3 2 |11 2.40|41041.8| 2.410| 3.399 13| 21.2 3 2 |11 227|+0132| 1.798| 2.784| 26| 215
312 |1053.59 | 411 13.1| 2.434| 3.413 3.4 214 312 |1054.14 |+ 1183| 1.798| 2.784| 3.2| 215
322 |1045.44 | 41137.0| 2.489| 3.426 6.6 217 322 |1046.66 | + 2242 | 1.826| 2.783| 7.0| 21.7
4 1 |1038.61|-+1151.3| 2571 | 3.439 95| 21.9 4 1 |1040.66 |+ 3246| 1.880| 2.783| 10.8| 22.0
411 |1033.55|+11546| 2.676| 3.451| 12.0| 22.1 411 |1036.74| 4+ 4144| 1.957| 2.782| 14.0| 22.2
79623 1998 RVe3 3 4.2 228%83 0°6/ 3.7 18 423618 2005 WN137 3 4217517 0°9/ 3.3 15
2 1 |1125.16 |+ 412.4| 1.762| 2.602| 13.8| 19.6 2 1 |1123.76 |+ 651.1| 2377 | 3.213| 10.8| 226
211 |1119.69 |+ 510.5| 1.674| 2590 | 10.1| 19.3 211 |1118.05|-+ 732.1| 2.300| 3.216| 7.8| 22.4
221 |1111.94 |4 624.2| 1.610| 2.578 57| 19.0 221 |1110.71| -+ 820.9| 2.250| 3.218| 4.3| 222
3 2 |11 261 |-+ 747.2| 1.574| 2.564 1.0| 187 3 2 |11 237|+9129| 2.230| 3.219 1.0| 21.9
312 |1052.79 |+ 911.0| 1.567| 2.550 42| 18.9 312 |1053.83|+10 2.9| 2.240| 3.221 3.4 221
322 |1043.62|+1027.0| 1.588| 2534 | 8.9| 19.1 322 |1045.88 | +1046.0| 2.279| 3.221 69| 223
4 1 |1036.17 | +1128.5| 1.635| 2.519| 13.2| 19.3 4 1 |1039.24|41118.7| 2.346| 3.221| 10.1| 22.5
411 |1031.18|+1211.5| 1.703| 2.502| 16.9| 19.5 411 |1034.42| 4+1138.8| 2.437| 3.220| 12.8| 22.7
264542 2001 SEsg 3 42 171%7 0°1/ 4.4 16 240465 2004 BL1 3 4.2328°2 0°8/ 4.9 17
2 1 |1123.48|+ 315.6| 2.301| 3.128| 11.4| 222 2 1 112019+ 153.7| 1.944| 2.781| 12.8] 21.3
211 |1117.87 |+ 353.8| 2.223| 3.132 83| 22.0 211 |1115.83 |+ 219.8| 1.862| 2.774| 95| 21.1
221 |1110.62 |+ 443.0| 2.171| 3.135 48| 21.8 221 |11 9.61 |-+ 2595| 1.804| 2.768| 5.6 | 20.8
3 2 |11 2.34|+ 538.7| 2.148| 3.138 09| 215 3 2 |11 218 |+ 349.0| 1.773| 2.762 15| 205
312 |1053.84 |+ 635.6| 2.155| 3.140 3.0 217 312 |1054.45 |+ 4423| 1.770| 2.756 31| 207
322 |1045.94 |+ 728.3| 2.193| 3.141 6.7| 21.9 322 |1047.33 |+ 5335| 1.795| 2.751 73| 20.9
4 1 |1039.38 |-+ 8125| 2.257| 3.142| 10.0| 22.1 4 1 |1041.67 |+ 617.0| 1.846| 2.746 | 11.1| 21.1
411 |1034.67 |+ 845.0| 2.345| 3.142| 12.9| 223 411 |1038.07| 4 648.7| 1.920| 2.741| 14.4| 21.3
293757 2007 RSsgs 3 4.2 141796 075/ 3.8 18 282532 2004 RM2n4 3 4.2116°17 174/ 5.6 18
2 1 |112634|+ 5 7.4| 1.880| 2.717| 13.2| 21.9 2 1 |112530| — 113.0| 1.735| 2.559| 14.8| 21.3
211 |1120.17 |+ 546.5| 1.813| 2.729 95| 21.7 211 [111950| — 027.7| 1.674| 2.577| 10.9| 21.1
221 |1111.99 |4 636.5| 1.772| 2.739 53| 215 221 |1111.63|+ 0358| 1.636| 2595| 6.6| 20.8
3 2 |11 259 |+ 731.9| 1.759| 2.749 09| 21.2 3 2 |11 254|+ 1520 1.625| 2.613 23| 20.6
312 |1053.02 |+ 826.1| 1.776 | 2.759 3.7 21.4 312 |1053.31 |+ 313.2| 1.644| 2.630 34| 207
322 |1044.28 |4+ 913.1| 1.821| 2.768 79| 217 322 |1045.00 |+ 431.1| 1.691| 2646 | 7.7| 21.0
4 1 |1037.27 |+ 9483| 1.892| 2776 | 11.7| 21.9 4 1 |103850|+ 5389 1.764| 2661 | 11.6| 21.3
411 |103253|+10 9.2| 1.985| 2.783| 14.8| 22.1 411 |103436|+ 631.8| 1.850| 2676 | 150| 21.5
436694 2011 SRxos 3 4.2 239°12 6°0/12.9 17 450484 2005 YOos 3 42 65708 072/ 4.118
2 1 |1119.00| —19 43.4| 2.880| 3.580| 12.4| 21.9 2 1 |1126.96|+ 411.1| 1.249| 2.105| 17.3| 215
211 |111457|—1933.2| 2.771| 3.568| 10.6| =21.7 211 |1121.17| -+ 446.8| 1.203| 2.127| 125| 21.3
221 |11 875|—19 1.6| 2.683| 3.555 87| 216 221 |1112.72 |+ 5381 | 1.179| 2.149| 7.0| 21.0
3 2 |11 2.00|—18 8.2| 2.621| 3.541 6.9| 215 3 2 |11 2.74|+ 637.6| 1.180| 2.171 1.2 207
312 |1054.98| —16 55.3| 2.586 | 3.527 6.0| 21.4 312 |1052.73 |+ 7356| 1.208| 2.193| 45| 21.0
322 |1048.34| —1527.1| 2580 | 3.513 6.7| 21.4 322 |1044.10| + 823.8| 1.261| 2.215| 9.8| 21.4
4 1 |1042.71| —1349.4| 2.603| 3.498 84| 215 4 1 |1037.91 |+ 856.8| 1.337| 2237 | 14.4| 21.7
411 103859 —12 92| 2.652| 3.483| 10.6| 21.6 411 |1034.70| 4+ 911.8| 1.432| 2260 | 18.1| 22.0
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EPHEMERIDES

3 4.2
2020 ‘ 2000 ‘ 62000 ‘ A ‘ r 8 v 3 4.3
2020 ‘ 2000 ‘ 62000 ‘ A ‘ r Jé]
314676 2006 QM 106 3 4.2270%6 1°1 v
QM o3 422700 °1/ 5217 134805 2000 EV114 3 42 80°80 1°
21 |112828 |+ 11rs) 1704) 2539 15| 210| 2.1 |1123% Corls | 1 N
: 139 : : . 63| + ¥
LR L ) AR ME RE) G HEE ST I8 A o
: 3782| 1.492| 2481| 1. : 03| +2 74| 1.546| 2.509 : '
312 | 105292 |+ 4 55| 1.475| 2. 91 2013 2 11 246+ 32 ' 93| 109
. . 2461| 36| 2 0.2| 1.540| 2529 | 18| 1
333 (193282112 33| 1R 01| 312 |105378|+ 43 oe
2T 2ael| 38| 20 60| 1562| 2548 35| 1
271 103641 |+ 5505 | 1.520| 2 4l 322 11046.07| + 5469 1.611 98
41 |loseal) + 5505 L 420 | 130| 206| 41 [104020|+ 6463 1 2280 33| 3838
148575 2001 QA on ; 45277 71353899 50716.9 08| 411 1103090 [ 193031 1583] 5800 183 %04
2.3 |Hs628) - 8388 o [ omos ] Tes | o | 25 a1 aas 3 4218350 12/ 3016
Se | Z o363 | 1641 5213 . . 325 |+ 711.1| 2.134| 2.9 6
211 1112036 | — 9162 1641 2. 133| 106| 511 |11i78: |1 7508| 20e3| 2o | 83| 1%
33 |1138 29375 1285] 2233 | a2l 193 3% |H'9%|Ts : Soss| 48| 513
. . 2.533 6.5 19 . 56.7 | 2.019 | 2.988 4.6
312 (105284 | — 9 34| 1572 3 3.2 |12 085 3| A
: 29331 &3] 1 68| 20004 | 2993 | 12| 2
322 (1043.87 | — 8262 | 1.602 o3| 315 |10%396) 108 13
_ soeal 23 1 39| 2018| 2998 | 38| 2
322 1104387 — 820.2| 1602 2 94| 322 |1046.20 | +1142.3| 2.062 13
41 |103675) — 7429 16 2ee| 153 | 1o7| 371 |103080| L2183 3331 3007| 103| 513
171981 2001 TB1ep \ 4235 41255;75 409142.9 199| 411 |103555| +1239.7| 2 2% 328% %g'g %%g
2.1 |112258) +1838.3| 1 s [ oars | 1ig] aes | P 2 004d] 3 43 80702 24/ 7117
744 | +19345| 1.864| 2.790| 8 : 2042 | — 417.0( 2362| 3164 12
221 111042 | +2032.1| 1841 2. go| 104 211 | 111560 — 352 181 81| %14
. se0s| o8l 10 9| 2203| 3181| 91| 2
32 |11 232| 421206 1.845 21 221 |11 931 — 31381 2.250 I3
315 |10s438| To1890| 1577 | 380| 30| 103| 315 |Tosasr|— 1 : 3315 | So| 213
. 2.829 7.0 19 . 22.4 | 2234 | 3.215 30
322 |1046.86 | +22 84| 1.935 31 31211054871 — 12 o| 3ii
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521 |11 930 | — 7380 5%ie| 3 86| 51T| 511 |111828|7 0298 | Taso| 2365 | 117| 300
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220 |111008 | AL ILT ) 2.357 3315| 50| 205| 221 |11 929| —15362| 2.858 3021 92| 333
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322 1048221 123233 | 3439 7| 322 |1047.72| —13252| 2783 8
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4.1 194020 133 4a8| 1o70) 2502| 138| oL1| 41 |103L13| 24235 1 Saad| 123| 220
5l 3 8021 135 211 35| 1.988 | 2:848| 12.3| 22.
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387420 2013 UFys 3 an 11ss . 503 16 38;16;; 20%)(; 353577 — 8218| 2907/ 3728| 100 173
. 494 46.0] 2451 | 3207 102 240 3 43245722 6°3/10.0 17
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322 |1043.82|+ 0 8.0 1.410 99| 312 [1053.27| 414 1 13
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. . 2.307 | 10.9 1 . 456 | 2.787 | 3.505| 12.4
221 |1113.48|411508]| 1.325 73] 211 |1116.48| —165 : 21.3
. . 2206 6.2 1 8.0| 2.707| 3.520| 10.4 2
372 |11 305122914 | 1.206 70| 221 |11 983| —16515| 2.650 1.2
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9| I 248 | 153| 174 86| 2.641| 3.574| 65/ 2
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18153 2000 OCos 3 5 e e 118 a1l |103a87 | Z 1288 5845 336 551 A3
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221 |1110.29| — 0204 2740| 3.693| 47| 179/ 221 |11 988 112 35| 195 | 59506| 48| 203
32 |11 242|027 2700| 3685 | 21| I77| 3 2 |11 235 113344 1092 398 3% X3
310 |105430| + 0200 2000| Jore| 25| 1r7| 312 |10sdbe| 14 33| Toae| 2058 | 33| 383
322 |104600| + 0444 | 2715 360s| 53| 1r9| 322 | 104768|+15 12| 1003 Sosm| 85| 203
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3.761 70| 19 40| 2.027| 2.998| 49| 2
471 |104379| 419381 | 2916 0| 322 |104534|+1559.7 | 2.086 99
411 1103995419325 | 3.005 3'755 94| 200] 4 1 |1038.68|+16 19 3015 83 212
) 231 15| 502 9| 2172 3.030| 114 21.
307523 2003 AV7 3 43 0°15 32°1/ 1.0 16 411 1103410 +1624.2] 2.279| 3.045| 14.1] 21 °
5 1 |1147.70 | +71 58. - . 33473 Porterfield 3 43 ° °
511 114169 | 172 488 8-322 %.ggg 321 177 2 1 112674 — 0482 1 '36442';82 2°8/ 6.1 18
221 |112514 | +7231.2| 0865 1. 329| 17.7| 211 |112119|— 1 oO. . 2011 17.3| 18.5
. R 1.586 336 1 . 0.7 1.296 2.205 13.1
372 |11°481|+7051.8| 0872 77| 221 |1112.95|— 0544 1.250 1) 182
315 | 10485 | 167 288 | 0888 1584 | 341| 17.7| 3 2 |11 2.96| — 031 : 2209 | 83| 18.0
. _ 1287 | 348| 1 : 31.8| 1.229| 2.214| 37
322 (103870 | +63 32.6 | 0.905 78| 312 |105261 |4+ 0 1 7| 117
. . 1594 | 349 1 41 1.233| 2219 43| 1
471 1036.10| +5819.3| 0934 | 1 78| 322 |104332|4 037.9| 1.264 78
41103610 15819.3| 0.934| 1600 | 35.2| 17.9| 4.1 |103628) 1 11 6l 1 22241 91] 181
_ 0001 221 Z3l 14 06| 1.318| 2229 13.7| 183
323809 2005 RAo 3 43 5 o : 1 1103221+ 133.8] 1.392| 2.2
.3 163704 876/29.9 17 : .235| 17.7 1 18.6
21 11 46.61 | 424 59.1 1.187 . 492637 2014 OS3is 3 4 o,
_ 50391 1831 20 3107°80 0°6/ 3.8 18
211 |1136.05|+2517.9| 1.129 3 2.1 1112557 )+ 437.01 1.723
211 |113608| 425179 1.129] 2042| 141| 200| 211 |111074 + : 2564 | 14.0| 218
. 2.045| 102| 1 : 528.8| 1.665| 2.583| 10.1
3°2 |11 453|425 21| 1.082 98| 221 |1111:84|+ 6331 1:633 11 28
315 | 104720 | 152 85| 1096 2.047 86| 19.7 3 2 (11 272|+ : 2.601 56| 21.4
. 2049 | 11.0| 1 : 7431| 1.628| 2618 | 1.0
322 |1032.65|+2243.8| 1.139 9.8 312 |1053.49 | + 851 . 21.1
. 2.051| 15.1| 20.1 1| 1.652| 2.635| 39| 21
4 1 |1021.54|-420553| 1.203| 2 : 322 (104520 |+ 9499 1 4
41 T . .052 | 19.3| 203 i : 704 | 2652| 83| 217
3121412 20%)(; 1T4/>77 18519 1.285| 2.052| 229| 206 1 1% %8 g%g ——%9 33'9 % gg% %'ggg 122 243
2 1|1 B 01/223.6 18 | 58876 1097 Vi, 3 43124739 2°1/15244 1822'2
112079 | +16 96| 1.801| 2. : 1124.22 | 4+ 949.6 1.807 | 2.661 | 12
211 |112079| +16 06| 1801| 2725| 00| 22| 211 |111883| 410 ol 1 eo1| 12.9)\ 19.2
. . 2.728 55| 21 . 35.0| 1.740| 2.664 9.2
3 2 |11 284418122 1.751 0] 221 [1111.39| 4112 : 18.9
_ : st a3l 5 78| 1697 | 2:667| 52| 1
312 |105297 | +18582 | 1.769 09 3 2 |11 2.66|+1221.4| 1.682 87
315 |10%297  T18382| 17001 2731 o4\ 2101 312 11093701 113 : ' 2670 | 21| 185
_ 5935 100! 512 : 87| 1696 | 2673 | 4.9
41 |1036.75| +1935.2| 1.884| 2 : 322 | 104556 | +1344.1| 1.737 18.7
i1l 103063 Ti03ad | 15541 5733 | B3| arel 441 1193203| 1id Aol TR 3erel 521 159
31 1831 el da (10302117 74| 18%] 3883 13%] 133

- 12978 -




EPHEMERIDES

3 4.3 3 4.3
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
356736 2011 UH197 3 43258771 172/ 5.218 422758 2001hTU116 3 4.3 140793 479/ 9.7 18
h m o ’ o m m ’ o m
2 1 |1125.68|+ 134.8| 1.570| 2.408| 15.3| 21.2 2 1 |1123.48|—11356]| 2.284| 3.045| 13.6| 21.0
211 |112033 |+ 1493 1.485| 2.397| 11.4| 21.0 211 |1117.97| —1132.6| 2.205| 3.057| 11.0| 20.8
221 [1112.48|+ 220.1| 1.423| 2.387 6.9| 20.7 221 |1110.80| —11 9.2 | 2.149| 3.068| 8.2| 20.7
3 2 |11 290 |+ 3 35| 1.387| 2.376 21| 203 3 2 |11 258|—1026.6| 2.120| 3.078| 5.7| 205
312 |1052.80 |+ 3529 1.378| 2.364 3.8| 20.4 312 |1054.15| — 9284 | 2.119| 3.088| 4.9| 205
322 |1043.45|+ 441.1| 1.396| 2.353 8.8| 20.7 322 |1046.35| — 820.0| 2.147| 3.097| 6.7| 20.6
4 1 |1036.02|+ 521.1| 1.439| 2.341| 13.4| 20.9 4 1 |1039.92| — 7 81| 2203| 3.106| 9.4| 20.8
411 |1031.29|+ 5481 | 1.503| 2329 17.4| 21.1 411 |103536| — 559.1| 2.284| 3.114| 12.1| 21.0
341819 2007 YE3; 3 4.3 176°03 478/27.518 259171 2003 AB 3 43 8%°99 6°3/28.318
2 1 112229 +2028.0| 2.368| 3.226| 10.1| 20.6 2 1 |1124.09| +1837.4| 1.412| 2.287| 144] 198
211 |1117.10| +2132.7| 2.306 | 3.227 75| 20.4 211 |1119.25|+1949.2| 1.357| 2.288| 10.7| 195
221 |1110.27| +2235.4| 2271 | 3.227 54| 20.3 221 |1111.82|+21 05| 1.326| 2.290| 7.3| 19.3
3 2 |11 2.44| 423295 2.265| 3.227 50| 20.2 3 2 |11 2.78|+22 04| 1.320| 2.292| 6.4| 19.3
312 |1054.44 | +24 9.4 | 2287 | 3.228 6.7| 20.3 312 |1053.51 | +2239.7| 1.339| 2294 | 9.0| 19.4
322 |1047.08| +2431.7| 2.336| 3.228 9.3| 20.5 322 |1045.36 | +2253.3| 1.383| 2297 | 12.7| 19.7
4 1 |1041.09 | +24353| 2.410| 3.228| 11.8| 20.7 4 1 |1039.42| 422404 | 1.448| 2301 | 16.4| 19.9
411 |1036.96 | +2421.1| 2.504| 3.227| 14.0| 20.8 411 |1036.33|+22 36| 1.530| 2.306 | 19.5| 20.1
264430 2000 SWis 3 4.3 204%2 4°4/ 8.8 17 519553 2012 QQs3 3 43 3%8 4°0/ 7917
2 1 |1124.08|— 916.9| 2.375| 3.145| 12.9| 20.9 2 1 |112156|— 6155]| 1.942| 2.744| 142] 20.6
211 |1118.45|— 9257 | 2280 | 3.140| 10.4| 20.7 211 |1116.88| — 625.1| 1.861| 2.744| 11.2| 20.4
221 |1111.11|— 916.9| 2.209 | 3.135 76| 20.5 221 |111031|— 616.3| 1.802| 2.744| 7.8| 202
3 2 |11 262 |— 851.2| 2.165| 3.129 51| 20.4 3 2 |11 250|— 5502| 1.770| 2.744| 48| 20.0
312 |1053.80 | — 811.1| 2.150 | 3.122 46| 20.3 312 | 105439 | — 510.6| 1.765| 2.745| 4.4| 20.0
322 |1045.47|— 721.3| 2.165| 3.115 6.6| 20.4 322 |1046.93| — 423.0| 1.788| 2.745| 7.1| 202
4 1 |1038.41|— 627.3| 2.207| 3.107 95| 20.6 4 1 |1040.96 | — 333.8| 1.837| 2.747| 10.6| 20.4
411 |1033.21| — 5349| 2273| 3.000| 12.3| 20.8 411 |1037.08| — 2489| 1.900| 2.748| 13.7| 20.6
396862 2004 TG17 3 4.3 150797 3°1/ 7916 272810 2006 AM34 3 4.3 51°85 9°1/25.418
2 1 |112258|— 641.0| 2526| 3.310| 11.9| 22.1 2 1 |1127.48| +2825.7| 1.612| 2.473| 13.7] 20.1
211 |1117.17|— 626.9| 2.446 | 3.319 93| 22.0 211 |1121.34|+2947.3| 1.580| 2.490| 11.0| 20.0
221 |111027|— 557.2| 2.390| 3.328 6.4| 218 221 |1112.80| +3056.0| 1.573| 2.508| 9.3| 19.9
3 2 |11 2.45|— 513.6| 2.362| 3.336 37| 21.6 3 2 |11 2.94|+31419| 1591 | 2526| 9.4| 19.9
312 |1054.45| — 420.1| 2.365| 3.344 34| 216 312 |1053.14 | +3158.7| 1.634| 2544 | 11.2| 20.1
322 |1047.00| — 321.6| 2.397| 3.351 58| 21.8 322 |1044.64| +31452| 1.700| 2.562| 13.7| 20.3
4 1 |1040.75| — 223.2| 2.457| 3.358 87| 22.0 4 1 |1038.40|+31 42| 1.787| 2581 | 16.2| 20.5
411 |1036.19| — 129.8| 2543 | 3.364| 11.3| 22.2 411 |1034.90|+30 09| 1.801| 2.600| 18.4| 20.7
162021 1995 FV1; 3 4.3 156738 0%°4/ 3.9 17 90718 1991 RW3 3 4.3 73%48 0°4/ 4.7 18
2 1 |1121.95|+ 5259 2.327| 3.163| 11.0| 21.0 2 1 |1123.83|+ 3325 2.114| 2.946| 12.2] 20.0
211 |1116.82 |+ 559.3| 2.251| 3.166 79| 208 211 |1118.15|+ 352.3| 2.058| 2.969| 8.8| 19.8
221 [1110.11 |+ 641.4| 2.202| 3.169 45| 20.6 221 |1110.83 |+ 422.2| 2.028| 2.992| 51| 19.6
3 2 |11 243 |+ 728.1| 2.182| 3.172 0.8| 20.3 3 2 |11 258| -+ 458.0| 2.025| 3.015 11| 19.4
312 |1054.55 |+ 814.3| 2.192| 3.175 31| 205 312 |1054.27 |+ 5349 | 2.053| 3.038 29| 19.6
322 |1047.25|+ 855.2| 2.230| 3.178 6.7| 20.8 322 |1046.75|+ 6 8.2 | 2.109| 3.061 6.6 | 19.9
4 1 |1041.25|-+ 927.1| 2.296| 3.180 99| 21.0 4 1 |1040.71 |+ 634.0| 2.192| 3.084| 10.0| 20.1
411 |1037.03|+ 9475| 2.385| 3.182| 12.7| 21.2 411 |1036.62 |+ 649.9| 2298 3.106 | 12.7| 20.3
78606 2002 SDg 3 43 116%8 1°4/ 2.818 170185 2003 NY3 3 4.3255%23 3°1/ 6.6 18
2 1 [112229] + 8499 2.195| 3.042| 11.2] 19.9 2 1 |112581|— 241.7| 1.651| 2.470| 156]| 20.6
211 |1117.14 |+ 927.7| 2.125| 3.046 80| 19.7 211 |112038|— 2459 | 1.561| 2.459| 12.0| 20.3
221 |1110.32|+1012.0| 2.081| 3.051 44| 195 221 |111251|— 2315| 1.495| 2.448| 7.9| 20.1
3 2 |11 2.47|+1057.9| 2.066| 3.055 15| 193 3 2 |11 296|— 2 03| 1.453| 2.436 3.9| 198
312 |1054.44|+1139.9| 2.080| 3.059 3.9| 195 312 |1052.85| — 117.1| 1.440| 2.424| 42| 1938
322 |1047.06 | +1213.4| 2.122| 3.063 74| 197 322 |1043.42| — 028.4| 1.454| 2.412| 83| 20.0
4 1 |1041.07|-+12351| 2.191| 3.067| 10.7| 19.9 4 1 |1035.83|+ 0185 | 1.493| 2.400| 12.7| 20.2
411 |1036.97 | +12436| 2.282| 3.070| 13.4| 20.1 411 |1030.84|+ 057.2| 1.553| 2.387 | 16.6| 20.4
288703 2004 RE 3 4.3 148°74 073/ 4.018 508480 2016 PF37 3 4.3253%47 2°3/ 7318
2 1 |112753 |+ 4524 1.828| 2.664| 13.6| 21.8 2 1 |1119.12| — 5155| 2.657| 3.452| 11.0] 22.0
211 |1121.16 |+ 527.2| 1.760| 2.674| 9.8| 21.6 211 |1114.77| — 4386| 2553 | 3.435| 85| 21.8
221 |1112.69 |+ 613.4| 1.717| 2.683 55| 21.4 221 |11 8.99| — 3458 | 2.473| 3.419| 57| 21.6
3 2 |11 292|+ 7 56| 1.702| 2.692 1.0| 21.1 3 2 |11 226|— 239.4| 2.422| 3.402 3.0 21.4
312 |1052.95|+ 757.1| 1.716 | 2.700 37| 213 312 |1055.22 | — 123.7| 2.401| 3.384| 28| 21.3
322 |1043.84 |+ 841.8| 1.759| 2.707 81| 21.6 322 |104855|— 0 4.1| 2.410| 3.366| 5.6| 215
4 1 |1036.52 |+ 915.0| 1.828| 2.714| 11.9| 21.8 4 1 |104291 |+ 113.6| 2.448| 3.348| 87| 21.7
411 |1031.57 |+ 9342| 1.919| 2.719| 152| 22.0 411 |1038.80|+ 2242| 2510| 3.330| 11.5| 21.8
413129 2001 XY142 3 43 78°79 1°7/ 2.718 1625 The NORC 3 43304796 3°7/7.318
2 1 |1125.15|+ 824.4| 1.759| 2.609| 13.3| 221 2 1 |112434| — 4114 2.173| 2.973| 13.0] 152
211 |111935|+ 914.1| 1.710| 2.633 94| 21.9 211 |1118.91| — 443.3| 2.067| 2951 | 10.2| 14.9
221 |111158|+1011.6| 1.686| 2.656 52| 217 221 |111152|—5 20| 1.985| 2928 | 7.1| 147
3 2 |11 270 | +1110.1| 1.690| 2.679 1.8| 215 3 2 |11 276|—5 7.4| 1.930| 2.906| 43| 145
312 |1053.78 | +12 2.4 | 1.723| 2.702 45| 217 312 |1053.48| — 5 1.4| 1.905| 2.883| 42| 14.4
322 |1045.85| +1242.9| 1.783| 2.724| 85| 220 322 |1044.61 | — 4475| 1.907| 2.861 71| 145
4 1 |1039.72|+13 83| 1.869| 2.747| 12.1| 223 4 1 |1037.07| — 4300| 1.937| 2.839| 105| 14.7
411 |1035.89|+1317.6| 1.975| 2.760| 15.0| 225 411 |103155| — 4136| 1.990| 2.818| 13.7| 14.9
506383 2017 RV3 3 4.3 248723 070/ 4.117 419872 2011 AWoy 3 43 84°44 075/ 4.8 18
2 1 |1121.71 |+ 4251 2.196| 3.032| 11.6| 21.6 2 1 |112359|+ 2184 1.786| 2.623| 13.8] 21.2
211 |1116.80| + 454.4| 2.113| 3.027 84| 214 211 |1118.32|+ 2509 | 1.724| 2.636| 10.1| 21.0
221 |1110.18 |+ 533.9| 2.056| 3.022 48| 21.2 221 |1111.08|+ 337.1| 1.685| 2.650| 5.9| 20.8
3 2 |11 246 |+ 619.6| 2.026| 3.017 09| 20.9 3 2 |11 264 |+ 4321| 1.674| 2.664 1.4| 205
312 105447 |+ 7 6.2| 2.027| 3.011 31| 21.0 312 |1054.05|+ 529.2| 1.691| 2.677 3.3| 207
322 |1047.05|+ 748.6| 2.056| 3.006 69| 21.3 322 |1046.31 |+ 621.8| 1.736| 2.690| 7.6| 21.0
4 1 |1040.96 |+ 822.4| 2.112| 3.000| 10.4| 21.5 4 1 |104027 |+ 7 46| 1.807| 2.704| 115| 21.2
411 |1036.76 | + 844.8| 2.190| 2.995| 13.4| 217 411 |1036.47 |+ 7340]| 1.900| 2.717| 147| 215




EPHEMERIDES

3 4.3 3 4.3
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
92470 2000 KKe3 3 43273%2 274/ 2318 415815 2001hQY4g 3 43 176721 073/ 4.6 16

h m o ’ o m m o ’ o m
2 1 [1123.05|+ 736.7| 1.430] 2.293| 15.1| 19.1 2 1 112451 |+ 311.0| 2.324| 3.140| 11.4]| 224
211 |1118.60 |+ 852.3| 1.355| 2.284| 10.0| 18.8 211 |1118.70 | + 342.1| 2.244| 3.151 84| 222
221 |111157|+1023.1| 1.303| 2.274| 6.1| 185 221 |1111.23 |+ 423.7| 2.190| 3.154| 4.8| 220
3 2 |11 2.78|+1159.9| 1.277| 2.265 24| 183 3 2 |11 270|-+ 512.0| 2.165| 3.155 1.0| 217
312 |1053.50 | +1331.2| 1.278| 2.256 59| 185 312 |1053.95|+ 6 1.8| 2.171| 3.156 29| 21.9
322 |1045.06| +14 47.0| 1.304| 2.246| 10.9| 18.7 322 |1045.78 | + 648.1| 2.206| 3.156| 6.6| 22.1
4 1 |1038.66 | +1540.4| 1.354| 2.237| 155| 19.0 4 1 |1038.96 |+ 726.7| 2270| 3.155| 9.9| 223
411 |1035.08|+16 89| 1.423| 2.228| 19.3| 19.2 411 |1033.99 |+ 7546| 2.356| 3.154| 12.8| 225
503205 2015 HY 23 3 43 22°21 4°/28.817 304014 2006 DLg 3 4.3249%5 0°2/ 4.117
2 1 |1123.45|+1831.1| 2.049| 2909 | 11.3| 21.0 2 1 |1127.87|+ 536.4| 1.622| 2.465| 146| 208
211 |1118.11|+1919.5| 1.988| 2.912 83| 208 211 |1121.90| -+ 551.7| 1.536| 2.454| 10.7| 20.6
221 |1110.92|+20 6.6 | 1.953| 2.915 55| 20.6 221 |111339 |+ 6186 | 1.475| 2.442| 6.1| 203
3 2 |11 2.61|+2045.9| 1.945| 2918 46| 20.6 3 2 |11 3.15| -+ 652.4| 1.440| 2.430 11| 19.9
312 |1054.15| +2111.5| 1.966 | 2.921 6.6| 20.7 312 105239 |+ 726.6| 1.433| 2.418| 41| 20.1
322 |1046.47 | +2120.0| 2.014| 2.924| 9.6| 20.9 322 |104239 |+ 7551 | 1.454| 2.405| 9.1| 203
4 1 |1040.38|-+21105| 2.086| 2.928| 125| 21.1 4 1 |1034.34 |+ 812.8| 1.499| 2392 | 13.6| 20.6
411 |1036.38|+2043.9| 2.178| 2.932| 15.0| 21.3 411 |1029.00| + 816.8| 1.565| 2.379| 17.5| 20.8
148248 2000 EJ12 3 4.3 126%44 1°0/ 3.318 142877 2002 VH3g 3 43124%1 271/ 6.518
2 1 112381 |+ 6 6.6| 1.799| 2.646| 13.3| 19.0 2 1 |112454|— 251.3]| 2.100]| 2907 | 13.1] 19.7
211 |111853 |+ 657.9| 1.733| 2.654| 95| 187 211 |1118.77| — 226.0| 2.031| 2.924| 99| 195
221 111123 |+ 8 0.4| 1.692| 2.661 53| 185 221 |1111.26| — 1449| 1.988| 2.940| 6.3| 19.3
3 2 |11 268|+ 9 7.7| 1.678| 2.668 12| 182 3 2 |11 270 — 051.3| 1.972| 2.956 28| 19.1
312 |1053.92 | +1012.2| 1.693| 2.675 41| 185 312 |1054.00| + 0 95| 1.986| 2.971 31| 19.2
322 |1045.96 | +11 7.1| 1.735| 2.681 8.4| 187 322 |1046.02 |+ 111.2| 2.029| 2985 | 6.6| 19.4
4 1 |1039.71|-+1147.8| 1.804| 2.687 | 12.2| 19.0 4 1 |103954 |+ 2 81| 2.100| 2.999 | 10.0| 19.6
411 |1035.72 | +1211.9| 1.893| 2.693| 15.4| 19.2 411 |1035.06| 4+ 2557 2.194| 3.012| 129| 19.9
82233 2001 JF; 3 43 16130 2°1/ 2.4 18 337359 2001 PLy; 3 4317035 198/ 1.9 17
2 1 |1129.15|+ 959.8| 1.957| 2.799| 125 20.3 2 1 |1121.41| +1042.7| 2.828]| 3.671 91| 218
211 |1122.24|+1050.2| 1.890| 2.808 9.0| 20.1 211 |1116.23 | +1130.8| 2.755| 3.675| 6.5| 21.6
221 |1113.29 | +1147.1| 1.848| 2.816 50| 19.9 221 |11 9.72| +1223.1| 2.710| 3.678 3.6| 21.4
3 2 |11 3.07|+1244.1| 1.836| 2.823 22| 197 3 2 |11 2.41|-+13153| 2.694| 3.681 18| 21.3
312 |1052.65| +1334.2| 1.854| 2.830 47| 19.9 312 |1054.94 | +14 27| 2.710| 3.683 36| 21.4
322 |1043.08|+1412.1| 1.901| 2.834| 8.6| 20.1 322 |1047.96| +1441.6| 2.755| 3.685| 6.5| 21.6
4 1 |1035.25|-+14347| 1.974| 2.838| 12.2| 20.4 4 1 |1042.05|+15 9.4 | 2.828| 3686| 9.1| 21.8
411 |1029.75| +1441.1| 2.069| 2.841| 151| 20.6 411 |1037.64| +15249| 2923 | 3687 | 11.4| 22.0
351594 2005 URs13 3 43 66794 276/ 6.418 134279 2006 BT 264 3 4.3207°13 0°8/ 3.6 18
2 1 |1124.03|— 318.7| 1.273| 2.109| 18.3| 21.2 2 1 |1125.16 |+ 513.4| 1.746| 2589 | 13.8] 21.2
211 [111921|— 2420 1.218| 2.126| 13.8| 21.0 211 |1119.71 |+ 6 3.7| 1.667| 2.585| 10.0| 20.9
221 |1111.79|— 139.6 | 1.184| 2.143 87| 207 221 |1112.03|+ 7 7.2| 1.612| 2.581 56| 20.6
3 2 |11 279 |— 017.3| 1.174| 2.160 3.6| 205 3 2 |11 2.88|+ 817.9| 1.585| 2.575 1.1] 203
312 |1053.62 |+ 114.7| 1.190| 2.177 41| 205 312 |1053.35|+ 927.6| 1.587| 2570| 42| 205
322 |1045.63 |+ 245.1| 1.232| 2.194| 9.1| 209 322 | 104457 | +1028.9| 1.617| 2.564| 8.7 | 20.8
41 |1039.92 |+ 4 39| 1.298| 2.211| 13.7| 21.2 4 1 |1037.55|+1116.0| 1.672| 2557 | 12.9| 21.0
411 |1037.10|+ 5 46| 1.384| 2228 17.7| 215 411 |1032.95| +11456| 1.748| 2550 | 16.4| 21.2
26602 2000 FQ11 3 4.3 183°70 675/25.7 18 521144 2015 FCao6 3 4.3248725 6°7/24.416
2 1 |1124.82|+26 47| 2.328| 3.181| 10.4| 185 2 1 |112831|+32 07| 2.893| 3.723| 93] 222
211 |1119.01 | +27 15.4| 2272 | 3.181 82| 18.4 211 |1121.35|+3250.7| 2.820| 3.705| 7.7| 22.0
221 |1111.41|+2819.5| 2.242| 3.181 6.7| 18.3 221 |1112.69 | +3331.4| 2.775| 3.688| 6.8| 22.0
3 2 |11 2.71|+2910.0| 2.240| 3.180 6.7| 183 3 2 |11 298| +3356.8| 2.758| 3.669| 7.0| 21.9
312 |1053.85| +29 41.2| 2.266 | 3.180 83| 18.4 312 |1053.06 | +34 3.0| 2.769| 3.651 83| 22.0
322 |1045.73| +2950.6 | 2.318| 3.179| 10.6| 185 322 |1043.77 | +3348.2| 2.807| 3.632| 10.0| 22.1
4 1 |1039.12|+2938.2| 2.393| 3.178| 12.9| 18.7 4 1 |1035.86|+3313.2| 2.868| 3.612| 11.9| 22.2
411 |103456|+29 6.3| 2.487| 3.176| 149| 188 411 |1029.85|+32205| 2.949| 3592 | 136| 223
459038 2011 YFeg 3 4.3 134%45 073/ 4.118 24588 4733 T-» 3 4.3251%8 0°4/ 4.7 18
2 1 |1126.94|+ 510.3| 1.832| 2.670| 13.5| 21.9 2 1 |112048|+ 1 83| 1.951| 2.784| 12.9| 19.4
211 |1120.73|+ 537.4| 1.765| 2.680 97| 21.7 211 |1116.14|+ 2 59| 1.867| 2.778| 95| 19.2
221 |111245|+ 615.1| 1.723| 2.690 55| 215 221 |11 9.92| -+ 319.7| 1.807| 2.772| 5.6| 18.9
3 2 |11 292 |+ 6585 1.710| 2.700 1.0| 212 3 2 |11 2.48|+ 4447| 1.776| 2.766 13| 18.6
312 |1053.20 | + 7 41.3| 1.725| 2.709 36| 21.4 312 |1054.70 | + 6 13.3| 1.774| 2.759 32| 188
322 |1044.34|+ 817.8| 1.769| 2.718 79| 217 322 | 104753 |+ 737.7| 1.800| 2.753| 7.5| 19.0
4 1 |1037.25|+ 843.8| 1.838| 2.726| 11.8| 21.9 4 1 |1041.81 |+ 851.1| 1.853| 2.746 | 11.4| 19.2
411 |1032.49|+ 856.9| 1.930| 2.733| 15.0| 22.1 411 |1038.13|+ 948.7| 1.928| 2.740| 14.7| 19.4
356469 2011 QZ4o 3 43 198740 078/ 3.7 18 505089 2011 UH341 3 4310144 1°6/ 2.317
2 1 [1129.93|+ 7 28| 1.975| 2.809| 12.8| 21.7 2 1 |1120.49| +1032.4]| 2.716| 3.561 93| 218
211 |1122.92|+ 7245 1.891| 2.805 93| 21.4 211 |111558 | +11 9.9| 2.651| 3.571 6.6 | 21.7
221 |1113.76 |+ 754.6| 1.834| 2.801 52| 21.2 221 |11 9.35|-+1151.3| 2.612| 3.581 37| 215
3 2 |11 3.19|+ 8285 1.805| 2.795 1.1| 209 3 2 |11 2.34|+12326| 2.604| 3.591 16| 21.4
312 |105227 |+ 9 0.4| 1.807| 2.789 38| 21.1 312 |1055.23 | +13 9.3 | 2.625| 3.601 35| 215
322 |1042.07 |+ 925.6| 1.837| 2.782 81| 21.3 322 |1048.65| +1338.1| 2.676| 3.610| 6.4| 21.7
4 1 |1033.58 |+ 940.3| 1.895| 2.773| 11.9| 215 4 1 |1043.18|+1356.5| 2.754| 3.620| 9.1| 21.9
411 |1027.44 |+ 9426| 1.975| 2.764| 152| 217 411 |1039.23| 414 35| 2.855| 3.629 | 11.3| 22.1
331810 2003 SZg3 3 43 131742 375/ 8.7 18 368634 2004 XFio7 3 43 83°52 379/ 8.018
2 1 112071 | — 848.9| 2.382| 3.160| 12.6| 21.0 2 1 |1123.63| — 632.1| 1.969| 2.766 | 14.3| 20.4
211 |1115.93|— 821.9| 2.303| 3.171| 10.0| 20.9 211 |111825|— 636.4| 1.900| 2.780| 11.2| 20.2
221 |11 9.62|— 736.2| 2247 | 3.181 70| 207 221 |1111.03| — 622.0| 1.854| 2.794| 7.7| 20.0
3 2 |11 238 |— 634.1| 2.220| 3.190 43| 205 3 2 |11 2.67|— 550.8| 1.835| 2.809| 4.7| 19.9
312 |1054.97 | — 520.1| 2.221| 3.199 3.8| 20.5 312 |1054.13| — 5 6.8| 1.844| 2.823| 43| 199
322 |1048.13| — 4 0.3| 2.252| 3.208 6.0| 20.7 322 |104634| — 4159 | 1.881| 2.837| 6.9| 20.1
4 1 |104252|— 241.0| 2.312| 3.217 89| 20.9 4 1 |1040.11| — 324.4| 1.944| 2851 | 10.2| 20.3
411 |1038.63|— 1281 2.396| 3.225| 11.6| 21.1 411 |1035.98| — 237.9| 2.031| 2.865| 13.2| 20.5
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EPHEMERIDES

3 4.3 3 4.3
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
405904 2006 HW7; 3 4.3288°79 5°7/28.6 16 35056 cullehrs 3 43 83738 070/ 4318
h m o ’ o m m o ’ o m
2 1 |1124.81|+1629.2| 1.461| 2.333| 14.3| 21.4 2 1 |113852|+ 713.1]| 1.672| 2500 15.0| 17.9
211 |1119.86 | +1750.6 | 1.394| 2.325| 10.5| 21.1 211 |1128.88 |+ 6545| 1.625| 2.534| 10.8| 17.8
221 |1112.28|+1915.7| 1.351| 2.317 6.9| 20.9 221 |1116.94 |+ 643.0| 1.603| 2568 | 6.1| 175
3 2 |11 2.95|+2033.6| 1.333| 2.300 58| 20.8 3 2 |11 381 |-+ 6349| 1.611| 2.601 11| 173
312 |1053.19 | +2133.7 | 1.342| 2.301 8.6| 20.9 312 |1050.86 | + 6 26.5| 1.649| 2.633 3.8| 17.5
322 |1044.40 | +22 8.9 1.376| 2293 | 12.6| 21.1 322 103935 |+ 6145| 1.717| 2.665| 83| 17.9
4 1 |1037.74|+2216.7| 1.431| 2.285| 165| 21.4 4 1 |1030.20 |+ 557.0| 1.813| 2696 | 12.1| 18.2
411 |1033.96|+21586| 1.504| 2.277| 19.8| 21.6 411 |1023.90 |+ 532.7| 1.930| 2.726 | 153 | 18.4
1392 Pierre 3 43 97°46 1°9/ 2.818 72456 2001 DZ12 3 4317584 0°3/ 4.6 18
2 1 [1129.47]|+1045.1| 1.871| 2.716| 12.9] 16.0 2 1 |1126.03|+ 3 3.6| 2.073| 2.900| 125]| 20.8
211 [1122.39|+11 59| 1.816| 2.736 92| 158 211 |1119.99 |+ 3351 | 1.994| 2.903| 9.2| 20.6
221 |1113.31|+1131.2| 1.787| 2.756 52| 15.6 221 |1112.06|+ 4184 | 1.941| 2.905| 5.3| 20.4
3 2 |11 3.10 | +1155.4| 1.787| 2.775 19| 154 3 2 |11 293|+5 94| 1.917| 2.907 1.2 20.1
312 |1052.86 | +1213.5| 1.816| 2.794| 45| 156 312 |105353 |+ 6 2.1 | 1.923| 2.908 32| 203
322 |1043.63|+1221.5| 1.874| 2.813 8.3| 15.9 322 |1044.82 |+ 650.9| 1.958| 2.908| 7.2| 205
4 1 |1036.26 | +12175| 1.958| 2.831| 11.8| 16.2 4 1 |1037.63|+ 7309| 2.020| 2.907| 109| 20.7
411 |1031.26|+12 1.2| 2.063| 2.849| 14.7| 16.4 411 |103253 |+ 759.0| 2.104| 2.905| 14.0| 20.9
125445 2001 VZ1x 3 4.3 144200 4°4/29.518 267220 2000 WK 1s5 3 4317918 1°0/ 5.5 16
2 1 [112832]+1529.3| 1.716| 2.574| 13.2] 19.8 2 1 |1123.97|+ 0424 2.690]| 3.500| 10.5]| 22.1
211 |1121.89|+1635.2| 1.659| 2.583 96| 19.6 211 |1118.16 |+ 1 3.0| 2.605| 3.502| 7.8| 22.0
221 |1113.18| +1743.1| 1.626 | 2.592 6.0| 19.4 221 |1110.90 |+ 133.9| 2546 | 3.504| 47| 21.8
3 2 |11 3.09|+1844.3| 1.622| 2.600 45| 193 3 2 |11 272 |+ 2125| 2517 | 3.504 16| 215
312 |1052.83|+1930.8| 1.646 | 2.607 6.9| 19.5 312 |1054.34 |+ 2548| 2519 3.504| 25| 21.6
322 |1043.57|+1957.8| 1.696| 2.614| 10.6 | 19.7 322 |1046.45|+ 336.6| 2552 | 3.503| 5.6| 21.8
4 1 |1036.30|+20 35| 1.771| 2.620| 14.0| 19.9 4 1 |1039.69 |+ 4140| 2613 | 3502| 87| 22.0
411 |1031.59|+1949.0| 1.865| 2.626| 17.0| 20.1 411 |103455|+ 4440]| 2699 | 3500| 11.3| 22.2
236129 2005 TJ17 3 43 98°11 1%°4/ 3318 385866 2006 RS2 3 4.3127%0 1°1/ 5.7 17
2 1 [112930]+ 711.2| 1.438| 2.200| 15.7] 21.0 2 1 |1121.97|+ 031.0| 2.879| 3.680| 9.9| 215
211 |1122.74|+ 753.7| 1.388| 2.310| 11.2| 20.8 211 |111657 |+ 046.6| 2.806| 3.704| 7.3| 21.3
221 |1113.68 |+ 847.1| 1.360| 2.330 6.2| 20.6 221 |11 992 |+ 111.6| 2.761| 3.718| 4.4| 21.1
3 2 |11 3.18 |+ 943.6| 1.360| 2.350 1.6| 203 3 2 |11 253 |+ 143.4| 2.745| 3.732 1.6| 21.0
312 |1052.62 | +1034.8| 1.387 | 2.369 48| 20.6 312 |1055.02 |+ 2186 | 2.760 | 3.745 23| 21.0
322 |1043.30 | +1113.9| 1.441| 2.387 96| 20.9 322 |1048.02 |+ 2535| 2.805| 3.758| 5.1| 21.2
4 1 |1036.25|-+1136.8| 1.519| 2.405| 13.9| 21.2 4 1 |1042.07 |+ 3249| 2879 | 3.770| 7.9| 21.4
411 |1032.04|+11422| 1.617| 2.422| 17.3| 215 411 |1037.59|+ 350.0| 2977 3.782| 10.2| 21.6
278837 2008 SQ295 3 4.3 214%02 379/ 8.117 34699 2001 OQ2s 3 4.3180%02 0°7/ 3.517
2 1 [1125.02] — 7 48| 2.397| 3.177| 125] 21.1 2 1 [112012] + 513.4| 2.477| 3.314| 10.4]| 19.8
211 [1119.16| — 721.0| 2.302| 3.170 99| 20.9 211 |111552 |+ 610.9| 2.399| 3.314| 75| 19.6
221 [111156| — 722.0| 2.230| 3.163 71| 207 221 |11 9.44| -+ 718.0| 2.347| 3.315| 42| 19.4
3 2 |11 281 |— 7 81| 2.187| 3.156 45| 205 3 2 |11 245|+829.8| 2.325| 3.315| 0.9]| 19.2
312 |1053.70| — 6 41.8| 2.172| 3.148 42| 205 312 |1055.25 |+ 9405 | 2.333| 3.315 31| 19.4
322 |1045.07|— 6 7.1| 2.188| 3.139 65| 20.6 322 |1048.55|+1044.9| 2371 | 3.314| 65| 19.6
4 1 |1037.71|— 5288| 2.231| 3.130 95| 20.7 4 1 |1043.01|+11384| 2.436| 3.314| 96| 198
411 103221 | — 452.0| 2.298| 3.120| 12.3| 20.9 411 |1039.11| +12185| 2.524| 3.313| 12.3| 19.9
494185 2016 GFo7 3 4.3 279739 275/ 6.6 17 64625 2001 XM 3 4.3234°79 7°9/25.6 18
2 1 |112246|— 3 06| 1.984| 2797 | 135| 215 2 1 |1127.75| +27175]| 1.912| 2767 | 12.2] 19.7
211 |1117.73| — 244.4| 1.878| 2.773| 10.4| 21.2 211 |112153|+2831.0| 1.854| 2.762| 9.8| 195
221 |1110.95|— 210.5| 1.795| 2.748 6.8| 21.0 221 |1113.04|-+29359| 1.821| 2.758| 8.1| 19.4
3 2 |11 2.72|— 120.8| 1.739| 2.722 33| 207 3 2 |11 3.14|-+3023.3| 1.815| 2.753| 8.2| 19.4
312 [1053.92| — 020.1| 1.712| 2.696 35| 207 312 |1053.02| +3046.3| 1.836| 2.740| 10.0| 195
322 |104557 |+ 045.2| 1.713| 2.670 74| 208 322 |1043.84| +3042.2| 1.881| 2.744| 126 | 19.6
4 1 |103861 |-+ 148.2| 1.740| 2.644| 11.4| 21.0 4 1 |1036.59|+3012.1| 1.948| 2.739| 152 | 19.8
411 |1033.80 |+ 2426| 1.790| 2.618| 15.0| 21.2 411 |1031.87|+2919.7| 2.033| 2.734| 175| 19.9
420012 2011 CX71 3 43 151%9 3°1/ 1.517 108788 2001 OGeq 3 4.3214%36 1°5/ 2.4 17
2 1 |1124.98|+1314.1| 1.924| 2.780| 12.1| 21.2 2 1 112029+ 8 7.3| 2.448]| 3.202| 10.3| 20.4
211 |1119.32| +1359.6 | 1.857| 2.782 87| 21.0 211 |1115.69 |+ 910.7| 2.367| 3.288| 7.3| 202
221 |1111.69|+14488| 1.816| 2.784| 5.1| 20.7 221 |11 958 | -+1022.1| 2.313| 3.283| 4.1| 20.0
3 2 |11 2.82|+1535.1| 1.802| 2.786 31| 206 3 2 |11 2.48|-+1136.1| 2.289| 3.277 15| 19.8
312 |1053.74| +16 12.0 | 1.818| 2.788 55| 20.8 312 |1055.15 | +12 46.7 | 2.295| 3.272 3.8| 19.9
322 |1045.45|+1635.0| 1.861| 2.789 9.1| 21.0 322 |1048.31 | +1348.4| 2.330| 3.266| 7.1| 20.1
4 1 |1038.83|-+1641.6| 1.928| 2.791| 125| 21.2 4 1 |1042.64|+1437.3| 2392 | 3.260| 10.2| 20.3
411 |1034.43|+1631.6| 2.017| 2.792| 154 | 21.4 411 |1038.65|+1511.1| 2.477| 3.253| 12.8| 20.5
57601 2001 TYgs 3 43 30743 97°6/16.9 18 212314 2005 QU1 3 4319172 171/ 2.9 18
2 1 |1117.80| —2533.5| 1.889| 2581 | 18.3| 18.9 2 1 |1121.30|+ 853.1| 2.854| 3.602| 9.1] 206
211 |1114.30|—2537.5| 1.817| 2595| 16.1| 18.7 211 |1116.20 |+ 9255 | 2.774| 3.691 65| 20.4
221 |11 888 |—25 75| 1.762| 2.610| 13.6| 18.6 221 |11 9.77|-+10 3.0| 2.721| 3.689 3.6 20.3
3 2 |11 229 —24 21| 1.727| 2.625| 11.3| 185 3 2 |11 254|-+1041.8| 2.698| 3.687 1.2 20.1
312 |1055.49 | —22245| 1.717 | 2.641 98| 18.4 312 |1055.12 | +1117.9| 2.706 | 3.685 31| 20.2
322 |1049.46 | —2022.0| 1.732| 2.657 99| 185 322 |1048.17 | +1147.7| 2.744| 3.682| 6.0| 20.4
4 1 |1045.03|—18 52| 1.772| 2.675| 11.3| 18.6 4 1 |1042.25|+12 87| 2.809| 3.679| 88| 20.6
411 |1042.74| —15459| 1.837| 2.692| 135| 188 411 |1037.82|+1219.2| 2.8908| 3676 | 11.1| 20.7
267358 2001 XX21 3 43 95°55 107°3/13.0 18 240642 2005 AZs7 3 43 30711 7°0/28.318
2 1 |1127.60| —2120.7| 1.956| 2.659| 17.4| 19.8 2 1 |1126.19| +2146.8| 1.398| 2.271| 147] 19.0
211 [1121.52| —2242.7| 1.875| 2.663| 15.3| 19.6 211 |112059|+2241.3| 1.362| 2.289| 11.0| 18.9
221 |1113.13|—2339.3| 1.813| 2.667| 13.0| 195 221 |111250|+2329.2| 1.350| 2.308| 7.9| 187
3 2 |11 3.15| —24 6.0| 1.774| 2.671| 11.2| 19.4 3 2 |11 3.04|-+24 08| 1.362| 2.328| 7.2| 187
312 |1052.66| —24 2.1| 1.760| 2.674| 10.3| 19.3 312 |1053.66 | +24 95| 1.400| 2.349| 9.3| 18.9
322 |1042.81|—2330.7| 1.771| 2.678| 10.9| 19.4 322 |1045.64 | +2353.1| 1.462| 2370 | 126 | 19.1
4 1 |1034.69|—22386| 1.806| 2.682| 12.6| 19.5 4 1 |1039.95|+2313.2| 1.545| 2.393| 15.8| 19.4
411 |1029.04| —21350| 1.863| 2.685| 14.7| 19.6 411 |1037.05|+2213.8| 1.646| 2.416| 185| 19.7




EPHEMERIDES

3 4.3 3 4.3
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
129089 3 43 44°84 272/ 2218 85721 1998hSL63 3 43 170724 175/ 5.5 18
o m o ’ o m
21 . 1.890 | 2.745| 12.3 2 1 |1128.98|+ 049.7] 1.761 146 19.9
211 1 1.821| 2.747 8.8 211 |1122.44| -+ 059.9| 1.684 109 | 19.7
221 . 1.778 | 2.748 4.9 221 |1113.63 |+ 124.8| 1.632 6.6 | 19.4
3 2 . 1.762 | 2.749 2.2 3 2 |11 334|+2 09| 1.607 23| 19.2
312 . 1.774 | 2.751 4.8 312 |1052.74| + 2 42.7| 1.611 35| 19.2
322 . 1.815| 2.752 8.7 322 |1042.96 |+ 324.0| 1.643 79| 195
4 1 . 1.880 | 2.754 | 12.2 4 1 |1035.04 |+ 359.0| 1.702 12.0| 19.8
411 . 1.966 | 2.755| 15.3 411 |1029.62| + 4236| 1.783 155 20.0
207723 4.3 231°39 2°1/ 2. 172950 2005 JU166 4.3 243°79 / 8.8 17
21 . 7] 1.569| 2.425]| 14.3 2 1 [112045] — 834.1] 2.324 12.8| 20.4
211 1 4| 1.496| 2.422| 10.3 211 |111593| — 827.6| 2.233 10.2| 20.3
221 . 6| 1.447| 2.418 5.8 221 |11 9.79| — 8 3.0| 2.166 73| 20.1
3 2 4 5| 1.425| 2.414 2.1 3 2 [11 260 — 721.4| 2.125 47| 19.9
312 . 9| 1.431| 2.410 5.2 312 [1055.12| — 6 26.5| 2.113 41| 1938
322 . 3| 1.463| 2.406 9.9 322 |1048.14| — 5235 | 2.130 6.3| 20.0
41 4 3| 1.520| 2.401| 14.1 4 1 |104238| — 418.4| 2.174 93| 20.1
411 . 0l 1596 | 2.397| 17.7 411 |103839| — 317.1| 2.242 12.11 20.3
10156 43 151%96 1°5/ 5. 393970 2005 UJagg 4.3215°04 3°4/ 1.7 18
21 — 038.7| 1.792| 2.614| 14.4 2 1 [1120.81] +1259.8| 1.696 13.6 | 21.1
211 — 0 8.8| 1.719| 2.622| 10.8 211 |1123.24 | +1347.6| 1.619 99| 208
221 4+ 038.1| 1.671| 2.630 6.6 221 |1114.18| +14 40.5| 1.567 58| 20.6
3 2 4+ 137.6| 1.650| 2.637 2.3 3 2 |11 3.47|-+1530.9| 1.542 3.4 20.4
312 4+ 2431| 1.657 | 2.643 3.3 312 |1052.33 | +16 10.8| 1.546 6.1| 20.5
322 4+ 347.3| 1.694| 2.649 7.6 322 |1042.05| +16 345| 1.577 10.3| 20.7
41 4+ 4436| 1.756| 2.654| 11.6 4 1 |1033.75|+1639.3| 1.633 14.3| 21.0
411 4+ 527.4| 1.841| 2.659| 15.1 411 |1028.16 | +1625.0| 1.709 17.71 21.2
384825 43 50°82 078/ 3. 502242 2015 BSos 4.3 174%55 375/ 7.9 17
21 4+ 6 7.0| 1.991| 2.837| 12.2 2 1 [112546]| — 6 16.1| 2.469 12.2| 22.1
211 + 6489| 1.933| 2.853 8.7 211 |1119.40| — 6 26.3| 2.382 95| 21.9
221 4+ 740.0| 1.899| 2.868 4.8 221 |1111.71| — 6 21.8| 2.320 67| 21.7
3 2 4+ 835.0| 1.894| 2.884 1.0 3 2 |11 297|—6 3.6| 2.286 41| 215
312 4+ 927.7| 1.918| 2.901 3.6 312 |1053.96| — 5345 | 2.282 3.8| 215
322 +1012.6| 1.970| 2.917 7.4 322 |1045.49| — 4585 | 2.307 6.1| 217
4 1 410 45.7 | 2.047| 2.934| 10.8 4 1 |1038.29| — 4204 | 2.361 9.0| 21.8
411 +11 5.0| 2.147| 2950 13.7 411 |1032.87| — 344.7| 2.439 11.7| 22.0
371984 4.3 260711 0°9/ 3. 431152 2006 QD160 4.3 86722 / 4.9 17
21 4+ 5433| 1.962| 2.804| 12.5 2 1 |1119.65|+ 138.7| 2.264 11.5| 21.4
211 4+ 633.0| 1.868| 2.787 9.1 211 [111528 |+ 225.7| 2.190 84| 21.2
221 + 7349| 1.800| 2.769 5.1 221 |11 9.38| -+ 325.2| 2.141 49| 21.0
3 2 + 8436| 1.760 | 2.751 1.1 3 2 [11 251 |+ 4329 2.121 1.2 | 20.8
312 4+ 9521 | 1.750 | 2.732 3.9 312 |1055.46 | + 542.7| 2.131 2.8| 20.9
322 4+1053.3| 1.767 | 2.713 8.2 322 |1048.98 |+ 648.9| 2.169 6.4| 21.1
41 +1141.8| 1.811| 2.693 . 4 1 |1043.75|+ 746.3| 2.235 97| 21.4
411 +1214.0| 1.876| 2.674 411 104026 |+ 831.4| 2.324 1261 21.6
495851 4.3 256°31 419753 2010 VPg 4.3 °6/10.8 18
21 —17 05| 2.239| 2.968 . 2 1 |1119.94 51.6 | 1.303 20.0| 19.7
211 —16 50.9 | 2.118| 2.941 . 211 |1116.58 390.5| 1.231 16.7| 19.5
221 5.4 | 2.019| 2.913| 10.0 221 |1110.59 56.9 | 1.177 13.0| 19.2
3 2 2.4| 1.944| 2.885 7.6 3 2 [11 2.79 41.1| 1.144 9.8| 19.0
312 41| 1.898| 2.855 6.6 312 |10 54.50 546 | 1.134 86| 19.0
322 —1156.5| 1.880| 2.824| 7.9 322 |1047.10 453 | 1.147 10.4| 19.1
41 — 957.9| 1.891| 2.793| 10.7 4 1 |1041.82 242 | 1.183 13.9| 19.3
411 — 7583] 1.926| 2.760| 13.9 411 |1039.46 3.3] 1.239 175| 195
336535 43 121%63 372/ 7. 234873 2002 SJss 4.3 151°00 /29.3 17
21 — 5146| 2.270| 3.067| 12.6 2 1 |1124.90] A 3.0| 2.473 10.0| 20.8
211 — 513.8| 2.190| 3.072 9.8 211 |1118.93| +1816.6 | 2.410 72| 207
221 — 4574 2135| 3.077 6.7 221 |1111.38|+1859.5| 2.374 47| 205
3 2 — 427.0| 2.106| 3.083 3.8 3 2 |11 2.90|+1936.4| 2.367 3.7| 20.4
312 — 346.3| 2.107| 3.088 3.6 312 |1054.28 | +20 2.4 | 2.390 55| 20.6
322 — 3 0.3| 2.136| 3.003 6.2 322 |1046.33| +20 14.6 | 2.441 82| 207
4 1 — 2141 2.193| 3.097 9.4 4 1 |1039.72|+2011.9| 2.519 10.8 | 20.9
411 — 13271 2274| 3.102| 12.2 411 |10 34.94 | - 46| 2.618 13.01 21.1
197069 4.3 151209 077/ 3. 431189 2006 SHg3 4.3 243739  674/27.0 17
21 + 546.4| 2321 | 3.159| 11.0 2 1 |1129.02| +27 47| 2.332 10.7| 20.5
211 4+ 635.8| 2.248| 3.165 7.9 211 |1122.03| +2742.4| 2.271 8.4 | 204
221 4+ 7343| 2202 3.170 4.4 221 |1113.19| +2811.8| 2.236 6.7| 20.3
3 2 4+ 837.0| 2.184| 3.175 0.9 3 2 |11 3.25]|4 6.5| 2.229 65| 20.2
312 4+ 9382| 2197 | 3.179 3.3 312 |1053.20 | 2.4 | 2.250 8.0| 203
322 +1032.4| 2.239| 3.183 6.8 322 |1044.01 | +2757.8| 2.299 10.3| 20.5
41 411 15.8| 2.308| 3.187 | 10.0 4 1 |1036.46 | +2713.8| 2.371 126 | 20.6
411 +11458| 2.400| 3.191| 12.8 411 |1031.09 | A 3.4 | 2.465 1471 20.8
285734 4.3 230763 472/27. 472145 2014 CGg 4.3306°86 179/ 5.8 18
21 . 3.176 | 4.021 8.1 2 1 [112523]|+ 1 7.1] 2.123 12.5] 20.3
211 . 3.094 | 4.006 6.2 211 |1119.60 | + 046.2| 2.023 95| 20.1
221 . 3.041 | 3.990 4.6 221 |1112.01 |-+ 0355| 1.948 59| 198
3 2 . 3.017 | 3.973 43 3 2 |11 3.07|-+ 0335]| 1.900 25| 19.6
312 . 3.024 | 3.956 5.7 312 |1053.65|+ 037.5| 1.882 32| 19.6
322 . 3.060 | 3.938 7.8 322 |1044.73 |+ 043.9| 1.893 70| 198
4 1 . 3.121 | 3.920 9.8 4 1 |1037.19|+ 049.0| 1.931 10.7 | 20.0
411 . 3.204| 3.901| 11.7 411 |1031.72| + 049.3| 1.901 140 20.1




EPHEMERIDES

3 4.4 3 4.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
364649 2oo7hT0153 3 4.4 91°57 074/ 4.7 18 208967 2002hxc76 3 44 62763 073/ 4.718
m o ’ o m m o ’ o m
2 1 |[1127.00| + 256.8| 1.593| 2.432| 15.1| 21.2 2 1 112322+ 347.0| 2.043| 2.878| 12.4] 203
211 |1120.99 |+ 3257 | 1.537| 2.451| 11.0| 21.0 211 |1117.90|+ 4 6.1 | 1.982| 2.805| 9.0| 20.1
221 |1112.74|+ 4 8.8| 1.504| 2.470 6.3| 20.7 221 |1110.87 |+ 4355| 1.947| 2912| 52| 19.9
3 2 |11 317 |+ 5 05| 1.498| 2.488 1.4| 204 3 2 |11 2.84|-+ 511.0| 1.940| 2.930 1.1] 19.6
312 |1053.49 |+ 553.5| 1.521| 2.506 3.7 207 312 |1054.70 | + 547.6 | 1.962| 2.948 3.0| 198
322 |1044.86 |+ 640.9| 1.570| 2524 | 83| 21.0 322 |1047.33 |+ 620.6| 2.013| 2.965| 6.8| 20.1
4 1 |103821 |-+ 717.3| 1.645| 2542 | 12.4| 21.2 4 1 |1041.46 |+ 645.8| 2.000| 2.983| 10.3| 20.3
411 |1034.11|+ 739.6| 1.742| 2559| 158| 215 411 |103756|+ 7 07| 2.180| 3.001| 13.2| 20.6
334608 2002 TK361 3 4.4 12330 0°8/ 3.4 17 310122 2011 EN13 3 4.4197°82 0°3/ 4.7 17
2 1 [112221]|+ 6453 2.408| 3.246| 10.6| 22.2 2 1 |1122.05|+ 2206]| 2.252| 3.080| 11.6| 21.4
211 |1117.01 |+ 726.2| 2.341| 3.258 76| 221 211 |1117.10| + 3 3.0| 2.169| 3.078| 85| 21.2
221 |111030|+ 814.6| 2.301| 3.269 42| 21.9 221 |1110.48 |+ 357.7| 2.111| 3.075| 5.0| 21.0
3 2 |11 271 |+ 9 58| 2.290| 3.280 1.0| 21.6 3 2 |11 279|-+5 05| 2.082| 3.072 1.1] 207
312 |1054.97 |+ 954.8| 2.309| 3.290 32| 218 312 |1054.83 |+ 6 55| 2.083| 3.068 29| 208
322 |1047.84|+1037.0| 2.357 | 3.301 6.6 22.1 322 | 104742 |+ 7 7.0| 2.113| 3.065| 6.7| 21.1
4 1 |1041.98|-+11 9.1 | 2.433| 3.311 97| 223 4 1 |1041.31 |+ 7599| 2.171| 3.060| 10.1| 21.3
411 |1037.83|-+1129.1| 2531 | 3.320| 12.2| 225 411 |1037.03|+ 840.6| 2.252| 3.056| 13.1| 21.5
180822 2005 GO4 3 4.4 144%8 35/ 1.118 165322 2000 UN77 3 4.4157%54 178/ 2.7 18
2 1 |1126.45|+1338.9| 1.884| 2.739| 12.4| 207 2 1 |1126.65|+ 8325]| 1.958| 2.802| 125]| 21.1
211 |1120.45|+1438.8| 1.823| 2.747 89| 205 211 |112054 |+ 926.7| 1.891| 2.810| 8.9| 20.9
221 |1112.41| 415422 1.788| 2.755 53| 20.3 221 |1112.46|-+1029.0| 1.849| 2.817| 5.0| 20.7
3 2 |11 3.12|+1641.7| 1.780| 2.762 35| 20.2 3 2 |11 3.17|-+1133.0| 1.836| 2.824 1.8| 205
312 |1053.66 | +17 30.1 | 1.802| 2.769 59| 20.4 312 |1053.66 | +1231.8| 1.852| 2.830| 4.4| 207
322 |1045.05|+18 2.4| 1.851| 2.775 95| 20.6 322 |1044.94|+1319.3| 1.898| 2.835| 8.3 | 20.9
4 1 |1038.18|+1816.3| 1.926| 2.781| 12.8| 20.8 4 1 |1037.87|+13519| 1.969| 2.840| 11.9| 21.2
411 |1033.62|+1812.0| 2.020| 2.786| 156| 21.0 411 |1033.01|+14 81| 2.062| 2.843 49| 21.4
383694 2007 TS3s3 3 4.4 53°77 0°0/ 4.218 139505 2001 PF4 3 4.4232°01 4°1/ 8.818
2 1 112150+ 4 92| 1.994| 2.835| 12.4| 21.1 2 1 |1121.85| — 830.6| 2.401| 3.179| 12.6| 20.1
211 |1116.72 |+ 443.0| 1.933| 2.849 9.0| 20.9 211 |1116.93| — 837.6| 2.300| 3.174| 10.0| 19.9
221 111022 |+ 527.7| 1.896| 2.863 51| 20.7 221 |111039|— 827.9| 2.240| 3.169| 7.3| 19.7
3 2 |11 270 |+ 618.3| 1.887| 2.878 1.0| 204 3 2 |11 278|—8 22| 2198 | 3.164| 48| 195
312 |1055.04 |+ 7 9.0| 1.907 | 2.892 32| 20.6 312 |1054.88| — 723.2| 2.185| 3.159| 43| 195
322 |1048.12 |+ 754.3| 1.956| 2.907 71| 20.9 322 |1047.45| — 6354 | 2.200| 3.153| 6.3| 19.6
4 1 |1042.68 |-+ 829.7| 2.030| 2.922| 106 | 21.1 4 1 |1041.22| — 5442| 2243 | 3147| 92| 1938
411 |1039.21 |+ 852.6| 2.127| 2.938| 135| 21.4 411 |1036.75| — 455.0| 2.310| 3.141| 11.9| 19.9
269274 2008 RLoo 3 4.4 181%49 075/ 3.917 341368 2007 TToq 3 4.4 58°16 7°3/26.618
2 1 |1121.44|+ 420.1| 2.013| 2.854| 12.3| 20.9 2 1 |1127.70 | +27 44| 1.979| 2.832| 11.9] 19.7
211 |1116.79 |+ 513.4| 1.937| 2.854| 8.9 207 211 |1121.20|+28 0.7| 1.942| 2.850| 9.4| 195
221 |111034|+ 619.0| 1.886| 2.854| 5.0| 205 221 |1112.73| +2847.3| 1.930| 2.869| 7.6| 195
3 2 |11 2.74|+ 731.3| 1.864| 2.854| 0.9| 202 3 2 |11 320|+2916.6| 1.946| 2.888| 7.5| 195
312 |1054.87 |+ 843.4| 1.870| 2.854 35| 204 312 |1053.72| +2923.8| 1.988| 2.906| 9.0| 19.6
322 |1047.65|+ 948.6| 1.906| 2.854| 7.5| 20.6 322 |1045.31|+29 7.8| 2.056| 2.925| 11.4| 19.8
4 1 |1041.86|-+1041.7| 1.967| 2.853| 11.2| 20.8 4 1 |1038.78|+2830.0| 2.146| 2.944| 13.7| 20.0
411 |1038.07|-+1119.4| 2.050| 2.853| 14.3| 21.0 411 | 103459 | +2734.1| 2.256| 2.963| 15.8| 20.2
340938 2007 EF37 3 4.4 276223 2°1/ 6.6 17 234956 2002 VL 140 3 4.4159°17 0°2/ 4.118
2 1 |1121.08| — 340.1| 2.043| 2.855| 13.3| 21.4 2 1 |1123.70| + 5486| 2525| 3.356| 10.4| 21.1
211 |1116.73|— 257.2| 1.935| 2.830| 10.2| 21.1 211 |1118.06 |+ 6 7.9| 2.448| 3.360| 7.5| 20.9
221 |1110.45|— 154.0| 1.851| 2.805 6.6| 20.9 221 |1110.93 |+ 6344 | 2.398| 3.364| 43| 207
3 2 |11 2.79|— 0335 1.795| 2.779 29| 206 3 2 |11 288 |+ 7 47| 2.378| 3.368| 0.8| 205
312 |1054.62 |+ 058.3| 1.767 | 2.753 32| 20.6 312 |1054.65 |+ 7 34.6| 2.388| 3.372 2.8| 20.6
322 |1046.86 | + 233.8| 1.769 | 2.727 72| 207 322 |1046.98| + 8 0.4| 2.428| 3.375| 6.2| 20.8
4 1 |1040.43 |+ 4 46| 1.798| 2.700| 11.2| 20.9 4 1 |104053 |+ 819.1| 2.495| 3.378| 9.3| 21.0
411 |1036.03|+ 524.0| 1.850| 2.673| 14.8| 21.1 411 |1035.77 |+ 8285| 2586 | 3.380| 11.9| 21.2
456824 2007 TYs 3 4.4 70°33 5%0/29.6 18 258352 2001 WL 3 4.4 93°30 2°6/ 6.7 18
2 1 |1127.68|+16 3.1| 1.456| 2.323| 14.6| 21.6 2 1 |112352|— 2549]| 1.795| 2.613| 146]| 20.4
211 |1121.74|+17 1.4| 1.406| 2.334| 10.6| 21.4 211 |1118.45| — 241.4| 1.722| 2.619| 11.1| 20.2
221 |1113.28|+18 0.8| 1.379| 2.345 6.7| 21.2 221 |1111.35|— 2 98| 1.673| 2.626| 7.2| 19.9
3 2 |11 3.31|+1852.0| 1.378| 2.356 50| 21.1 3 2 |11 297 |— 1232| 1.650| 2.633 34| 197
312 |1053.22 | +1926.4 | 1.404| 2.368 76| 21.3 312 |1054.34| — 027.2| 1.655| 2.640 36| 19.7
322 |1044.33|+1939.5| 1.455| 2379 | 115| 215 322 |1046.47 |+ 031.4| 1.687| 2.646| 7.3| 20.0
4 1 |1037.68|-+1930.0| 1.529| 2.390| 15.2| 21.8 4 1 |1040.26 |+ 1259| 1.746| 2.653| 11.2| 20.2
411 |1033.86|-+19 0.1| 1.621| 2.402| 18.3| 22.0 411 |1036.30| 4+ 210.8| 1.827| 2.659 | 14.6| 20.5
384233 2009 DUss 3 4.4 01°24 173/ 2917 305719 2009 CFia 3 4.4 74°35 075/ 4.0 18
2 1 112120+ 8 0.3| 2278] 3.123| 10.9| 21.1 2 1 |112942|+ 6 68| 1.401| 2251 16.1] 20.7
211 |1116.39 |+ 843.9| 2.209| 3.130 78| 21.0 211 |1122.97 |+ 622.8| 1.349| 2270 | 11.6| 20.4
221 |1110.01 |+ 934.6| 2.167| 3.136 43| 207 221 |1113.96 |+ 650.2| 1.319| 2.288| 6.6| 20.2
3 2 |11 2.68|+1027.5| 2.153| 3.142 13| 205 3 2 |11 3.47|-+ 723.0]| 1.316| 2.307 1.2 19.9
312 |1055.17 | +1117.0| 2.169 | 3.148 36| 207 312 |1052.90 |+ 7542 | 1.340| 2.325| 43| 202
322 |1048.28 | +1158.5| 2.213| 3.155 71| 20.9 322 |104359 |+ 817.5| 1.391| 2.343| 93| 205
4 1 |1042.69|-+12284| 2.284| 3.161| 10.2| 21.1 4 1 |1036.57 |+ 8289 1.465| 2.362| 13.6| 20.8
411 |1038.88|+1245.0| 2.377| 3.167| 129| 21.3 411 |1032.44|+ 8265| 1.560| 2380 | 17.2| 21.1
29557 1998 DV3 3 4.4 42°%5 072/ 4.6 18 151129 2001 XOs¢ 3 4.4182%5 070/ 4.218
2 1 |1121.26 |+ 3249 1.889| 2.730| 13.0| 18.1 2 1 |1127.30|+ 517.3| 2.280| 3.107| 11.5] 20.0
211 |1116.64 |+ 356.8| 1.827 | 2.743 9.4 | 17.9 211 |1120.84 |+ 5289 | 2.199| 3.108| 8.4 | 19.8
221 111022 |+ 440.6| 1.789| 2.756 54| 17.7 221 |1112.60 |+ 5486 | 2.144| 3.108| 4.8| 195
3 2 |11 272 |+ 531.7| 1.779| 2.769 11| 17.4 3 2 |11 323|+ 613.0| 2.118| 3.108| 0.9| 19.2
312 |1055.07 |+ 623.7| 1.797 | 2.783 32| 17.6 312 |1053.62 |+ 637.7| 2.122| 3.107 3.0| 19.4
322 |1048.18 |+ 710.8| 1.843| 2.797 73| 17.9 322 |1044.63 |+ 6588| 2.157| 3.105| 6.8| 19.6
4 1 |1042.82 |+ 7481| 1.915| 2.811| 10.9| 18.1 4 1 |1037.06 |+ 712.9| 2.219| 3.103| 10.2| 19.8
411 |1039.52 |+ 812.8| 2.008| 2.825| 14.0| 18.4 411 |1031.47 |4+ 717.9| 2.305| 3.101| 13.1| 20.0




EPHEMERIDES

3 4.4
3 4.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r B ‘ | 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
459738 2013 QT . 344 271°04  0°8/ 5.217 325204 2008 HX23 3 4.4 131°19 0°3/ 4.7 18
2 1 11 2 - _ m m o ! o m
AR E RS TR T ERA R TTRS bR (R AR
221 |111044 |4+ 2 01| 1.656| 2.619| 62| 21.1 521 | 111037 |+ ) ) ) ) )
3 2 |11 284+ 3382| 1615| 2605| 17| 207 372 |11 8'37 T38| 1933 2798 3% %3
+ : : : : 82|+ 5 22| 1.723| 2713| 13
312 |1054.78 523.0| 1.603| 2590 | 3.4| 208 312 |10 5 ) 509
+ ) ) ) ) 55.01 | + 6 47.1| 1.732| 2.718| 3.3
322 |1047.28 7 52| 1.620| 2575| 80| 21.1| 322 |104 ) 0%
322 | 104728 | + ) ) ) ) 789 | + 8256| 1.770| 2.722| 7.7| 205
211 103756 | T oa08| 1957| 5294| 155| 51a| 411 1103834 Tiosea| 1030 5730 14| 304
388 ° °9/2 ' Zo ' ' ' 3 °
24111 20?16 2\/{//;1700 7k 3 24;; 9183.36254 3°9/28.4 18 466633 2014 WZ2 3 44 36°29 0°9/ 3.7 18
211 |111658|+1857.1| 2,533 | 3.454 g'g %'g % 1% H %g'glll 1 9 32% Hg% %ggg %g'g %H
521 | 111011 | 410586 | 2494 | 3454 | 46| 207| 221 |1111.03| + : i ) ' )
372 |11 274|420542| 2484| 3.454| 40| 206 372 |11 3'93 T 308 | 13| 33| 93] %0
+ : : : : 12|+ 830.8| 1.385| 2.375| 1.3
312 [1055.19 | +2138.9| 2503 | 3.453| 57| 207| 312 |10 i 508
+ ) ) ) ) 5411 |4+ 912.9| 1.401| 2.385| 4.4
322 104818 |+22 9.0| 2551 | 3.452| 82| 209 322 |1046 ) 508
+ ) ) ) ) 10|+ 9459 1.443| 2395| 91
471 |10 42 . 514
L || inne] p| ) ] 2§ |leee| 1ess) 1] 2ue) 3| 2
158868 2 o °3/ ' \ - ' ' : ' 210
886 O:(L)f ;U;; ©\ e4ra 3 14éz130162.22§ 173/ 3.118 425060 2009 RN3 3 4.4114%41 3°7/ 7.818
211 |112065|-+ 7435| 1.760 2'6;3 13.2 %H % 1% H %H% — g 5(8)'§ %%51% %'822 %g'g %%5
521 | 111260 |4 8503 1716| 2685| 53| 210| 221 |111273| — . ) ) ' 5
3 2 |11 324|410 12| 1700| 2690| 1.4| 207 3 2 |11 BIZ 0% Soee| 30| I3l 313
312 | 105362 | +11 84| 1.714| 2694 | 43| 209 312 |10 3ea| — 2353 30| 3038 | 41| ai?
) ) : ) 53.64 | — 533.5| 2.060| 3.038| 4.1
322 |1044.82|+12 50| 1.756| 2.698| 86| 21.2| 322 |1044 ) 512
41 |1037.75| 412463 | 1.823| 2700| 12.4| 21.4| 4 Sl Z .80 31% | 30%0| S%| 313
24z1151117 202(; 1_3}_(01 +13104 | 1.912] 2.702] 15,6 216 4 1% %8 %Z:Sfi - § %?;? % 522 g'ggg 13'2 %i ?
. )
1517 2009 EK 3 24.2420282.35379 4.01/28.9 18 131448 2001 QD12s 3 4.4248°83 3°7/ 8218
211 |1117.26|+1728.0| 2.140| 3.064 9'9 %8@1) % 1% H %gg — g ggg %%gg g'ggg 1(%'5 %g'g
521 | 111065 | 118301 | 2086| 3050| 50| 107| 221 |1i11048]| — ) ) ' i
3 2 |11 2.87|+1927.7| 2.060| 3.035| 41| 196| 3 2 |11 2'48 Zei3a| 3ooe| 3oml| 44| 193
312 |1054.77 | +2014.4| 2.063| 3.020| 6.1| 19.7] 312 |10 512 2357| 2087 | 306 | 40| 103
+ : : ) ) 54.93 | — 530.7| 2.087| 3.065| 4.0
322 |1047.23|+20454| 2.093| 3.006| 92| 199| 322 |104 i 193
322 | 1047.23| 42045, ) ) ) 749 | — 4415| 2103 | 3.059| 6.4| 193
211 103681 | 150234 | 5504 | 5076 | 148| 505| 411 |T03603| = 393 | 5514| 30a8| 15| 107
42325 2001 ° ° ' ' ' ) '
232¢ 0?1 5558;359 15310 3 14.1415353.14397 5.41/6 é.o 18 306487 1999 TWi7g 3 4.4104°18 1°8/ 2.7 18
% %% %1 21.12 | 416 17.9| 1.056| 1.992| 12.4 %g'g % 1% H 38'83 1 g g'g %g%ﬁ %'ggg 13'9 38'3
11331 |+17 81| 1.018| 1.988| 7.7| 175| 221 |111233 . ) i )
3 2 |11 3.41|-+17506| 1.004| 1.985| 55| 17.3| 3 2 |11 3. 110182 Toaz| 2ex1| 16| 99
315 10591 | T16395| 1003 | 198a| 88| 1va| 315 |T0s3or| [12205| Taes| eas| 43| 301
: : : : 53.97 | +12202| 1.669| 2.648| 4
322 |1044.13|+18145| 1.045| 1.983| 13.4| 17.8] 322 |104 5| %04
322 104413 + ) ) i ) 560 | +13 93| 1.723| 2.664| 8.8| 20.4
(1 |las|Tae| 1| ) 88| RS\ 40 |l Ral) 1| 2 | B
313740 2003 UPa1o 3 4.4 112°42 1%/ 3318 187794 1999 CMas 3 44 11°2 3%8/ 1718
2 1 |112774|+ 8 6.1| 1.685| 2.533| 13.9| 216 2 1 /
% %% 112153 |4 837.0| 1.624| 2545 10.0| 21.4 211 H %%% :_%% 58% % %gg %Hg 1!15'2 %g'g
111370 | - 9183 15587| 2556| 56| 212| 221 |1111.40 |+ ) ) ' )
3 2 |11 333|410 12| 1.578| 2567| 15| 209 3 2 |11 3. 1253 1| 3127 | ol 183
315 |10s333 | T10368| 1200 | 29| 43| 305| 313 |10sa30| T183a3| T1es| 2135| oo| 153
+ : : : 5439 | +1536.4 | 1.158 | 2.133| 6.9
322 |1044.43|4+11 82| 1644| 2580| 88| 21.4| 322 |1046 . 157
+ ) ) ) 88| 416 04| 1.198| 2.140| 11.6
271 |1037.4 ' 190
211 | 103580 | T11537| Té00| 5800| 16| 510| 411 |103630| Ti24T8| 1390 Sise| 108! 163
594 o N ' ' : '
S 7f 1933 ;Rs% 1o os 3 24;142 7195.342268 1.81/0 i.4 1820 . 36.39815 201112 £3F74 3 4.4153°45 0°7/ 3.6 18
36| + ) ) ) ) ) 499 | + 512.4| 2.013| 2.850]| 12
211 | 111868 | +10455| 2.347| 3.265| 75| 198| 211 |111 ol a8
221 |1111.36|411363| 2294| 3262| 42| 195 221 |11 1?'33 T9.59| 190s| 35ee| 29| 213
3% (11530 112353 | 3531 3592 | 13| Toa| 3% |mua® T int il 353 30| 368
312 |1054.41 | +1314.4| 2278| 3253| 40| 195 312 |10 aar | T 051 18| 2860| 39| 23
+ : : : : 5421 |4+ 9321| 1.808| 2.880| 3
322 |1046.36|+1351.9| 2.315| 3.248| 7.3| 197| 322 |1046 7| 31
+ ) ) ) ) 03| +1032.8| 1.041| 2:886| 7.7
41 |1039.60 | +14 17. . 516
s |suel| fdze| am| sam) agn) B9 b0 ieselduas su) 2w u3) A
340 ° ° - - - : -
282{) 20;)16 2UlUlgg o an 3 24.346 . 89.36314 1.51/O 2.718 208985 2003 AT1; 3 44 66°20 0°4/ 4.9 18
% %% H 1632 | + 9454 | 2302 | 3.222 7'2 %%g % 1% ﬂ %gg 1 % ig'g %'852 %'832 13'3 38'5
008 | 110347 2261| 3231 42| 208| 221 |11 909 |+ ) ) ) ) )
3% |11 273 | 4+11250| 2250 3230| 15| 206| 372 |11 27a| + 2508 | Tooe| 298| 33| 193
315 105553 | T12339| 5528 | 35a7| 37| 308| 315 |T0seas| L aaes| 200a| 3050| 23| 193
+ : : : 55.43 | + 546.1| 2.024| 3.010| 2.9
322 | 104852 | 4+1249.0| 2.316| 3.254| 7.0| 21.0] 322 |1048 ) 500
+ ) ) ) 85|+ 6559| 2.082| 3.035| 6.6
41 |10429 . 203
s 18| Tke| 2| s 00| 2| 1 el il de| 1) 8] %
35 © ° - - - - : -
37015 2Off 2S6Ci32 4 se 3 145113195.276321 2.81/4 6.9 18 426932 2013 XLy 3 44 91°80 5°5/26.918
% %% 112050 | — 3425| 1.728| 2.619 11'2 %%g % 1% ﬂ %g'g? "35 %(23% % %8 g ﬁ; 1(7)'3 %8?
111262 | — 259.8| 1.665| 2.616| 7.5| 21.2 521 |1111.06| 1+ ) ) )
3% (117355 2 1285 | 1850 | 28| Lol A5 3% |mzte|1eena| 23| 31m| 29| 08
312 |1053552| — 048.6| 1.623| 2.607| 37| 21.0] 312 |10 2| 152355 | 5550 | 3100| 74| 209
322 |1044.45|+ 0264 | 1.645| 2602| 7.6| 21.2 322 |10 ?14'78 T28333| 33538 | 3300 &8| 3096
: : 7.37 | +26 34.3 | 2.325| 3.206| 9.8
41 |1037.07|+ 137.3| 1.693| 2596 | 11.7| 21.4| 4 1 |1041.44 : 221
) 44| 4+2635.0| 2.414| 3.221 .
411 11032071+ 23771 1.764| 2580 | 153| 2161 411 [1037.46| 4+2617.1| 2.524| 3.236 3% %%%

— 12984 —



EPHEMERIDES

3 4.4 3 4.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
132329 2002 GL3; 3 4.4198°75 072/ 4.7 17 501587 2014hQE124 3 4.4 270781 073/ 4.6 18
h m o ’ o m m o ’ o m
2 1 |1123.02]+ 317.2| 2.422| 3.248| 11.0| 21.4 2 1 |1126.13 |+ 3323| 1530| 2.374| 153]| 215
211 |1117.73 |+ 347.8| 2337 | 3.245| 8.0| 21.2 211 |112093 |+ 353.6| 1.443| 2359 | 11.3| 21.3
221 |111085 |+ 4286| 2278 | 3.242| 47| 20.9 221 |1113.12 |+ 4304 | 1.378| 2.344| 67| 20.9
3 2 |11 295|-+ 5159| 2.248| 3.238 10| 207 3 2 |11 3.48| -+ 517.8| 1.339| 2.329 15| 20.6
312 | 105479 |+ 6 49| 2.248| 3.233 2.8| 20.8 312 |1053.23 |+ 6 8.8| 1.328| 2.314| 4.0| 207
322 |1047.15|+ 650.8| 2.278| 3.228| 6.3| 21.0 322 |1043.70| + 655.6| 1.343| 2298 | 93| 21.0
4 1 104073 |+ 729.4| 2336 | 3.223| 96| =212 4 1 [1036.12| + 731.6| 1.382| 2282 | 14.0| 21.2
411 |1036.06| + 757.8| 2417 | 3.217| 12.4| 214 411 |1031.32|+ 7525 1.442| 2266| 18.1| 21.4
123310 2000 VF7 3 4.4 24°%5 5°1/29.918 303333 2004 TYi31 3 4.4182°17 0°7/ 5.118
2 1 |112530|+1631.0| 1.297| 2.173| 15.4| 186 2 1 |112555|+ 055.8| 1.960| 2.784| 13.3| 21.4
211 |112021|-+1713.1| 1.253| 2.186| 11.2| 18.4 211 |111988 |+ 1409| 1.880| 2.785| 9.8| 21.1
221 |1112.49 | +1755.1| 1.232| 2.200| 7.0| 18.2 221 |111222 |+ 241.3| 1.824| 2.786| 5.8| 20.9
3 2 |11 326|-+1827.9| 1.235| 2.215| 52| 181 3 2 |11 327 |-+ 3525| 1.796| 2.786 15| 20.6
312 |1053.98 | +1843.5| 1.263| 2.231 7.8| 183 312 |1054.01 |+ 5 7.4| 1.799| 2.785| 3.2| 20.7
322 |1046.02 | +1838.3| 1.316| 2.248| 11.8| 186 322 | 104542 |+ 618.8| 1.830| 2.783| 7.4| 21.0
4 1 |1040.42|-+1811.8| 1.391| 2.266| 156| 18.8 4 1 [1038.39|+ 720.6| 1.880| 2.780 | 11.3| 21.2
411 |1037.70| +1726.4| 1.483| 2.284| 188| 19.1 411 |103355|+ 8 8.4 1.970| 2.777| 146| 214
109083 2001 QEs7 3 4.4 106°73 2°1/ 2.118 496097 2009 TXs4 3 4.4157°11 4°5/ 9.6 18
2 1 |112319|+ 812.8| 1.896| 2.746| 12.5| 19.2 2 1 |112280| —1116.0| 2.341| 3.104| 13.3| 22.3
211 |1118.08 |-+ 9344 | 1.839| 2.762| 89| 19.0 211 |1117.63| —11 25| 2257 | 3.111| 10.7| 22.1
221 |1111.10|-+11 50| 1.808| 2.778| 4.9| 188 221 |1110.82| —1028.9| 2196 | 3.117| 7.9| 21.9
3 2 |11 3.00|+1236.9| 1.805| 2.793 21| 187 3 2 |11 299 |— 936.3| 2.162| 3.123| 5.3| 21.8
312 |1054.75|+14 1.4| 1.832| 2.808| 4.8| 18.9 312 | 105492 | — 828.7| 2157 | 3.129| 46| 217
322 |1047.30 | +1511.9| 1.888| 2.822| 8.6| 19.1 322 |1047.42| — 711.9| 2181 | 3.133| 6.4| 21.9
4 1 |1041.45|+16 41| 1.968| 2.836| 12.0| 19.4 4 1 [1041.21| — 5525| 2.233| 3.138| 92| 220
411 |1037.73| +1636.4| 2.070| 2.850| 14.9| 19.6 411 |1036.81| — 437.0| 2.310| 3.141| 119| 222
281276 2007 RV3s 3 4.4 17450 1°4/ 5917 114670 2003 FT a4 3 4.4102%2 5°7/28.918
2 1 |112158|— 0395]| 2.389| 3.204| 11.5| 21.3 2 1 |113032|+21 55| 1.817| 2.672| 12.7| 19.1
211 |1116.69 | — 0125| 2306 | 3.205| 8.6| 21.1 211 |1123.37|+21445| 1.759| 2.678| 95| 18.9
221 |111026 |+ 027.3| 2249 | 3.206| 5.3| 20.9 221 |1114.17|+2219.0| 1.726| 2.683| 6.6 | 18.7
3 2 |11 285|-+ 117.0| 2.221| 3.207 20| 207 3 2 |11 364|-+22413| 1.721| 2.689| 57| 187
312 | 105521 |+ 211.8| 2.222| 3.208 26| 207 312 |1052.99 | +22459| 1.744| 2.694| 7.7| 188
322 |1048.10| + 3 6.7| 2.253| 3.208| 6.0| 21.0 322 | 104339 | +2230.1| 1.793| 2.699| 10.8| 19.0
4 1 |104220|+ 356.6| 2311 | 3.208| 93| 21.2 4 1 |1035.79|+21545| 1.867| 2.704| 13.9| 19.2
411 |1038.02|+ 437.8| 2394 | 3208| 12.1| 21.4 411 |1030.75| 421 1.8| 1.960| 2.709 | 16.6| 19.4
325494 2009 RK1g 3 4.4 246755 0°6/ 5.0 17 203402 2001 XEi67 3 4.4 14°78 2°6/ 6.3 18
2 1 |112243|+ 1 66| 2.020| 2.849| 12.8| 21.1 2 1 |112396| — 137.8| 1.317| 2.157| 17.6| 19.9
211 |111767 |-+ 151.6| 1.928| 283 | 95| 208 211 |1119.44| — 127.7| 1.248| 2.158| 13.3| 19.6
221 |111099 |+ 252.1| 1.860| 2.823| 5.6| 20.6 221 |111225| — 055.3| 1.200| 2.160| 8.4 | 19.3
3 2 |11 3.02|+ 4 38| 1.820| 2.809 15| 202 3 2 |11 330|—0 43| 1.176| 2.162| 3.6| 19.1
312 |1054.63 |+ 520.2| 1.809| 2.795 31| 203 312 | 105395 |+ 057.5| 1.177| 2.164| 42| 19.1
322 |1046.77 | + 634.1| 1.827| 2.781 74| 206 322 | 104558 |+ 2 10| 1.204| 2.167| 9.1| 19.4
4 1 |1040.33 |+ 739.0| 1.872| 2.766| 11.3| 20.8 4 1 |1039.39 |+ 257.4| 1.255| 2.170| 13.9| 19.7
411 |1035.94 |+ 830.2| 1.939| 2.751| 14.6| 21.0 411 [1036.13| + 339.9| 1.325| 2.174| 18.1| 19.9
23452 Drew 3 4.4 128746 273/ 2.218 6654 Luled 3 4.4 77769 077/ 3.7 18
2 1 |112414|+ 1145]| 1.207| 2.061| 17.9| 18.1 2 1 |1121.03|+ 526.9| 2.239| 3.079| 11.3| 18.2
211 |1119.72 |+ 4 73| 1.145| 2.070| 12.8| 17.8 211 |1116.29 |+ 616.5| 2.179| 3.005| 8.1 | 18.0
221 |1112.45|-+ 7309| 1.107| 2.079| 7.0| 175 221 |1110.01 |+ 715.2| 2.144| 3.112| 45| 17.8
3 2 |11 332|-+11 81| 1.098| 2.087 23| 173 3 2 |11 2.83|+817.8| 2.138| 3.129| 0.9| 17.6
312 |1053.79 | +1436.5| 1.117| 2.095| 6.7| 17.6 312 | 105554 |+ 9185 | 2.162| 3.145| 3.2| 17.8
322 | 104537 | +1736.6| 1.165| 2.102| 12.4| 17.9 322 | 104890 | +1012.1| 2.215| 3.162| 6.8| 18.0
4 1 |1039.33|-+1956.7| 1.236| 2.109| 17.3| 18.2 4 1 | 104357 |+1054.4| 2.295| 3.178| 9.9| 18.3
411 |1036.41|+2134.2| 1.325| 2.115| 21.2| 185 411 |1040.01| +1123.4| 2.3908| 3.194| 126| 185
387807 2004 EMq 3 4.4 283%7 972/20.9 18 453044 2007 TBa7 3 4.4 67793 3°3/7.218
2 1 |112430|+3424.0| 2241 3.083| 11.2| 20.3 2 1 | 112593 | — 455.0| 1.445| 2.264| 17.4| 21.1
211 |1119.07|+36 3.3| 2.190| 3.073| 9.7| 20.2 211 |112037| — 429.3| 1.396| 2.293| 13.2| 20.9
221 |1111.78|+3730.4| 2.164| 3.063| 9.2| 20.1 221 |111250| — 340.0| 1.369| 2321 | 8.6| 207
3 2 |11 3.17|+3836.6| 2.164| 3.053| 9.8| 20.1 3 2 |11 332|—231.7| 1.368| 2.350| 4.3| 205
312 |1054.27 | +39159| 2.189 | 3.043| 11.3| 20.2 312 |1054.10 | — 1129 1.393| 2.378| 4.1| 20.6
322 |1046.12 | +3926.0| 2.236| 3.033| 13.2| 20.3 322 |1046.05|+ 0 7.1 | 1.445| 2.406| 8.1| 20.9
4 1 |1039.65|-+39 8.0| 2.304| 3.023| 15.1| 20.5 4 1 [1040.09| + 119.5| 1.523| 2.434| 122| 21.2
411 |1035.46 | +3825.4| 2.387| 3.013| 16.8| 20.6 411 |1036.76| + 2182 1.622| 2.462| 15.7| 215
301542 2009 FlLg 3 4.4 352719 4°4/ 9.117 47105 1999 CJig 3 4.4 86°37 5°4/27.518
2 1 |1117.25| — 921.7| 1.840| 2.638| 15.1| 20.2 2 1 |112385|+2052.6| 2.104| 2.964| 11.1| 17.8
211 |1114.02| — 858.1| 1.755| 2.633| 12.0| 20.0 211 |1118.49 | +22 24| 2.053| 2.973| 83| 17.6
221 |11 893|— 8 99| 1.692| 2.628| 86| 19.7 221 |1111.33|+23 9.1 | 2.028| 2.983| 6.0| 175
3 2 |11 262|— 6592| 1.653| 2.625| 54| 195 3 2 |11 3.10|+24 54| 2.030| 2992| 56| 175
312 | 105598 | — 531.5| 1.642| 2.622| 46| 195 312 |1054.73 | +2445.0| 2.061| 3.001| 7.4| 17.6
322 |1049.95| — 354.9| 1.658| 2.620| 7.2| 19.6 322 |1047.16 | +25 46| 2.118| 3.010| 10.1| 17.8
4 1 |104537| — 218.2| 1.700| 2.618| 10.7| 19.8 4 1 |1041.16| +25 35| 2.199| 3.019| 12.7| 18.0
411 |104286| — 049.9| 1.766| 2.618| 14.1| 20.0 411 |1037.22| +2443.3| 2.300| 3.028| 15.0| 18.1
120503 1993 RW3 3 4.4 178°%47 377/ 8316 32547 Shandroff 3 4.4191728 1°4/ 3.218
2 1 |112583| — 7335| 2452 3.227| 12.4| 208 2 1 |1128.02|+ 7357]| 1.815| 2.658| 13.3| 19.8
211 |1119.76 | — 738.4| 2363 | 3.229| 9.8| 20.7 211 |1121.82|+ 820.6| 1.739| 2.657| 9.6| 19.6
221 |1112.03| — 727.2| 2299 | 3.231 70| 205 221 |1113.40|+ 9154 | 1.687| 2.655| 5.4 | 19.3
3 2 |11 322|—7 10| 2262 3.231 44| 203 3 2 |11 353 |-+1013.9| 1.663| 2.653 15| 19.0
312 |1054.13| — 622.8| 2256 | 3.232| 4.0| 20.3 312 | 105331 | +11 87| 1.669| 2.649| 4.4 | 19.2
322 |104557|— 537.0| 2279 | 3.231 6.2| 20.4 322 |1043.87|+11535| 1.703| 2.645| 8.8 | 195
4 1 |1038.28| — 448.8| 2.331| 3.229| 9.1| 206 4 1 [1036.20| +1223.8| 1.762| 2.640| 12.7| 19.7
411 |103281| — 4 3.2| 2407 | 3.227| 11.9| 208 411 [1030.95| +1237.6| 1.843| 2.634| 16.1| 19.9




EPHEMERIDES

3 4.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘
358020 2006 DC1g5 . 344 254%56 0%/ 4916 | 386501 2009 FNs, . 3 44 325°17 1%/ 25
2 1 [1127.03|+ 2505 1.796 | 2. 6 , :
% %% H %gg + g ié'g %.ggs 2.233 %8:2 %H % 1% H ﬂﬁg? i 9 ﬁ'g %'ggg %;% 1%'%
28| + ) 624 | 2588 | 6.2| 21.1 221 |11 912|+9198| 1.791| 2. )
221 + ) . ) 762 | 48
3 2 %(1) 53_% + gg%g %.ggg %_ggg %g 207| 372 |11 271|411 12| 1759 | 2.748| 1.7
322 |104340|+ 6 91| 1571| 2.524| 8.4 %(1)'513 g %% %8 ig'gg iﬁ el 1738| 331 &%
41 |103528 |-+ 647.8| 1.608| 2.502| 12.8| 21.3 471 |1044.79 | 415 28'9 Tas0 | 3res| 133
411 1102962 |+ 713.6| 1.666| 2.478| 1661 2 ) 6| 1830 360e| 153
) ) 2. ) 15| 411 |1041.01|+1612.0| 1.901| 2.696| 155
14;42{5 20;);1 55653 . 3 4.4 225°%4 2°4/ 1.9 17 172566 2003 UH1es 3 4.4248°80 1°8/ 6.1
PREE LR HEE (e TR DR RE T IRES T 1R
221 + ) ) ) : ) ) '
23 |hag thag) 2l o) 13| Bg) 2 Ml o) ) 2 e
312 |1054.25|+15 0.0| 2.339| 3.310| 4.3| 19 315 | 105303 | L 2500| 1ro9| 2608 | 39
322 |1045.84|+15 3.1| 2.375| 3.304| 7.4 19'5 g %% %8 22?3 1 % 5(1)'8 %'709 X AR
41 |1038.73|+1454.8| 2.438| 3.297| 103| 201| 4 1 |1037.18|+ 4 7.6 1'716 5ea| 113
411 |1033.45|+14347| 2524| 3200| 12.9| 203| 411 |103181|+ 5 23 1'588 %'ggi iég
50(;81;3 201113 262297 3 4.4 310%3 1°4/ 5.4 17 348823 2006 RSae T3 4.4 2312 0°5/ 3.8
2. 1|1 18_;3 + % 19'8 %g% %%g; %g_g 212 2 1 |1121.28|+ 546.8| 2568 | 3.402| 10.2
211 |111878 |+ 1172 1249] 2e7| 126 30.9 211 |1116.46|+ 624.0| 2.480| 3.394| 7.3
221 |111200|+ 1541 1182 2147| 77 20'8 221 111016+ 7 96| 2.418| 3.385| 4.1
315 |10s30s | T 3e00| T3] 2185 | 311 203| 313 |10s536| L4393 2359 3325 9%
322 |1045.09|+ 451.9| 1.129| 2.090| 9.8| 20 3% 102833 | T 5337| 5asa| 337| &3
2% 105390 | T 2222 1130 | 2079 | 150] 07| 2°7 |10433 | T10°07| 5467 | 33ar| o2
411 1103472+ 621.01 1.209| 2.055| 196 21. 411 | 103505 | 110 304 | 5605 | 3337| 191
i i ) 2. _19. 0| 411 103805 +1034.4| 2545| 3.337| 1211
38%1416 20;)17 §1D23; 3 4.4 202°82 0°0/ 4.2 17 18667 1998 FFe, 3 4.4263%1 1%/ 3.2
2 1 |12t2r) 4 349.2 %.ggi %gﬂ %8_8 207] 2 1 |1126.95|+ 9453| 1.913| 2.760 | 12.6
211 111708 | - 3478\ 1094 | 201l : 205| 211 |112008|410 1.6| 1.833| 2.753| 0.1
221 |1110.78 |+ 4510 1.628 | 2595 113513 202| 221 |111290|+10236| 1.778| 2.746| 5.1
315 |10508s | T 9210| 129 | 3265| 36| 200| 315 |Tosaes| L1y 'oe| 13| 5m33| 43
33 |10a353| T E340| 128%| 2293 | 35| B3| 3% |oads | inRs| rhs| 3B &3
i 1:1} %8 g%%gl) :18 §§_2 1.634| 25530 | 12.5| 20.4 471 |1037.24 | +11 1225 %:é%% %Iﬁg 133
) 01 1.697] 25141 1621 206 411 1103215|+11 02| 1.915] 2712] 153
482232519 201116 2E6N51é9 . 3 4.4 102°43 4°5/28.3 18 455178 1999 VL3 3 44111°13 1°0/ 35
2 1 |112659 :28 52.2 %ggg g%g 19.2 31.1 2 1 [1126.03|+ 555.6| 1.790| 2.632| 13.5
221 |1112.41|+421100| 2.285| 3.242| 5.2 28'3 531 |1193s| L o3| Lar| 2ol 2
3 2 |11 333|422 82| 2:272| 3.238| 46| 20 2% |15 | T has| 1o0s| 2ol 35
312 |1054.01 | 422529 | 2288 | 3234 | 6.4 20'7 315 |T0sase| T 5293 | 1932|3852 4%
322 | 104532 | 4+2320.6| 2.333| 3.229| 9.1 2128 g %% %8 igég :18 %'g %%g 39% P
41 |1038.04|+2329.7| 2.403| 3.223| 11.8| 21.2 471 (103937 |+11216]| 1. ) 53
411 |1032.72| 423209 2.494| 3216| 14.1 ) S| 158 30| Y
) ) ) 3. ) 213| 411 103515 +11434| 1042 2741 151
49;5519 20?16 2D560133 3 4.4 205°24 2°2/ 2517 498581 2008 PA1g 3 4.4231°25 5°4/ 97
2. 1|1 19_72 :%(1) %g %.ggg %;gg 13_? 38'9 2 1 |1124.01|—11351| 2.258| 3.019| 13.8
221 |111228|+12 05| 1.714| 2.683| 5.2 20'2 % %i ﬂ %%% _ﬂ gé'g %gg 3'85(1) e
221 28|+ ) ) ) ) 58| — ) ) ) 8.6
13 |laa| 1| 1k ass) 33 Bi| g |Bad| B2 3% i o
322 | 104517 | +1322.9| 1.690| 2.630| 90| 204 g %% %8 ig'g :%8 533 %'8%2 %'8% 23
41 |103802|+13269| 1.734| 2.612| 12.9| 206| 4 1 |1039.13|— 9126 2. ) I¥:
411 |103321|+13154| 1.800| 2595| 16.2| 208| 411 |1034.07| — 8152 29?? %'ggé %g'g
385903 2006 SUss 3 4.4 344°11 4°7/28.7 17 23763 1998 MP; 3 4.4225%4 25/ 6.8
2y (a8 ualsm e gn) | 4 ) - e e
221 |1111.84|42127.3| 2.115| 3.073| 55 20'2 % %% H %?'gi — g 21'8 %'3% %'%8 18'8
32 + ) ) ) ) ) ) )
315 |10saa1 | 125°33 | 51%0| 3070| 65| 308| 315 | 105450 | = 0552 | 1769 | 57a0| 33
322 |1046.34|+22 69| 2.165| 3.069| 9.3 20'2 g %% %8 %%g n 8 zztg'g %'764 5738 33
i 1% %8 gg.;i :%% ﬁ.g 2.234| 3.068| 12.0| 208| 4 1 |1038.92|-+ 1478 12%3% %I;gg 111%
hAL | 1035 91 23241 30671 144] 210| 411 1103413+ 243.4] 1:880| 2714 144
0201 1099 VDsg "o 3 24.2%6136.393 . 273/ 2.0 18 382709 2002 WX22 3 4.4 31781 971/23.3
2 1 |112421| 411206 2.206 3_022 11.{:5 194 2 1 |112546|+31565]| 1.962| 2.813| 12.1
221 |1111.41|-4+12562| 2.101| 3.069 z71'5 %g'g % %% H %g'gg __gi %:258 %'833 %g%g 18'2
1 + : : : : 26| + : : : 2
FRARECIREE AR RN I (AR i R
322 |1046.92|+1459.2| 2158 | 3.090| 7.8 18’% g %% %8 ig'% __gg ig'i 5031 | 5041 | 132
41 |104059|+1516.8| 2231 | 3.096| 10.9| 195| 4 1 |1040.02|-+3510.3 3011 Soar| 154
411 |1036.19| +1519.9| 2.327| 3.102| 13.6| 19.7 411 1103626 +34141| 2 ?gg %‘33‘1 %%
371048 2005 UD1g> 3 4.4 210702 5°8/26.8 17 248745 2006 QJ ' °7¢ °1/ 3
2 1 [1127.34|42336.2| 2347 | 3.196| 1 R P e 3508 0t
2.1 112734 23362 2.347| 3.19 g.:ls 216 2 1 |112545|4+ 9255 2562 | 3.398| 10.1
221 |111281|+2547.4| 2235| 3181 | 6.2 %%g % %% H %?'gg 1 8 gﬁ %gg g'ggg H
g 1% %é 53_% ZZ%? ig.g gggg g%gi 9.9 %1.3 3 2 |11 325|+1011.8| 2.395| 3.384| 1.2
322 |1044.77|+27285| 2280| 3.155| 10.2 2%? g %% %8 igqg :%8 %2'3 %igg gg;g g'g
41 |1037.29|+2721.5| 2347 | 3.145| 12.7| 21.7| 4 1 |1039.15|-+1035.1 ) )
+ ) ) ) ) 1| 2495 | 3.369 )
411 11031.89| 426552 | 2.434| 3.134| 14.9| 2181 411 [1033.86| 410257 2.580| 3.363 13.8




EPHEMERIDES

3 4.4
3 4.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r B ‘ | 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4

468759 2011hHZme7 ., 3 4a 279797  2°0/ 6.517 266300 2007hBNgo 3 4.4 282772 175/ 5.7 17
2 1 11 21-12 _ m m o ! o m
4 [HRE|-2o7e) aem) aem) oy 281 20 \MABILenT) L) ) 10| 20
521 | 111056 | — 1208| 1863| 2817| 64| 214| 221 |111208 |+ ) ) ) ' g
32 |11985 | Z 688 1393| 3550 58| aril| 3% |11'E%R| T iad5| 1933 228%| S3| 301
315 |10se08| - o0cag| 1564| 3780 | 33| 1| 313 |Tosase| L 2%30| 12%2| 2280 | 33| 302
322 |104754|+ 2 69| 1.803| 2.761| 7.0| 21.3] 322 |10 2538 | T3300| 1062| 2593| 30| 04
41 |1041.38 |4 317.0| 1.838| 2742| 109| 215| 4 1 |10 gg.gs T30 123 | 3232| 21| %04
411 |1037.23|+ 416.8| 1.896| 2.723| 143| 217| 411 |1033. Gl T 4300 16%| 5251 125] 209
) ) ) 50| + 4309 1.679| 2506| 15.9| 20.8
337484 2001 o ° 3 -
745 0?1 25(4-153 L as 3 24.5435188.353748 1°2/ 5.918 256399 2007 AU 3 44 4655 1°3/ 3.3 18
211 |111568| — 022.8| 2450 | 3.348 lé'g %H % 1% H %g'gi 1 g %g'; % %gg %%g %g'g %gé
521 |11 971 |+ 0322 2300 3347| 50| 200| 221 |111252| + ) ) ' )
5% |11 263 | T 9377 5330 | 3346| 38| 09| 3% |11'33| L 8383| 1996| 5538 | S2| 18s
312 105572 |+ 246.8| 2.358| 3.344| 25| 208| 312 |10 20| 10386 | To0a| 5538| 43| 193
322 [1049.09 |+ 356.1| 2.387| 3.342| 58| 21.0] 322 |10 2686 | 110 570| 1360| 3518| 67| 102
41 |104356 |4 4597 | 2445| 3340| 89| 212| 41 |10 ﬁ'g6 T15379| 1a%8| 3383 | 3&| 193
411 1103963 |+ 5535| 2526| 3338 11.61 21.3| 411 |10 39'13 T 5ve| 1aes| 3300 oS 203
) ) ) 13| 412376 1582| 2399| 17.1| 202
132039 2002 ° o ; '
203¢ 0?1 2C:'3Y11%s 1106 3 14;:51300.272248 1.01/ 5.217 386944 2011 QO43 3 44221711 373/ 8117
% 11 111902 |+ 1449| 1.312| 2229 18'3 %8'513 % 1% H %%'5338 — g %2'8 %‘3128 g'%ﬁ 15'2 38'3
21 |1112118 |+ 2298 | 1245| 2210| 74| 104| 221 |111028|— ) ) i )
3 2 |11 339|+ 3305 1.202| 2191| 21| 190 3 2 |11 2. 2122383 336 | 353! 33| 209
312 |1053.90 | + 438.8| 1.185| 2.172| 41| 19.1 312 |10 53| Zams| a3ee| 334 38| 204
322 | 104510 |+ 5455| 1.194| 2.154| 96| 19.4]| 322 |10 a0 | Z3e53| 359a| 355 | 25| %%
41 (103830 |4 641.8| 1226 21136| 147| 196| 4 1 |10 igg; —3°%23) 3551 330 39| 303
4.1 103830+ : : : 32| — 3718 2321| 3226| 89| 207
L 110 Husl?) 7213 ) 142478241%1518 00919_1 198| 411 |103805| — 2152| 2303| 3222| 11.6| 208
4273 2014 Mo B A4 2018 O 1/4 3.7 1722 . 29282 1993 FM39 3 44177721 273/ 2.6 18
211 |1121.70|+ 6188 | 1.514| 2.433| 10.7| 221 % 1% H %gﬁ __%9 ?2'; %ggg %g% 13'? %g'g
221 |111357 |+ 719.7| 1.450| 2.418| 61| 21.8 521 | 1114716 |+ ) ) ) )
+ ) ) ) ) 16| +11582| 1.646| 2.615
3 2 |11 365 8201 | 1.413| 2403| 13| 21.4] 3 2 |11 3 33| 139
315 105905 | T 5380| 1404 | 5385 | 43| 516| 315 |I05303| (13185 | Tose| aele| 30| 188
322 [1043.29|+1038.3| 1.422| 2370| 96| 21.9] 322 |10 B | 1357 10| See| 93| 195
322 | 104329 + ) ) ) ) 4321 | +1342.7| 1678| 2.616| 92| 192
a1 |10 ggg __ﬂ 33'53; %.ggg %ggi %g% %%1 2°1 | 103528 |4+1351.5| 1.742| 2.615| 13.1| 195
i 103017 | 5l Les| 2 |18, 3| 411 102001 +13441| 1.828| 2613| 16.4| 197
> 1 |112074] +15393| 2.080 7'259842 " 11/1236 1820 2 272793 20?? 252ngs L i h Y
211 |111633|+1659.7| 2.019| 2946| 80| 20.0 211 |111 ae| 19333 33%8| 3143| 49| 313
221 |111017|+18226| 1.984| 2949| 51| 199| 221 |11 17'46 TERS| 3R 33| a6
3 2 |11 2093|4+19402| 1.978| 2953| 42| 198 3 2 |11 S| L5158 2153| 3143| 11| 08
315 | 105548 | 120493 | 2000 | 50| 6a| 109| 315 |T0sais| 11060 | 11| 3143| 34| 508
+ : : : : 12| +10 69| 2161 | 3142| 3
322 104870 | +21329| 2.050| 2960 94| 201| 322 |10 e ol 208
322 104870 | + ) ) ) ) 47.75 | +1054.3| 2198 | 3.142| 7.0| 21.0
41 18 3332 __%% g.g %%%3 %.ggg ﬁ.g 38'3 271 | 104166 | +11308| 2262 3.141| 102| 212
ol ] 1035 52 2. 14 5| 411 103738 +11542| 2349 | 3.140| 13.0| 21.4
9520 2005 6| 71;5 e aral ;:28219.3859 376/29.3 17 6137 Johnfletcher 3 4.4 94°13 1°0/ 5.4 18
211 |111829|+1730.8| 2.364 3'282 19.g %H % 1% H %3"1’1 1 % ‘3‘%1 %gg; g%%é 1%% %2-‘3‘
521 |1111.23| 418198 | 2317| 3280| 47| 210| 221 |111166/| 1+ ) ) ) )
- ) ) ) ) 1.66 | + 239.4| 2276 | 3.236
3 2 |11 314|419 39| 2299 | 3274| 37| 209 3 2 |11 30 1%s
312 |1054.83 | +1937.8| 2.310| 3.268| 55| 21.0] 312 |10 261 | T390 5565 | 3548| 2o| 129
322 [1047.10 | +1957.9| 2350 | 3.262| 83| 21.2| 322 |10 2%"61 1320 2356| 35| &3 1ad
+ ) ) ) ) 60|+ 314.6| 2.300| 3.254| 6.1
271 |1040.66 ) 104
211 | 103003 | TR0 5T2| 3505 | 3520| 134| 5is| 411 |T03a6e| T3535| 5aee| 3588| 150| 1ok
il | 103 | 2502 ] 3 13 : 411 |1034.95| + 327.2| 2455| 3.265| 12.0| 165
8890 201¢ 22.{1)699 11 ss b e .28;190 2.61/2 1.8 17 465915 2010 VE1g 3 4.4158%38 2°1/ 6.4 18
% %% H 18.08 | +12 08| 1.863| 2.788| 8.6 %%? % 1% H %gég - % Lsull'% %’8@% %'ggg 18'8 %%E
1124 | +13 26| 1.816| 2.785| 50| 208 521 111214 — ) ) ) ) )
32 |11 315|114 43| 1707| 2783| 26| 207| 372 |11 33a|— 0250 | 188s| 2500| o8| 513
312 |1054.79 | +1458.7| 1.807| 2.780| 51| 20.8] 312 |10 237 | 0300 | 18| 2ov9| 33| a1
+ : : : : 27|+ 0226| 1.880| 2:874| 32
322 |1047.12| +1540.1| 1.844| 2777| 88| 21.0| 322 |10 2514 ) 513
+ ) ) ) ) 588 |+ 114.0| 1.921| 2:878| 6.8
41 |1041.01|+16 5. . i
211 11057051 110133 198 39m | 183 | al3| 411 1103990 | T 2387| oea| 5554 136! 13
bl ] 10 374 Lol 2 _15. : 1 11034211+ 236.7| 2064| 2884| 136| 218
o U 502 | 1 basal 2113 2056 1'01/1 21007 *7% 30 3%X152 3 0 e s
511 | 111770 |+ 7282 2041| 29060| 84| 205| 211 |112340| + ©322| 138 | 338 | 10| 233
5oL [111003| T 6353 | 1008 | 2003 | 371 303 3231 |Hi:ase| T 7sia| 1438 2365| &3] 333
+ : : : : 26|+ 7519 1.431| 2.399| 6.2
3 2 |11 3.09 913.1| 1.977| 2967| 11| 200] 3 2 |11 3 ) Sie
312 |1055.02| 410 51| 1.988| 2970| 36| 202| 312 |10 3161 15393 | 14| 34a1| 44| 519
+ ) ) ) ) 16|+ 92490 1.458| 2441| 4
322 |1047.60 | +1049.5| 2.028| 2.973| 7.4| 204| 322 |10 2513 s
1 ) ) i i 3.78 |+ 9596 | 1.513| 2.461| 9.1
271 |1041.60 |+ . 554
211 | 10378 | A1 ate| 3983 59781 1351 04| 411 11035341 Ti0583| 1603 | 5s00| 106l 556
370726 2 0 ° ' ' ' ' ( : '
. 2{5 Off %Hég 11 2 3 24.3% 2194.372222 1.91/O %.6 1721 X 2522319? 20;)11 252(23212 3 4.4108°90 0°0/ 4.2 18
211 | 112040 | 4+1131.0| 2.302| 3.220| 7.7| 21.2 211 |11 14' T80 18| 3% e A3
221 |111243| 412 37| 2249| 3217| 44| 21.0 221 |11 19'10 TeRY| 1858 | 3455| 24| 303
- : : : : 174 |+ 5 54| 1.8 | 2.792
3 2 |11 339|+1236.0| 2.226| 3.213| 19| 208 3 2 |11 31 508
+ ) ) ) ) 25|+ 6 45| 1.816| 2807 | 1.1
312 |1054.10 | +13 3.1| 2:233| 3.209| 4.0| 209| 312 |10 3 ) 508
322 | 104542 | 4+1321.3| 2270 | 3.205| 7.4| 21.1 322 |10 2%"62 TIo8| 183 3554 | 33| 2%
+ : ) ) ) 77|+ 7572| 1.884| 2:834| 74
2°1 |1038.10| 413281 | 2.334| 3.200| 105| 213| 4 1 |1040 . 513
+ ) ) ) 52|+ 839.8| 1.958| 2.84
411 |103267|+13226| 2421 | 3194 132| 215| 411 (103640 + 9 88| 2054 2.36? ﬂﬁ? %%53;




EPHEMERIDES

3 4.4 3 4.4
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
35729 1999 GZ,4 3 4.4305°57 3°0/ 6.7 18 241144 2007 RH1o 3 4.4 244730 071/ 4.517

h m o ’ o m o ’ o m
2 1 |[1121.94|— 316.3| 1.384| 2.219]| 17.2 2 1 |112625|+ 312.0| 1.815| 2.649| 13.7| 22.0
211 |1118.12| — 258.3| 1.297| 2.203| 13.3 211 |1120.75|+ 3487 | 1.720| 2.632| 10.2| 21.7
221 |1111.66 | — 2155 1.230| 2.187 8.7 221 |1112.97 |+ 440.2| 1.650| 2.615| 5.9| 21.4
3 2 |11 331|— 1105 1.187| 2.172 4.0 3 2 |11 3.60 |+ 541.7| 1.607| 2.597 1.2 21.1
312 |105429 |+ 0 9.6 | 1.170| 2.157 43 312 |1053.66 | + 6 46.4| 1.594| 2.579 36| 21.2
322 |1045.99 |+ 134.6| 1.178| 2.142 9.2 322 |1044.30|+ 746.8| 1.608| 2560 | 8.4 | 215
4 1 |1039.67 |+ 254.0| 1.210| 2.127| 14.2 4 1 |1036.58 |+ 836.6| 1.640| 2540 | 12.7| 21.7
411 |1036.23 |+ 359.1| 1.262| 2.114| 18.6 411 |1031.26|+ 9115]| 1.711| 2519| 16.4| 21.9
306190 2011 V3 4.4 133%5 1°4/ 5. 70542 1999 TK123 4.4 144%2 173/ 3.1 18
2 1 |112856|+ 017.1| 1.918| 2.735| 13.8 2 1 |1126.08|+ 714.0| 1.996| 2.836| 12.4| 20.0
211 |1121.97|+ 0365 1.851| 2.751| 10.3 211 |1120.18 |+ 8 7.2| 1.930| 2.847| 8.9 | 19.8
221 |1113.38|+ 110.1| 1.808| 2.767 6.2 221 |111238|+ 9 94| 1.800| 2.858| 4.9| 19.6
3 2 |11 358 |+ 1542 1.794| 2.782 2.1 3 2 |11 3.44|-+10146| 1.878| 2.868 14| 193
312 |1053.62 |+ 2429 1.810| 2.796 3.1 312 |1054.30 | +1115.8| 1.897| 2.877| 4.0| 19.6
322 |1044.50 |+ 330.5| 1.855| 2.809 7.2 322 |1045.93|+12 7.1 | 1.944| 2.885| 7.9| 19.8
4 1 |1037.09|+ 411.4| 1.926| 2.821| 10.9 4 1 |1039.15|+12445| 2.018| 2.893| 11.5| 20.0
411 |1031.96 |+ 442.0| 2.021| 2.833| 14.1 411 |103451| 413 6.1 | 2.114| 2.900| 14.4| 20.3
411421 2010 VCao1 4.4 106°13 075/ 3. 130432 2000 QM4 4.4 103°17 076/ 3.9 18
2 1 |1127.44|+ 539.1| 2.024| 2.857| 125 2 1 |1124.29] A 1| 1.555]| 2.401| 15.0| 19.5
211 |112098 |+ 611.6| 1.968| 2.881 9.0 211 |1119.28 | 7| 1.495| 2.414| 10.8| 19.3
221 |1112.72|+ 653.1| 1.938| 2.905 5.1 221 |1112.02 |4 6| 1.458| 2.426| 6.1| 19.0
3 2 |11 3.44 |+ 738.6| 1.937| 2.927 1.0 3 2 |11 3.37 |4 9| 1.448| 2.439 11| 187
312 |1054.10 | + 822.2| 1.966 | 2.949 3.4 312 |1054.51 | 3| 1.467| 2.451 42| 19.0
322 |1045.62 |+ 859.1| 2.024| 2.971 7.3 322 |10 46.59 | 4 8| 1512| 2462| 90| 19.3
4 1 |1038.77 |-+ 9255| 2.109| 2.992 | 10.7 4 1 |1040.58 |- 7| 1.583| 2.474| 13.2| 195
411 |1034.04|+ 939.7| 2216| 3.012| 135 411 |1037.08 | A 71 1674] 2485| 16.6| 19.8
145655 4740 P-L 4.4 197°34 0°0/ 4. 36003 1999 NX24 4.4 286°37 2°1/ 2.8 18
2 1 |1121.22|+ 4 7.0| 2.724] 3.551 9.9 2 1 |1125.45] 4 9| 1.505]| 2.364| 14.7| 183
211 |1116.33 |+ 435.1| 2.640| 3.549 7.2 211 |1120.57 | A 4| 1.418| 2.345| 10.7| 18.0
221 |1110.06 |+ 511.6| 2.582| 3.547 4.1 221 |1113.04 |- 6| 1.354| 2325| 6.1 17.7
3 2 |11 293 |+ 553.1| 2554 | 3544| 0.8 3 2 |11 3.63 |4 4| 1.317| 2.305 22| 17.4
312 |1055.59 |+ 635.6| 2556 | 3.541 2.5 312 |1053.57 | 1 9| 1.306| 2.286| 54| 175
322 |1048.71 |+ 715.0| 2589 | 3.538 5.7 322 |1044.22 | A 9| 1.321| 2.266| 10.5| 17.7
4 1 |1042.88 |-+ 747.8| 2.649| 3.535 8.7 4 1 |1036.84 | 9| 1.360| 2.246| 15.1| 18.0
411 |103857 |+ 811.6| 2.733| 3.531| 11.2 411 |1032.28] A 4| 1.417] 2227| 19.1| 182
101883 1999 NT3 4.4 189°%2 3°%0/ 7. 384992 2012 TGigs 4.4 47°45 0°0/ 4.3 17
2 1 |1128.44|— 3353 2.107| 2.904| 13.4 2 1 |1121.12|+ 351.3| 2.148| 2.984| 11.8] 21.7
211 |1121.94|— 343.4| 2.020| 2.904| 10.4 211 |111655 |+ 427.4| 2.073| 2987 | 8.6| 21.4
221 |1113.44|— 336.4| 1.956| 2.902 6.9 221 |111031 |+ 5145| 2.024| 2.990| 4.9| 21.2
3 2 |11 363 |— 315.6| 1.920| 2.900 3.7 3 2 |11 3.03|+ 6 81| 2.002| 2.993 1.0| 209
312 |1053.46 | — 244.7| 1.915| 2.897 3.7 312 | 105553 |+ 7 26| 2.010| 2.996 3.0 21.1
322 |1043.90| — 2 85| 1.938| 2.893 6.9 322 |1048.63 |+ 752.4| 2.047| 2.998| 6.8| 21.4
4 1 |103586|— 132.1| 1.980| 2.888| 10.5 4 1 |1043.07 |+ 833.1| 2.110| 3.002| 10.3| 21.6
411 1102997 — 1 06| 2.064| 2.883| 13.6 411 |1039.37|+ 9 15| 2.196| 3.005| 13.2| 21.8
358015 2006 DD1ss 4.4 289°52 2%6/ 6. 83634 2001 SOz 4.4 55°75 471/ 9.118
2 1 112320 — 233.6| 1.463| 2.295]| 16.6 2 1 112021 | — 911.6]| 2.109| 2.894| 13.8| 19.4
211 |1118.91|— 2142 1.376| 2.281| 12.7 211 |1115.93| — 857.1| 2.033| 2.903| 11.0| 19.2
221 |1112.06|— 131.9| 1.310| 2.268 8.2 221 |11 9.97|— 8221| 1.979| 2.912| 7.9| 19.1
3 2 |11 3.40|— 029.8| 1.269| 2.255 3.6 3 2 |11 297|—7286]| 1.952| 2.920| 5.0| 18.9
312 |1054.13 |+ 0452 | 1.255| 2.242 4.0 312 |1055.75| — 621.0| 1.952| 2.930| 4.3| 18.9
322 |104557 |+ 2 3.6| 1.267| 2.229 8.9 322 |1049.14| — 5 58| 1.981| 2939 | 6.5| 19.0
4 1 |1038.95|+ 3159 | 1.303| 2.216| 13.7 4 1 |1043.89| — 3499| 2.037| 2948| 9.6| 19.2
411 |1035.09|+ 414.4| 1.350| 2.203| 18.0 411 |104052| — 239.8| 2.117| 2957 | 125| 19.4
357193 2002 FM13 4.4 27°48 5°)/ 1. 133642 2003 UG147 4.4208°86 377/ 9.118
2 1 |1127.04 |+ 35| 1.085| 1.966| 17.4 2 1 112099 | — 9426]| 2526| 3.206| 12.2] 20.2
211 |1121.92|+1534.3| 1.041| 1.976| 125 211 |1116.34| — 919.8| 2.430| 3.291 9.8| 20.1
221 |1113.72|+1617.7| 1.017| 1.988 7.6 221 |1110.17| — 8384 | 2.357| 3.285| 7.0| 19.9
3 2 |11 3.68|+1653.2| 1.017| 2.000 5.0 3 2 |11 3.02|— 740.0]| 2312| 3.279| 45| 19.7
312 |1053.55|+17 11.2| 1.041| 2.014| 8.0 312 |1055.58 | — 628.4| 2.297 | 3.273 3.9| 19.6
322 |1044.94|+17 7.0| 1.088| 2.029| 12.7 322 |104859|— 5 9.0| 2.311| 3.266| 5.9| 19.8
4 1 |1039.09 | 0| 1.156| 2.044| 17.1 4 1 |1042.73| — 348.1| 2353 | 3259 | 88| 19.9
411 |10 36.55 | 71 12411 2.061| 208 411 |103851| — 231.8| 2421 | 3251 | 115] 20.1
234837 2002 RT 144 4.4 201794 0°4/ 4. 341752 2007 VZ24 4.4 144729 2°7/ 7.8 17
2 1 |1122.15|+ 236.8| 2.373| 3.200]| 11.2 2 1 |112070| — 543.9| 2.491| 3.283| 11.8| 21.4
211 |1117.19|+ 3 6.3| 2.290| 3.197 8.2 211 |1116.07| — 520.6| 2.409| 3.280| 9.1| 21.2
221 |1110.64 |+ 346.7| 2.232| 3.195 4.8 221 |11 9.98| — 4416| 2.352| 3.204| 6.1| 21.0
3 2 |11 3.08|+ 434.3| 2202| 3.192 1.2 3 2 |11 298| — 349.2| 2.322| 3.299 3.4 20.9
312 |1055.27 |+ 524.3| 2.203| 3.188 2.7 312 |1055.78| — 2 47.7| 2.322| 3.304| 3.1| 208
322 |1047.98 |+ 611.7| 2.233| 3.185 6.3 322 |1049.08| — 142.3| 2.351| 3.309| 5.7| 21.0
4 1 |1041.91 |-+ 652.1| 2.290| 3.181 9.6 4 1 | 104354 | — 0384 | 2.400| 3313| 86| 21.2
411 |1037.58 |+ 722.4| 2371| 3.177| 12.4 411 |1039.62 |+ 019.1| 2.491| 3317 | 11.3| 21.4
110891 2001 UD113 4.4 137781 177/ 2. 210871 2001 RY124 4.4 80°77 271/ 2.418
2 1 |1125.76 | H 2.076 | 2.920| 11.9 2 1 |1125.75| +1153.6| 2.232| 3.078| 11.1] 207
211 |1119.88 | 2.010 | 2.929 8.5 211 |1119.69 | +1219.7| 2.177| 3.097| 7.9| 205
221 |1112.19 | 1.970 | 2.939 47 221 |1111.99 | +1248.7| 2.148| 3.116| 45| 203
3 2 |11 3.39 |+ 1.959 | 2.947 1.7 3 2 |11 3.37|-+1316.0| 2.148| 3.135 21| 20.2
312 |1054.42 | 1.978 | 2.956 4.1 312 |1054.70 | +1337.0| 2.178| 3.153| 4.2| 20.4
322 |1046.20 | 2.025| 2964 | 7.8 322 |1046.80 | +1348.3| 2.237| 3.172| 7.4| 20.6
4 1 |1039.51 | - 2.099 | 2.971| 11.2 4 1 |1040.38|+13482| 2.322| 3.190| 10.4| 20.8
411 |10 34.88 | A 2.194 | 2.978 | 14.0 411 |1035.87 | +1336.2| 2.430| 3.208| 13.0| 21.0




EPHEMERIDES

3 4.4 3 4.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
490020 2008 SE»7o 3 4.4 96798 477/ 1.118 164243 2004th101 3 45 259703 470/ 1.6 18
h m o ’ o m m o o m
2 1 [112959|+15 6.8| 1.414| 2279| 15.1| 21.3 2 1 |1128.92| +1357. 3 1.525| 2.386| 14.4] 202
211 |1123.34|-416 1.8| 1.361| 2.288| 10.9| 21.1 211 |1122.97|-+1441.0| 1.451| 2.377| 105| 20.0
221 |1114.43|+1659.2| 1.330| 2.297 6.7| 20.8 221 |1114.35|+1529.1| 1.400| 2.368| 6.3| 19.7
3 2 |11 3.80|+1749.6| 1.326| 2.306 47| 207 3 2 |11 3.93|-+1613.4| 1.375| 2.358| 4.0| 195
312 |1053.17 | +1824.1| 1.348| 2.315 74| 20.9 312 |1053.04| +1645.6| 1.378| 2.349| 6.7| 19.7
322 |1043.68| +1837.6| 1.396| 2.324| 11.6| 21.2 322 |1043.09 | +1659.7| 1.407| 2.339| 11.1| 19.9
4 1 |1036.53|-+1828.9| 1.467| 2.333| 155| 21.4 4 1 |1035.26|+1653.2| 1.450| 2329 | 153| 20.1
411 |1032.34|+1759.6| 1.556| 2.341| 18.8| 21.7 411 |1030.33|+1626.8| 1.530| 2.319| 189| 20.3
415849 2001 SR79 3 4.4 110%42 272/ 6.4 18 56858 2000 QZ77 3 45270721 0°4/ 4.118
2 1 |1127.09| — 1254 1.976| 2.788| 13.7| 21.4 2 1 |1123.08|+ 430.1| 1.902| 2.743| 12.9] 20.0
211 |1120.89|— 121.3| 1.910| 2.806| 10.3| 21.2 211 |111836|+ 513.4| 1.809| 2.726| 9.4| 19.8
221 [111279|— 1 26| 1.869| 2.823 65| 21.0 221 |111157 |+ 610.0| 1.742| 2.709| 5.4 | 195
3 2 |11 356|— 0321 1.855| 2.839 29| 208 3 2 |11 337 |-+ 7148]| 1.701| 2.692 1.0| 192
312 |1054.17|+ 0 5.6 | 1.870| 2.855 32| 20.9 312 |1054.70 | + 820.9| 1.690| 2.674| 3.7| 19.3
322 |104558 |+ 044.9| 1.914| 2.871 6.8| 21.1 322 |1046.58 |+ 921.3| 1.707| 2.657| 81| 19.6
4 1 |103862 |-+ 1209| 1.985| 2.886| 10.4| 21.4 4 1 |1039.95|+1010.1| 1.740| 2639 | 12.2| 19.8
411 |1033.82|+ 149.2| 2.080| 2.900| 13.5| 21.6 411 |1035.52| +1043.4| 1.813| 2621 | 156| 19.9
158442 2002 CEgs 3 45 60°83 1°1/ 3.418 258166 2001 SY104 3 4.5189%2 0°2/ 4.3 16
2 1 112434 |+ 7187 1.796| 2.645| 13.2| 205 2 1 |112624|+ 5106 2.342| 3.170| 11.3] 223
211 |1119.16 |+ 753.0| 1.727| 2.648 95| 20.2 211 |1120.17 |-+ 5353| 2259 | 3.169| 8.2| 22.0
221 |1111.93|+ 836.8| 1.682| 2.651 53| 20.0 221 |111239 |+ 6 8.8| 2.202| 3.167| 4.7| 21.8
3 2 |11 341 |+ 9243 1.664| 2.654 13| 19.7 3 2 |11 351 |+ 647.0| 2.174| 3.165| 0.9| 215
312 |1054.63|+10 8.9 | 1.675| 2.657 41| 19.9 312 |1054.36 |+ 7 25.4| 2.177| 3.161 3.0 217
322 |1046.64 | +1044.9| 1.713| 2.660 8.3| 20.2 322 |1045.79 |+ 759.4| 2.210| 3.158| 6.7| 21.9
4 1 |1040.33|+11 81| 1.776| 2.663| 12.1| 20.4 4 1 |103855|+ 8253 | 2271 | 3.153| 10.1| 22.1
411 |1036.30 | +1116.4| 1.861| 2.667| 15.4| 20.6 411 |1033.19|+ 840.7| 2.355| 3.148| 12.9| 223
46732 1997 TD19g 3 45 215737 071/ 4.6 18 308353 2005 QXs: 3 45138781 1°0/ 3.4 18
2 1 |1121.82|+ 3304 2.386| 3.215| 11.0| 19.3 2 1 |112438|+ 6182 2.262| 3.007| 11.3] 221
211 |1116.98 |+ 4 56| 2.301| 3.211 80| 19.1 211 |1118.78 |+ 7 12.8| 2.195| 3.111 81| 21.9
221 |111056 |+ 451.3| 2.242| 3.206 46| 18.9 221 |111155| -+ 816.2| 2.156| 3.123| 45| 21.7
3 2 |11 3.13 |+ 5435 2211 | 3.201 1.0| 18.6 3 2 |11 333 |-+ 9228 2.146| 3.136 11| 215
312 |1055.44 |+ 637.2| 2211 | 3.196 28| 187 312 |1054.96 | +1026.7 | 2.166 | 3.147 35| 217
322 |1048.25 |+ 727.3| 2.240| 3.191 6.4| 19.0 322 |1047.25| +1122.3| 2.216| 3.158| 7.0| 21.9
4 1 |104227 |-+ 8 95| 2.296| 3.185 97| 19.2 4 1 |1040.90 | +12 58| 2203 | 3.168| 10.3| 22.2
411 |1038.01 |-+ 8406| 2.376| 3.179| 125| 19.3 411 |1036.43|+1235.1| 2.393| 3.178| 13.0| 22.4
258966 2002 SB23 3 45 88°53 070/ 4318 148573 2001 QNoes 3 4.5190°75 5°5/ 9.4 17
2 1 112588 |+ 2456 1.768| 2.602| 14.0| 21.2 2 1 |112649|—1032.9| 2.108| 2.875| 14.4]| 20.6
211 |1120.08|+ 336.4| 1.716| 2.629| 10.1| 21.0 211 |1120.62|—11 0.9| 2.020| 2.874| 11.8| 20.4
221 |1112.33 |+ 4405 1.690| 2.655 58| 20.8 221 |1112.77|—11 95| 1.953| 2.873| 8.8| 20.2
3 2 |11 347 |+ 551.9| 1.691| 2.681 12| 206 3 2 |11 3.61|—1058.4| 1.914| 2.871 6.3| 20.1
312 |105455 |+ 7 27| 1.721| 2.706 34| 208 312 |1054.05| —1029.7| 1.902| 2.869| 5.6| 20.0
322 |104658 |+ 8 5.9 1.779| 2.731 77| 21.1 322 |1045.07| — 947.9| 1.918| 2.866| 7.5| 20.1
4 1 |1040.38 |+ 856.4| 1.864| 2.755| 115| 21.4 4 1 |103756| — 859.1| 1.962| 2.863| 10.4| 20.3
411 |1036.44 |+ 931.3| 1.970| 2.779| 146| 21.6 411 |1032.17| — 810.0| 2.0290| 2.860| 13.3| 20.5
67864 2000 WD>3 3 45 181°39 3°2/ 1.418 204398 2004 TEgs 3 4.5214°17 0°8/ 3.8 18
2 1 |1125.92|+1133.5| 1.802| 2.656| 12.9| 19.8 2 1 112698 |+ 547.2| 1.825| 2.665| 13.4| 21.1
211 |1120.36 | +1245.4| 1.733| 2.657 92| 195 211 |1121.19|+ 6275| 1.742| 2.658| 9.8| 20.9
221 |1112.65| 414 4.4| 1.689| 2.658 54| 193 221 |1113.19 |+ 719.6| 1.683| 2.651 55| 20.6
3 2 |11 356 | +1522.3| 1.674| 2.658 32| 19.2 3 2 |11 371 |+ 817.9| 1.653| 2.643 12| 203
312 |1054.16 | +16 30.6 | 1.687 | 2.657 58| 19.3 312 |1053.80 |+ 9152| 1.651| 2.634| 4.0| 205
322 |104556 | +1722.7| 1.728| 2.656 9.7| 195 322 | 104459 | +10 49| 1.678| 2.625| 85| 20.7
4 1 |1038.69|-+1755.0| 1.794| 2.655| 13.3| 19.8 4 1 |1037.07|+10419| 1.731| 2.615| 125| 20.9
411 |1034.20|+18 66| 1.879| 2.652| 16.4| 20.0 411 |1031.93| 411 3.1| 1.805| 2.604| 16.0| 21.1
306036 2010 EJi3p 3 45 190°15 2°4/ 2318 488724 2004 OR11 3 4522425 3°1/ 1.6 17
2 1 |112851|+1052.6| 1.997| 2.842| 122 21.7 2 1 |1126.79| +11 33| 1.774| 2.627| 13.1| 22.4
211 |1122.07|-41141.1| 1.921| 2.841 8.8| 21.5 211 |1121.16| +1214.7| 1.693| 2.617| 95| 222
221 |111357|+1235.7| 1.871| 2.839 50| 21.2 221 |1113.23|+13349| 1.637| 2.606| 55| 21.9
3 2 |11 3.75|+1330.1| 1.850| 2.836 24| 211 3 2 |11 3.72| +14558| 1.610| 2.595 31| 217
312 |1053.61|+1417.6| 1.858| 2.833 49| 21.2 312 |1053.75| +16 83| 1.611| 2582 | 5.9 | 21.9
322 |1044.20 | +1452.7| 1.896 | 2.828 87| 21.4 322 |1044.47|+17 50| 1.640| 2570 | 10.0| 22.1
4 1 |1036.44|+1512.3| 1.959| 2.823| 12.3| 21.6 4 1 |1036.95|+1741.4| 1.694| 2556 | 13.9| 22.3
411 |1030.94|+15156| 2.044| 2.817| 153| 21.8 411 |1031.92| +1756.3| 1.767| 2542 | 17.3| 2255
491570 2012 RP11 3 45 80°46 073/ 4.218 58336 1994 VP 3 4.5184%5 370/ 1.7 18
2 1 |112625|+ 6326 2.350| 3.181| 11.1| 20.9 2 1 |1129.27| +1236.5| 1.959| 2.806| 12.3| 20.2
211 |1119.95|+ 641.9| 2.293| 3.205 8.0| 207 211 |1122.65|-+1328.3| 1.886| 2.806| 8.9| 20.0
221 |1112.12 |4 657.6| 2.263| 3.228 45| 20.5 221 |1113.92|+14248| 1.840| 2.806| 5.2| 19.8
3 2 |11 342 |+ 716.2| 2.261| 3.252 09| 20.3 3 2 |11 3.84|-+1519.1| 1.822| 2.805 3.0 19.7
312 |1054.69 |+ 734.0| 2.291| 3.275 29| 205 312 |1053.46 | +16 4.1 | 1.833| 2.804| 5.4 | 1938
322 |1046.69 | + 7 47.4| 2.350 | 3.298 6.3| 20.7 322 |1043.87 | +1634.9| 1.874| 2.801 9.1| 20.0
4 1 |1040.10 |+ 754.0| 2.436| 3.320 94| 21.0 4 1 |1035.99 | +1648.7| 1.940| 2.797 | 12.6| 20.2
411 |1035.34 |+ 7521 | 2547 | 3.343| 12.0] 21.2 411 |1030.45| +16452| 2.027| 2.793| 156| 20.4
82408 2001 NR1o 3 4.5 138%7 1°7/ 2.118 12874 Poisson 3 45262781 0°2/ 4.7 18
2 1 112130+ 9453 2779 ] 3.621 93| 19.7 2 1 112217 |+ 314.2| 2.064| 2.899| 12.3] 182
211 |1116.34| +1048.5| 2.714| 3.633 6.6| 19.6 211 |1117.46 |+ 347.7| 1.980| 2.893| 9.0| 18.0
221 |1110.07 | +1156.7 | 2.677| 3.645 37| 19.4 221 |1110.95|+ 4334| 1.921| 288 | 5.2| 17.8
3 2 |11 3.03|+13 5.1| 2.669| 3.656 1.7 193 3 2 |11 324|-+ 527.1| 1.890| 2.880 11| 17.4
312 |1055.84 | +14 8.4| 2.693| 3.667 3.6 19.4 312 |1055.23 |+ 622.8| 1.888| 2.874| 3.1| 17.6
322 |1049.17 | +15 25| 2.747| 3.677 65| 19.6 322 |1047.78 |+ 7148| 1.915| 2867 | 7.1| 17.8
4 1 |1043.56|-+1544.3| 2.828| 3.687 91| 198 4 1 |1041.73|+ 757.9| 1.968| 2.861| 10.8| 18.0
411 |1039.45|+16125| 2.933| 3.696| 11.3| 20.0 411 |1037.65|+ 8286| 2.043| 2.855| 14.0| 18.2
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EPHEMERIDES

3 4.5
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492699 2014 PWea 3 45231°53 178/ 2.917 470523 2008 CS190 3 45 36781 071/ 6.8
h m o ’ o m m o ’ o
2 1 |[1127.40 |+ 814.9| 1.764| 2611 | 135| 226 2 1 |11 3.90|— 0 3.0/36.539]37.339| 0.9
211 |1121.61|+ 9 1.0| 1.679| 2.599 98| 223 211 |11 3.16| — 0 0.0 |36.453|37.342| 0.7
221 |1113.49 |+ 957.4| 1.619| 2.588 55| 22.1 221 |11 235|+ 0 3.7|36.395|37.345| 0.4
3 2 |11 3.78 | +1057.7| 1.586| 2.575 1.8| 218 3 2 |11 150|+ 0 7.9|36.366|37.348| 0.2
312 |1053.58 | +1154.0| 1.582| 2.562 47| 21.9 312 |11 0.64| -+ 012.5]36.367 |37.352| 0.2
322 |1044.06 | +1239.6| 1.606| 2.548 92| 222 322 |1059.81 |+ 017.3|36.398|37.355| 0.4
4 1 |1036.31|-+13 96| 1.655| 2.534| 13.4| 22.4 4 1 |1059.03|+ 022.0|36.459 | 37.358 | 0.7
411 |1031.06 | +1322.0| 1.725| 2.519| 16.9| 22.6 411 |1058.33| 4+ 026.4| 36.546 | 37.361 0.9
2452 Lyot 3 45 331°09 272/ 2518 259101 2002 WS 3 4.5 14%2 2078/ 7.6
2 1 [1125.06|+12 9.4| 2.032| 2.883| 11.8| 16.0 2 1 |1219.82| +5119.0| 0.821| 1.621| 28.9
211 |111956 | +1225.9| 1.953| 2.876 85| 15.7 211 |1159.85|+5017.6| 0.792| 1.637| 25.8
221 |1112.14 | +1245.9| 1.900| 2.869 49| 155 221 |1134.10| +48 8.9| 0.778| 1.658| 22.9
3 2 |11 3.48|+13 45| 1.875| 2.862 22| 153 3 2 |11 7.41|+44373| 0.783| 1.681| 21.1
312 |1054.54 | +1316.7| 1.879| 2.856 45| 15.4 312 |1044.63|+3953.2| 0.812| 1.708| 20.9
322 |1046.29 | +1318.9| 1.911| 2.850 82| 157 322 |1028.29 | +3428.4| 0.864| 1.739| 22.5
4 1 |1039.56|+13 89| 1.969| 2.844| 11.7| 15.9 4 1 |1018.69 | +2856.5| 0.940 | 1.771| 24.8
411 |1034.96 | +1246.2| 2.048| 2.839| 14.7| 16.0 411 |1014.92| +2341.2| 1.035| 1.807| 27.1
341388 2007 TO12s 3 45 74°52 072/ 4.718 200675 2001 TA1s4 3 4.5154°78 2°5/ 2.1
2 1 112277 |+ 3209 2.174| 3.006| 11.9| 21.6 2 1 |1127.26| + 938.2| 1.769| 2.619| 13.3
211 |1117.62 |+ 350.7| 2.115| 3.025 86| 21.4 211 |1121.31|-+1047.4| 1.705| 2.627| 9.5
221 |1110.88|+ 430.9| 2.080| 3.045 50| 21.2 221 |1113.19| +12 52| 1.665| 2.634| 5.4
3 2 |11 321 |+ 517.1| 2.074| 3.064 1.1| 21.0 3 2 |11 3.71| +1323.6| 1.655| 2.641 2.5
312 |1055.44 |+ 6 42| 2.098| 3.084 28| 21.1 312 |1053.98 | +1433.9| 1.673| 2.647| 5.3
322 |1048.37 |+ 647.0| 2.151| 3.103 65| 21.4 322 |1045.12| +1529.4| 1.719| 2.653| 9.3
4 1 |1042.68 |-+ 721.7| 2.230| 3.122 98| 21.7 4 1 |1038.08|+16 6.1 | 1.790| 2.658 | 13.1
411 |1038.84 |+ 7454 2.333| 3.141| 126| 21.9 411 |1033.44| +1623.0| 1.882| 2.661| 16.2
323773 2005 QWss 3 45 191796 0%°4/ 4.0 16 258118 2001 QG27e 3 4.5158%45 2°6/ 1.8
2 1 |112346|+ 4 6.1| 2.266]| 3.096| 11.5| 221 2 1 |112651|+1217.9| 2.197| 3.043| 11.2
211 |111824|+ 5 0.8| 2.183| 3.095 83| 21.9 211 |1120.41|-+13 56| 2.130| 3.050| 8.0
221 111133 |+ 6 6.9| 2.127| 3.093 47| 217 221 |111253 | +1357.2| 2.089| 3.057| 4.7
3 2 |11 3.32|+ 719.4| 2.099| 3.090 09| 21.4 3 2 |11 357|-+1446.8| 2.078| 3.062 2.6
312 |1055.03|+ 832.1| 2.103| 3.086 32| 21.6 312 |1054.42 | +15286| 2.097| 3.068| 4.8
322 |1047.29 |+ 938.9| 2.136| 3.082 70| 218 322 |1045.97 | +1558.3| 2.144| 3.072| 8.1
4 1 |1040.86|-+1034.7| 2.196| 3.077| 10.4| 22.0 4 1 |1039.01|+1613.4| 2.218| 3.076 | 11.2
411 |1036.28 | +1116.4| 2.279| 3.072| 13.3| 22.2 411 |1034.06 | +16 13.4| 2.313| 3.080 | 13.9
32776 Nriag 3 45 247°34 2°7/ 1518 R | 285881 2001 OO+7 3 4.5200%9 2°0/ 2.3
2 1 |112224|+ 9322 2.025]| 2.877| 11.8| 18.1 2 1 |1126.28| +1045.7| 2.378| 3.218| 10.7
211 |1117.65|+11 0.3| 1.940| 2.863 84| 17.9 211 |112023|+1129.6| 2.296| 3.214| 7.7
221 |1111.13|+1238.9| 1.880| 2.850 48| 17.7 221 |1112.46 | +1218.7| 2.241| 3.208| 4.4
3 2 |11 3.30|+1420.3| 1.850| 2.836 27| 175 3 2 |11 357|-+13 8.0| 2.215| 3.202 2.0
312 |1055.06 | +1555.6 | 1.850 | 2.821 53| 17.6 312 |1054.41 | +1351.7| 2221 | 3.195| 4.2
322 |1047.35| +17 17.3| 1.879| 2.807 91| 17.8 322 |1045.81 | +14256| 2.256| 3.187| 7.5
4 1 |1041.07|-+1819.8| 1.932| 2.791| 12.6| 18.0 4 1 |1038.53|+1446.7| 2.317| 3.179| 10.7
411 |1036.84|-+19 12| 2.007| 2776 | 156| 18.2 411 |1033.15| +1453.7| 2.402| 3.170| 13.4
393543 2002 V'V 3 45 117737 478/29.6 18 57492 2001 SR179 3 4.5152%0 1°4/ 3.3
2 1 |1130.25|+1516.4| 1.543| 2.403| 14.4| 21.7 2 1 |113007|+8 1.1| 1.821| 2.660| 13.4
211 |1123.60 | +1630.7 | 1.495| 2.420| 10.4| 215 211 |1123.26|+ 837.4| 1.754| 2.670| 9.7
221 |1114.49 | +17 47.0 | 1.471| 2.437 65| 21.3 221 |111427 |+ 922.0| 1.712| 2.680| 5.4
3 2 |11 3.94|+1855.3| 1.475| 2.453 48| 21.2 3 2 |11 3.94|-+10 9.1 | 1.699| 2.688 1.5
312 |1053.29 | +19 46.8 | 1.506 | 2.468 74| 21.4 312 |1053.39| +1051.8| 1.715| 2.695| 4.3
322 |1043.84| +2016.3| 1.564| 2.483| 11.2| 21.6 322 |1043.74| +11247| 1.760| 2.702| 85
4 1 |1036.59 | +2022.4| 1.645| 2.497| 14.8| 21.9 4 1 |1035.93|+11443| 1.830| 2.708 | 12.3
411 |1032.12|+20 6.9| 1.745| 2511 | 17.8| 22.1 411 |1030.57 | +1149.0| 1.923| 2.713| 155
340710 2006 SBa7 3 45 157758 079/ 5.5 17 119450 2001 TO174 3 4.5180%0 475/28.8
2 1 |1122.67|+ 129.8| 2615| 3.432| 105| 21.2 2 1 |1128.64|+1929.1| 2.381| 3.227| 10.4
211 |1117.42|+ 144.1| 2535| 3.436 78| 21.1 211 |1121.89|-+2020.3| 2.313| 3.229| 7.7
221 |1110.76 | + 2 8.2| 2.480| 3.440 47| 20.9 221 |1113.37|+21 9.6 | 2.273| 3.230| 5.3
3 2 |11 320 |+ 239.3| 2.455| 3.443 15| 206 3 2 |11 3.75|+2150.8| 2.262| 3.230| 45
312 |1055.45 |+ 313.7| 2.461| 3.447 24| 207 312 |1053.94 | +22186| 2.281| 3.229| 6.3
322 |1048.21 |+ 347.5| 2.496| 3.450 56| 20.9 322 |1044.83|+2229.9| 2.329| 3.228| 9.0
4 1 |1042.10 |+ 417.0| 2.559| 3.453 86| 21.1 4 1 |1037.20| +2223.8| 2.402| 3.226 | 11.7
411 |1037.58 |+ 439.2| 2.647| 3.455| 11.2| 21.3 411 |1031.59| 422 1.4| 2.497| 3.223| 14.0
98106 2000 RKo1 3 45 271717 078/ 5.0 18 241434 2008 WU1o7 3 45 59°80 278/ 6.7
2 1 |1127.67|+ 315.1| 1.536| 2.377| 155| 19.3 2 1 |112410| — 327.8| 1.318| 2.152| 17.9
211 [1122.09|+ 319.8| 1.451| 2.365| 11.5| 19.0 211 |1119.49| — 259.7| 1.259| 2.165| 13.6
221 |1113.90 |+ 3385 1.388| 2.353 6.9| 187 221 |111232|— 2 6.6| 1.221| 2.178| 8.7
3 2 |11 388 |+ 4 7.4| 1.352| 2.341 1.8| 183 3 2 |11 356|— 0535| 1.207| 2.192 3.9
312 |1053.28 |+ 440.6| 1.343| 2.329 3.8| 18.4 312 | 105455 |+ 030.6| 1.219| 2.206| 4.1
322 |1043.45|+ 5115 1.360| 2.317 9.0| 187 322 |1046.63 |+ 155.0| 1.257| 2.220| 8.8
4 1 |1035.60 |+ 534.3| 1.402| 2.305| 13.7| 18.9 4 1 |1040.89 |+ 310.0| 1.319| 2.234| 13.4
411 |103054 |+ 5449| 1.465| 2292 17.7| 19.2 411 |1037.96|+ 4 87| 1.401| 2249 | 17.3
466816 2015 BK133 3 4.5 161705 2°1/ 2.317 502408 2015 BS2s3 3 450284781 072/ 4.7
2 1 |1123.64|+1014.7| 2.205| 3.053| 11.1| 215 2 1 |112156|+ 2454]| 1.960| 2.797| 12.8
211 |1118.36|+11 5.2| 2.135| 3.056 79| 213 211 |1117.12 |+ 326.8| 1.878| 2.791 9.4
221 |1111.37|+12 1.7| 2.091| 3.060 45| 21.1 221 |1110.80 |+ 422.0| 1.820| 2.786| 5.4
3 2 |11 3.33|+1258.5| 2.076 | 3.063 21| 21.0 3 2 |11 3.26|-+ 526.1| 1.790| 2.780 1.2
312 |1055.07 | +1349.5| 2.090 | 3.066 43| 21.1 312 |1055.39 |+ 632.7| 1.789| 2.775 3.2
322 |1047.45|+1429.9| 2.134| 3.068 78| 21.3 322 |1048.12 |+ 7350| 1.816| 2.769| 7.4
4 1 |1041.21|-+1456.4| 2.203| 3.070| 11.0| 21.5 4 1 |104229 |+ 827.2| 1.869| 2.764 | 11.2
411 |1036.89|+15 7.8| 2.294| 3.072| 13.7| 21.7 411 |103851|+ 9 55| 1.944| 2.758| 14.5
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EPHEMERIDES

3 4.5 3 4.5
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313107 2000 WFis; 3 45115791 16°1/18.9 18 68966 2002hRAg4 3 4.5 240785 072/ 4.318
h m ’ o m m o ’ o m
2 1 [1128.97|—2954.1| 1.287| 1.973| 25.6| 20.3 2 1 [112636] + 330.1] 1.531| 2.374| 15.3| 19.9
211 |[1123.72| —3121.3| 1.224| 1.984| 23.3| 20.1 211 |1121.18 |+ 4166 | 1.446| 2.363| 11.3| 19.7
221 |1115.12| —32 42| 1.173| 1.996 | 20.7| 20.0 221 |1113.41 |-+ 520.5| 1.384| 2.351 65| 19.4
3 2 |11 418 | —3154.1| 1.138| 2.006| 18.2| 19.8 3 2 |11 3.84|-+ 6358| 1.348| 2.339 13| 19.0
312 |1052.58| —3048.8| 1.122| 2.016| 16.5| 19.8 312 |1053.68 |+ 753.5| 1.341| 2.326| 42| 19.1
322 |1042.16| —2854.7| 1.125| 2.026| 16.2| 19.8 322 | 104426 |+ 9 43| 1.360| 2.312| 95| 19.4
4 1 |1034.49|—2626.2| 1.150| 2.035| 17.4| 19.9 4 1 |1036.78 | +10 0.7| 1.404| 2208 | 142| 19.7
411 |1030.47 | —23425| 1.194| 2.044| 19.6| 20.0 411 |1032.07|+1038.0| 1.468| 2.284| 18.3| 19.9
309226 2007 PFuq 3 45 153%44 278/ 1.718 19996 1990 WZ 3 4.5 81°45 2°0/ 6.6 18
2 1 [112753]|+1134.1| 2.019| 2.865| 12.0| 21.7 2 1 |112127|— 3 51| 1.942| 2.758| 13.7| 18.3
211 |[1121.27|+1238.2| 1.955| 2.876 86| 215 211 |1116.85| — 227.3| 1.867| 2.764| 10.4| 18.1
221 |1113.08 | +1347.7| 1.918| 2.885 50| 21.3 221 |1110.62| — 131.3| 1.815| 2.770| 6.6 | 17.9
3 2 |11 3.70 | +14 555 | 1.909 | 2.894 28| 21.2 3 2 |11 323|— 0208 1.791| 2.776 29| 177
312 |1054.13 | +1554.5| 1.931| 2.902 52| 21.4 312 |1055.60 | + 057.6| 1.796| 2.782 31| 17.7
322 |1045.35|+1639.2 | 1.982| 2.909 87| 21.6 322 |1048.64 |+ 216.6| 1.829| 2.788| 6.8| 17.9
4 1 |1038.20|-+17 6.7| 2.058| 2.915| 12.0| 21.8 4 1 |1043.14|+ 329.1| 1.888| 2.794| 10.5| 18.2
411 |1033.23|+1716.6| 2.155| 2.920| 14.8| 22.0 411 |1039.66 |+ 4299| 1.971| 2.800| 13.8| 18.4
426782 2013 TP116 3 45 177794 079/ 5.4 17 377345 2004 RP7 3 4.5213%47 274/ 1.417
2 1 [1124.13|+ 1379 2271 3.092| 11.8] 215 2 1 [112251] +10 53| 2.449| 3.293| 10.2| 21.2
211 |1118.71 |+ 158.0| 2.190| 3.093 87| 21.3 211 |1117.54|+11283| 2.365| 3.285| 7.3| 21.0
221 [111159|+ 229.6| 2.134| 3.094| 5.2| 21.1 221 |1110.96 | +1258.9| 2.309| 3.277| 4.2| 20.8
3 2 |11 341 |+ 3 94| 2.106| 3.095 1.6| 209 3 2 |11 3.31|-+1430.8| 2.283| 3.267 24| 206
312 |1054.98 |+ 352.7| 2.109| 3.095 27| 21.0 312 |1055.35| +1557.0| 2.288| 3.257| 4.6| 20.8
322 [1047.12 |+ 434.7| 2.141| 3.095 6.4| 21.2 322 |1047.85| +1711.4| 2.323| 3.247| 7.8| 209
4 1 |104058 |-+ 510.8| 2.200| 3.094| 9.8| 21.4 4 1 |104155|+18 9.9 | 2.384| 3.236| 10.8| 21.1
411 |1035.90 |+ 537.6| 2.283| 3.003| 12.7| 21.6 411 |1036.97 | +1850.6 | 2.468| 3.224| 13.4| 21.3
370660 2004 CVs1 3 45 135702 076/ 5.118 343594 2010 GJo7 3 45281727 1°4/ 6.0 17
2 1 |112466]| — 522.1| 1.212| 2.043| 19.3] 20.2 2 1 [112026] — 1 6.9] 2.187| 3.007| 12.2| 21.4
211 [112020| — 254.2| 1.143| 2.052| 14.4| 20.0 211 |1116.04| — 031.2| 2.098| 2999 | 92| 21.2
221 |1112.90 |+ 013.7| 1.097 | 2.060 86| 19.7 221 |1110.15|+ 019.7| 2.033| 2.991 57| 21.0
3 2 |11 3.71 |+ 348.9| 1.078| 2.068 21| 193 3 2 |11 3.15|+ 1226| 1.996| 2.982 21| 207
312 |1054.10 | + 7 30.2| 1.089| 2.075 46| 195 312 |1055.83 |+ 231.8| 1.988| 2.974| 28| 208
322 |104559 | +1055.4| 1.128| 2.082| 10.8| 19.8 322 |1049.02 |+ 341.2| 2.009| 2.966| 6.5| 21.0
4 1 |1039.45|-+1347.8| 1.192| 2.088| 16.1| 20.2 4 1 |1043.47 |+ 4447| 2.057| 2958 | 10.0| 21.2
411 |1036.42|+1559.7| 1.277| 2.094| 20.5| 20.5 411 |1039.74 |+ 537.6| 2.128| 2950 | 13.1| 21.4
195289 2002 EZg, 3 45 180%2 078/ 3.8 17 199040 2005 WS1s4 3 45 12°%69 3°5/ 2.018
2 1 |1126.95|+ 7415 2.099| 2937 | 12.0| 205 2 1 |112547]| +1046.5] 1.232| 2.104| 16.4]| 20.2
211 |1120.84|+ 755.2| 2.022| 2.938 87| 203 211 |1120.77 | +11443| 1.172| 2.105| 11.8| 20.0
221 [1112.85|+ 815.8| 1.971| 2.938 49| 20.0 221 |1113.21|-+1252.0| 1.134| 2.106| 6.8| 19.7
3 2 |11 3.67 |+ 839.2| 1.948| 2.938 11| 19.7 3 2 |11 3.78|+1359.6| 1.121| 2.108 35| 195
312 |1054.23|+ 9 05| 1.955| 2.938 35| 19.9 312 |1054.00 | +1456.1| 1.133| 2.110| 6.8| 19.7
322 |1045.49 |+ 915.8| 1.991| 2.937 74| 20.2 322 |1045.37 | +15335| 1.170| 2.113| 11.8| 20.0
4 1 |103826 |-+ 922.0| 2.054| 2.937| 10.9| 20.4 4 1 |1039.14 | +15475| 1.228| 2.116 | 16.4| 20.3
411 |1033.12|+ 917.4| 2.139| 2.936| 13.9| 20.6 411 |1036.02| +1538.1| 1.304| 2.119| 20.2| 20.5
253076 2002 TD167 3 45 15653 778/12.7 18 87876 2000 SBo71 3 45229731 1°7/ 6.3 18
2 1 |1124.19]| —1841.2| 2.016| 2.741| 16.3| 21.1 2 1 [112220] — 218.4] 2.206| 3.017| 12.4] 205
211 |1119.06 | —1857.2| 1.932| 2.746| 13.9| 20.9 211 |1117.46| — 139.2| 2.112| 3.008| 9.4| 202
221 |1111.94| —1846.3| 1.867| 2.750| 11.3| 20.8 221 |1110.99| — 0435| 2.043| 2.998| 5.9 | 20.0
3 2 |11 350|—18 7.0| 1.827| 2.755 89| 20.6 3 2 |11 3.34|+ 0256]| 2.002| 2.988 24| 198
312 |1054.71 | —17 2.0| 1.812| 2.759 78| 20.5 312 |1055.34 |+ 1422| 1.991| 2.977 29| 1938
322 |1046.58 | —1537.1| 1.825| 2.762 86| 20.6 322 |1047.83|+ 3 0.0| 2.000| 2.966| 6.5| 20.0
4 1 |1040.00| —14 0.8| 1.864| 2.765| 10.9| 20.7 4 1 |1041.60 |+ 412.3| 2.054| 2.954| 10.1| 20.2
411 |1035.60| —1222.6| 1.926| 2.768| 13.5| 20.9 411 |1037.24|+ 514.0| 2.124| 2942 | 133| 20.4
4105 Tsia 3 45 279715 273/ 6.7 18 293422 2007 EK112 3 45335%01 1°1/ 3.817
2 1 112201 |— 2527 1.963| 2.778| 13.6| 17.3 2 1 |1121.65|+ 6486| 0.984| 1.866| 18.7| 20.3
211 |111759|— 227.8| 1.862| 2.759| 10.4| 17.0 211 |1118.75|+ 7 4.6| 0.910| 1.847| 13.8| 19.9
221 [1111.17|— 1446 1.785| 2.739 6.8| 16.8 221 |1112.48 |+ 737.1| 085 | 1.829| 7.9| 195
3 2 |11 337|— 0455 1.735| 2.720 31| 16.5 3 2 |11 3.73|-+ 819.4| 0.823| 1.813 1.7 19.1
312 |1055.07 |+ 024.0| 1.714| 2.700 33| 16.5 312 |1054.13|+ 9 09| 0.812| 1.798| 5.7| 19.3
322 |1047.24 |+ 136.9| 1.720| 2.680 72| 16.6 322 | 104556 |+ 931.5| 0.823| 1.785| 12.3| 19.6
4 1 |1040.82 |+ 246.1| 1.754| 2.659| 11.2| 16.8 4 1 |1039.67 |+ 943.8| 0.853| 1.774| 182 | 1938
411 |1036.50 |+ 3454| 1.809| 2.639| 148| 17.0 411 |1037.48|+ 9340]| 0.899| 1.764| 232| 20.1
183819 2004 BF77 3 45 174772 173/ 3.4 18 328913 2010 UY1o 3 45 89799 175/ 5.9 18
2 1 [1129.15]| + 646.7| 1.681| 2523 | 14.2] 21.1 2 1 112581 — 043.2] 1.822| 2.643| 14.2| 21.6
211 |112284 |+ 734.6| 1.609| 2527 | 10.3| 20.9 211 |112007|— 012.1| 1.766| 2.668| 10.6| 21.4
221 |1114.16 |+ 833.8| 1.562| 2.530 58| 20.6 221 |1112.40|+ 034.8| 1.733| 2.691 6.4| 21.2
3 2 |11 395|+ 937.8| 1.542| 2532 15| 204 3 2 |11 3.61 |-+ 1331| 1.728| 2.715 23| 21.0
312 |1053.41|+1038.3| 1.551| 2.533 45| 20.6 312 |1054.73 |+ 236.1| 1.751| 2.738 31| 21.1
322 |1043.75| +1128.4| 1.588| 2.533 9.1| 208 322 |1046.75 |+ 337.0| 1.804| 2.760| 7.2| 21.4
4 1 |1036.01|-+12 3.0| 1.651| 2.532| 13.2| 21.1 4 1 | 104047 |+ 429.8| 1.882| 2.782| 109| 21.7
411 |1030.87|+1220.1| 1.734| 2530 1671 21.3 411 |1036.41 |+ 51061 1.984| 2.804| 14.0| 21.9
39201 2000 XN1» 3 45 236795 1°0/ 3.7 18 39237 2000 YHse: 3 45280734 5°2/9.118
2 1 |1127.96 |+ 7 7.3| 1.748| 2591 | 13.7| 18.9 2 1 |112460| — 949.2| 2.150| 2.923| 14.0]| 18.6
211 [1122.03|+ 732.2| 1.664| 2582 | 10.0| 18.6 211 |1119.48| —1010.6| 2.035| 2.895| 11.5| 18.4
221 |1113.75|+ 8 7.0| 1.604| 2572 57| 183 221 |111232|—1013.3| 1.943| 2.867| 8.6| 18.1
3 2 |11 3.89|+ 846.4| 1571 | 2561 1.3| 18.0 3 2 |11 3.67|— 956.6| 1.877| 2.838| 6.0| 17.9
312 105356 |+ 924.0| 1.568| 2.551 42| 18.2 312 | 105437 | — 922.2| 1.839| 2.809| 5.4| 17.8
322 |1043.96 |+ 953.9| 1.592| 2.540 88| 18.4 322 |1045.41 | — 8343| 1.820| 2.780| 7.6| 17.9
4 1 |1036.15|+1011.5| 1.641| 2528 | 13.0| 18.7 4 1 |1037.74| — 739.0| 1.846| 2.750| 10.8| 18.0
411 |1030.86|+1014.6| 1.712| 2516 16.6| 18.9 411 |103211| — 6433| 1.886| 2.720| 14.1| 18.2




EPHEMERIDES

3 4.5 3 4.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
462256 2008 DG37 3 45 41°57 2°4/ 2.918 417714 2OO7hCT11 3 45 3%3 678/ 9.117
h m o ’ o m m o ’ o m
2 1 [1130.24] 411555 1.606| 2.459| 14.2] 20.8 2 1 |1126.00| — 854.2| 1.506| 2.305| 17.8| 20.2
211 [1123.68|+12 57| 1539 | 2.462| 10.3| 20.6 211 |112091|— 952.6| 1.430| 2.304| 145| 20.0
221 |1114.66 | 4+1219.9| 1.496| 2.465 59| 20.3 221 |1113.26| —1028.8| 1.374| 2.304| 10.8| 19.8
3 2 |11 410412321 | 1.480| 2.468 24| 20.1 3 2 |11 3.88| —1040.8| 1.342| 2.305| 7.7| 19.6
312 |1053.28 | +1236.8 | 1.492| 2.471 51| 20.3 312 |1053.99| —1030.2| 1.336| 2.306| 7.0| 19.6
322 [1043.49|+1230.0| 1.532| 2.474| 95| 205 322 |1044.92| —10 2.1| 1.355| 2.309| 9.4 | 19.7
4 1 |1035.78|+12 99| 1.596| 2.478| 13.6| 20.8 4 1 |1037.85|— 9242 | 1.398| 2.311| 129| 19.9
411 |1030.80|+1136.4| 1.680| 2.481| 17.0| 21.0 411 |103355| — 844.8| 1.462| 2315| 16.4| 20.1
8782 Bakhrakh 3 45 169%66 073/ 4.818 266255 2006 YB9 3 4.5117°80 0°4/ 4.9 18
2 1 |1126.46]| + 2540 2.079| 2.905| 12.6| 18.6 2 1 |112565|+ 311.3| 1.856| 2.690| 13.5| 21.2
211 |112052| -4 324.0| 2.002| 2.910 92| 183 211 |1120.09 |-+ 331.9| 1.786| 2.6907| 9.9| 21.0
221 |1112.71 |4+ 4 57| 1.950| 2.913 54| 18.1 221 |111252 |+ 4 47| 1.740| 2.704| 58| 207
3 2 |11 3.70 |+ 455.1| 1.927| 2.916 13| 17.8 3 2 |11 3.69| -+ 4455]| 1.721| 2.711 1.4| 20.4
312 |1054.44 |+ 546.5| 1.933| 2.919 3.0| 18.0 312 |1054.63 |+ 5285 | 1.731| 2.717 3.2| 20.6
322 (104584 |+ 6342 | 1.969| 2.921 71| 18.2 322 |104634|+ 6 7.8| 1.769| 2.724| 75| 20.9
4 1 |1038.74 |-+ 7135| 2.032| 2.922| 10.7| 18.4 4 1 |1039.70 |+ 638.7| 1.834| 2.730| 11.4| 21.1
411 |1033.72|+ 741.0] 2.118| 2.922| 13.8| 18.6 411 |103530|+ 6579 1.920| 2.736 | 146| 21.3
269830 2000 AA 249 3 4.5 149716 5%6/26.8 18 406245 2007 DP13 3 4.5 59°42 9°1/24.918
2 1 |1124.40| 422 3.3| 2.264| 3.119| 10.5| 20.7 2 1 |1127.01|+2550.0| 1.497| 2.365| 14.2| 19.7
211 |1118.96 | +2324.0| 2.209 | 3.125 8.0| 20.6 211 |1121.34|+27555| 1.479| 2.395| 11.2| 195
221 |1111.77 | 424413 | 2.181| 3.131 6.0| 20.4 221 |1113.23| +20485| 1.485| 2.425| 93| 195
3 2 |11 351 | +2547.7| 2.182| 3.136 58| 20.4 3 2 |11 3.81|-+3117.0| 1.517| 2.455| 95| 19.6
312 |1055.07 | +26 37.0 | 2.211| 3.141 76| 20.6 312 |1054.46 | +32129| 1.575| 2.485| 11.5| 19.8
322 |1047.33|+27 57| 2267 | 3.146| 10.1| 20.7 322 |1046.44 | +3234.4| 1.655| 2.515| 14.1| 20.0
4 1 |1041.05|+2713.0| 2.346| 3.150| 12.5| 20.9 4 1 |1040.70 | +32242| 1.755| 2545 | 16.6| 20.2
411 |1036.77 | +27 0.3| 2.445| 3.154| 14.7| 21.1 411 |1037.69| +3147.6| 1.871| 2575| 18.7| 20.5
92666 2000 QOs1 3 45 13012 0%/ 3.9 18 437016 2012 Tloeg 3 45 1124 3°3/ 7.7 17
2 1 |1126.01 |+ 441.3| 1587 | 2.432| 14.8| 19.7 2 1 |1122.06| — 458.0]| 2.078| 2.881| 13.4] 21.3
211 [112063|+ 528.1| 1.520| 2.439| 10.7| 19.4 211 |1117.40| — 459.4| 1.996| 2.882 | 10.4| 21.1
221 |1112.93 |4 628.9| 1.477| 2.445 6.1| 19.2 221 |1110.97 | — 444.1| 1.938| 2.883| 7.1| 20.9
3 2 |11 376 |+ 737.1| 1.461| 2.452 12| 188 3 2 |11 339|— 4137| 1.907| 2.884| 4.0| 207
312 |1054.31 | 4+ 844.1| 1.474| 2.458 41| 19.1 312 |1055.53| — 332.2| 1.903| 2.885 37| 20.6
322 |1045.77 | + 9423 1.513| 2.463 89| 19.4 322 |1048.25| — 2448| 1.928| 2.887| 6.6| 20.8
4 1 |1039.15|+1025.8| 1.577| 2.469| 13.1| 19.6 4 1 |104236| — 157.4| 1.980| 2.889| 10.0| 21.0
411 |1035.09|+1051.8| 1.662| 2.474| 16.6| 19.9 411 |103842| — 1153| 2.054| 2.890| 13.0| 21.2
393815 2005 SO3 3 45 229923 0°8/ 5.2 17 321255 2009 DL1» 3 45212%01 3°9/28.8 17
2 1 |1126.44|+ 039.9| 1.745| 2572 | 145| 222 2 1 |1121.71] +1614.4] 2.330| 3.187| 10.2| 20.3
211 |1121.02|+ 124.7| 1.653| 2.560| 10.8| 21.9 211 |[1117.01| +1725.1| 2.262| 3.185| 7.4| 20.1
221 |1113.26 |4+ 228.0| 1.585| 2.547 65| 21.6 221 |1110.68| +1837.6| 2.220| 3.184| 4.8| 20.0
3 2 |11 3.86|+ 345.0| 1.544| 2533 1.8| 213 3 2 |11 3.33|-+19453| 2.208| 3.182| 4.0| 19.9
312 |1053.91 |+ 5 8.0| 1.532| 2518 35| 21.4 312 |1055.74 | +2041.9| 2.224| 3.180| 5.9| 20.0
322 104458 |+ 628.4| 1.548| 2.502 84| 216 322 |1048.73| +2122.9| 2.269| 3.178| 8.7 | 202
4 1 |1036.94 |+ 7382| 1591 | 2.486| 12.8| 21.8 4 1 |1043.02|+2146.0| 2.338| 3.176 | 11.5| 20.4
411 |1031.78 |+ 832.2| 1.655| 2.469| 16.6| 22.0 411 |1039.11| +2151.1| 2.429| 3.173| 139 20.5
171153 Allanrahill 3 45 262%6 171/ 3.217 116504 2004 BV23 3 45262730 3°0/ 1.7 17
2 1 [112055|+ 6 5.0 2.144| 2.988| 11.5| 20.0 2 1 |1123.87|+1033.2| 1.716| 2575| 13.2] 20.0
211 [1116.26 |+ 7 7.3| 2.067| 2.987 83| 198 211 |1119.14| +11445| 1.638| 2564 | 95| 19.7
221 |1110.28 |+ 820.2| 2.016| 2.985 46| 19.6 221 |1112.16 | +13 5.4 | 1583 | 2553| 55| 195
3 2 |11 323 |+ 937.9| 1.993| 2.983 12| 193 3 2 |11 3.66|+1427.8| 1.557| 2.542 3.0 193
312 |1055.91 | +1053.6| 2.000| 2.981 37| 195 312 |1054.72 | +1542.3| 1.558| 2.531 58| 19.4
322 |1049.16 | +12 0.8| 2.036| 2.980 75| 198 322 |1046.47 | +1641.4| 1.586| 2519 | 10.0| 19.7
4 1 |1043.72|+1254.7| 2.098| 2.978| 10.9| 20.0 4 1 |1039.94|+1720.3| 1.639| 2508 | 14.0| 19.9
411 |1040.14 | +13325| 2.182| 2.976| 13.8| 20.2 411 |1035.84| +1737.3| 1.711| 2496 | 17.3| 20.1
503088 2015 FN2gs 3 4.5 26758 476/27.6 17 343489 2010 EAg 3 4.5257°00 3°6/29.7 17
2 1 |1121.62| 419 18.5| 2.418]| 3.276 99| 21.6 2 1 112556 +1642.1| 2.332| 3.182| 10.5]| 21.1
211 |1116.96 | 4+2031.1| 2.344| 3.265 73| 215 211 |1119.83| +1721.3| 2.250| 3.170| 7.6| 20.9
221 |1110.67 | 4+2143.5| 2.297| 3.255 52| 21.3 221 |111233|+18 1.0| 2.194| 3.157| 4.9]| 207
3 2 |11 331 | 422492 2279 | 3.244| 48| 213 3 2 |11 3.67|+1835.6| 2.167| 3.144| 3.7| 20.6
312 |1055.68 | +2341.9| 2.290| 3.233 6.6 21.3 312 |1054.72| +19 0.0| 2.170| 3.131 56| 20.7
322 |1048.57 | +2417.6| 2.328| 3.222 92| 215 322 |1046.33| +1910.6| 2.201| 3.117| 8.6| 20.9
4 1 |1042.71|+24342| 2.390| 3.211| 11.8| 21.6 4 1 |1039.32|+19 55| 2.257| 3.104| 11.5| 21.0
411 |103865|+2432.0| 2.473| 3.200| 14.1| 21.8 411 |1034.24| 418451 | 2.336| 3.090| 14.1| 21.2
117776 2005 GY102 3 45 18°03 171/ 3.818 354823 2005 WM119 3 45 59758 6.7/ 9.518
2 1 [112483]|+ 650.1| 1.272| 2.136| 16.5| 20.3 2 1 [112728] — 955.9| 1.245]| 2.052| 20.4| 20.1
211 |1120.19 |+ 715.4| 1.212| 2.140| 12.0| 20.0 211 |1121.92| —1020.6| 1.193| 2.073| 16.3| 19.9
221 |1112.84|+4 753.5| 1.174| 2.145 6.7| 19.7 221 |1113.79| —1014.8| 1.159| 2.094| 11.9| 19.7
3 2 |11 3.76 |+ 837.3| 1.161| 2.151 15| 19.4 3 2 |11 3.97|— 9388 1.148| 2.115| 7.9| 19.6
312 |1054.39 |+ 918.3| 1.173| 2.157 48| 19.6 312 |1053.95| — 838.8| 1.161| 2.137| 6.8| 19.6
322 |1046.14 |+ 949.1| 1.210| 2.165| 10.1| 19.9 322 | 104520 | — 7247 | 1.199| 2.159| 9.6| 19.8
4 1 |1040.17 | +10 4.6 | 1.269| 2.173| 14.8| 20.2 4 1 |103887|— 6 7.8| 1.261| 2.180| 13.5| 20.1
411 |1037.15|-+10 27| 1.348| 2.181| 18.7| 20.5 411 |103559| — 4582| 1.343| 2202| 17.2| 20.4
508387 2016 FKe3 3 45 266717 473/28.6 17 437531 2013 YX111 3 4.5347°81 5°5/ 9.4 17
2 1 |1122.16| +1447.3| 2.033| 2.893| 11.4| 21.6 2 1 |1121.69| — 930.6]| 1.871| 2.660| 15.2| 205
211 |1117.66| +1620.0| 1.952| 2.878 83| 21.4 211 |1117.39| — 958.1| 1.785| 2.654| 12.3| 20.3
221 |1111.21|+41758.4| 1.897| 2.862 53| 21.2 221 [1111.09| —10 49| 1.721| 2.649| 9.2| 20.1
3 2 |11 3.44|41934.1| 1.871| 2.846 44| 21.1 3 2 |11 3.44|—9508| 1.682| 2.644| 6.4| 19.9
312 |1055.26 | +2058.3 | 1.874| 2.830 6.7| 21.2 312 |1055.38| — 9185 | 1.669| 2.640| 5.7| 19.9
322 |1047.62|+22 43| 1.904| 2.814| 10.1| 21.4 322 |1047.92| — 833.0| 1.682| 2.637| 7.8| 20.0
4 1 |1041.42 | +22482| 1.958| 2.797 | 13.3| 21.6 4 1 |104198| — 741.1| 1.721| 2.634| 109| 20.2
411 |1037.30|+23 9.3| 2.033| 2.780| 16.1| 21.7 411 |103820| — 6500 1.783| 2632 | 14.1| 20.4




EPHEMERIDES

3 4.5 3 4.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
238538 2004 VU1» 3 4.5210°74 5°0/28.918 30609 2618hP—L 3 45 288756 076/ 5.0 18
h m o ’ o m o ’ o m
2 1 |1127.72] +16429| 1.760| 2.619| 12.9 2 1 |1123.01|+ 1557]| 1.710| 2.549 . 18.5
211 |1121.88|-+1759.6| 1.690| 2.613| 9.5 211 |1118.61 |+ 2295| 1.616| 2530 | 10.6| 18.2
221 |1113.69|-+19189| 1.645| 2.608| 6.2 221 |1111.94| -+ 320.2| 1.546| 2510| 6.3| 17.9
3 2 |11 397 |-+2031.3| 1.628| 2.602| 5.1 3 2 |11 3.67|-+ 4233| 1.501| 2.491 16| 17.6
312 |1053.87 | +2128.2| 1.639| 2595| 7.5 312 |1054.83 |+ 531.7| 1.485| 2.472| 35| 17.7
322 |1044.58|+22 3.7| 1.677| 2.588| 11.1 322 | 104656 | + 637.6| 1.496| 2.452| 84| 17.9
4 1 |1037.16 | +22155| 1.738| 2.580 | 14.6 4 1 |1039.93 |+ 7336| 1.532| 2.433| 129| 18.1
411 |1032.28|+22 46| 1.818| 2571 | 17.6 411 |1035.70| + 814.7| 1580 | 2.414| 16.7| 18.3
59092 1998 VT4 4.5 266°04 471/ 1. 243148 2007 TN1o 4.5114°%99 470/ 18
2 1 |112897|-+1327.9| 1.556| 2.415| 14.3 2 1 |1123.42| — 820.0] 2.390| 3.166| 12.7| 20.3
211 |112324|-+14251| 1.468| 2.394| 10.5 211 |1118.16 | — 827.1| 2.312| 3.177| 10.1| 20.2
221 |1114.73 | +1529.3| 1.404| 2.372| 6.4 221 |1111.32| — 817.5| 2.258| 3.187| 7.2| 20.0
3 2 |11 423|-+1631.8| 1.366 | 2.349| 4.1 3 2 |11 350|— 7523| 2231 | 3.198| 47| 19.9
312 |1053.00 | +1722.9| 1.356| 2.326| 7.0 312 |1055.47 | — 7146| 2.233| 3.207| 4.1| 19.8
322 | 104249 | +17552| 1.373| 2.302| 11.6 322 |1048.01 | — 629.0| 2.264| 3.217| 6.2| 20.0
4 1 |1034.00|+18 46| 1.412| 2.278| 16.0 4 1 |1041.81|— 540.7| 2.322| 3227| 89| 20.2
411 |1028.44|-+1751.1| 1.470| 2.254| 19.8 411 |1037.36| — 454.7| 2.405| 3236| 11.5| 20.4
157268 2004 RL g0 4.5 145°81 2°9/ 1. 94999 2001 YSi3s 4.5 245%64 076/ 5.0 17
2 1 |112817|+14251| 2.280| 3.125| 10.9 2 1 |1124.02|+ 234.0]| 1.952| 2.785| 13.0| 205
211 |112157|-+14547| 2214 | 3.133| 7.9 211 |1118.97 |-+ 258.0| 1.869| 2.779| 9.6 | 20.3
221 |111323|+15256| 2.175| 3.141 4.7 221 |1111.96 |+ 335.0| 1.809| 2.773| 5.7| 20.1
3 2 |11 3.85|+1552.6| 2.165| 3.148 2.9 3 2 |11 3.65|-+ 4209| 1.777| 2.766 15| 19.8
312 |1054.33 | +1611.1| 2.186| 3.155| 4.8 312 |1054.99 |+ 510.0| 1.774| 2.760| 3.1| 19.9
322 |104554 | +1617.8| 2.236 | 3.161 7.9 322 |1046.94 |+ 556.5| 1.799| 2.754| 7.4| 20.1
4 1 |1038.25|-+1611.3| 2.312| 3.167| 10.9 4 1 |104039 |+ 6351 | 1.850| 2.747 | 11.2| 20.3
411 |1032.97|+1551.7| 2.410| 3.173| 135 411 |103597 |+ 7 20| 1.924| 2.740| 145| 20.5
161639 2006 AS7s 45 232714 0°9/ 3. 206283 2003 AV 45 93%6 2°1/2.118
2 1 |112382|+ 6443| 2.109| 2.950| 11.8 2 1 |1126.03] 4 7| 2562| 3.403| 10.0| 20.6
211 |111869 |+ 723.0| 2.025| 2.943| 85 211 |1119.75 | 4| 2514| 3432 7.1| 205
221 |1111.73 |-+ 8109| 1.967| 2.935| 4.8 221 |1112.07 | 2| 2494 | 3.461| 41| 204
3 2 |11 357 |+ 9 3.2 1.938| 2.928 1.1 3 2 |11 3.63 |4 7| 2504| 3489 21| 203
312 |1055.08|+ 953.9| 1.938| 2.920 3.6 312 |1055.18 | 5| 2545| 3517| 39| 204
322 |1047.17|+1037.6| 1.966 | 2912| 7.5 322 |10 47.45 | - 6| 2.615| 3.544| 6.8| 206
4 1 |1040.66|-+11 9.8 2.021| 2.904| 11.1 4 1 |1041.04] A 4| 2712| 3570| 9.4| 2009
411 |1036.14 | +1128.3| 2.098| 2.895| 14.2 411 |1036.33| A 3] 2.833| 3506 11.7| 21.1
241465 2008 YQ160 45 313%51 195/ 2. 498882 2008 YR114 45 62°60 1°5/ 3.0 18
2 1 |1121.83]+ 833.1| 2.067| 2917 | 11.7 2 1 |112323|+ 8185 1.963| 2.812| 12.2| 21.4
211 |1117.28 |+ 913.7| 1.987| 2.909 | 8.4 211 |1118.18 | A 29| 1.008| 2.829| 87| 21.3
221 |111093|-+10 23| 1.932| 2.902| 4.7 221 |1111.36 |+ 9547 | 1.877| 2.847| 49| 21.1
3 2 |11 3.40|+1053.5| 1.906 | 2.895 1.6 3 2 |11 350|+1048.0| 1.875| 2.864| 1.6| 20.9
312 |1055.58 | +1141.2| 1.908| 2.888| 4.0 312 |1055.54 | +1136.6| 1.902| 2.882| 4.0| 21.1
322 |1048.34|+1220.3| 1.938| 2.881 7.8 322 |1048.36 | +1215.3| 1.957| 2.809| 7.8| 21.3
4 1 |104250|+1246.6| 1.994| 2.874| 11.3 4 1 |1042.72| +1240.8| 2.037| 2917 | 11.1| 21.6
411 |1038.63|+1258.3| 2.071| 2.868| 14.3 411 |1039.11| +1251.6| 2.139| 2.935| 140| 21.8
427483 2001 XA1ss 4.5 115%56 4°9/10. 208391 2001 SGies 4.5127°09 0°3/ 4.2 18
2 1 |112544]—1217.0| 2.332| 3.084| 13.6 2 1 | 112273 |+ 514.4| 2.464| 3.296| 106]| 21.0
211 |111958| —1215.1| 2.262 | 3.107| 11.0 211 |1117.58 |+ 5458| 2.393| 3.305| 7.7| 20.8
221 |1112.09| —1153.1| 2.215| 3.129| 8.2 221 |1110.95|+ 6254 | 2.348| 3.314| 43| 206
3 2 |11 363 |—1112.1| 2.195| 3.150| 5.8 3 2 |11 343 |+ 7 92| 2.333| 3.323| 0.8| 204
312 |1055.04 | —1015.6 | 2.204 | 3.171 5.0 312 |1055.74 | + 752.6 | 2.347| 3.331 2.8| 20.6
322 |1047.11| — 9 92| 2242 3.101 6.5 322 |1048.62 |+ 831.2| 2.392| 3.340| 6.2| 208
4 1 |104056|— 759.2| 2.308| 3.210| 9.1 4 1 |104271|+ 9 16| 2.463| 3.348| 93| 21.0
411 |1035.87|— 651.9| 2.399| 3.229| 11.6 411 |1038.48 |+ 921.4| 2558| 3.355| 11.9| 21.2
376748 1999 UC1» 45 12794 9°6/29. 286025 2001 SEis7 45 174°16 1° 0/ 5.3 18
2 1 |1146.26 | +2636.6| 1.175| 2.028 | 18.4 2 1 |112890 |+ 1426| 1.795| 2.620| 143| 21.1
211 |1136.11 | +27 54| 1.123| 2.034| 14.4 211 |112260 |+ 159.8| 1.717| 2.623| 10.6| 20.8
221 |1122.04|-+27189| 1.093| 2.040| 10.9 221 |1114.07 |+ 231.0| 1.664| 2.625| 6.3| 20.6
3 2 |11 566 |+27 43| 1.087| 2.046| 9.6 3 2 |11 410|-+ 312.4| 1.638| 2.627 19| 203
312 |104931|-+2614.8| 1.107 | 2.052| 11.7 312 |1053.78| + 358.1| 1.642| 2.628| 3.3| 20.4
322 |1035.15| +2452.0| 1.152| 2.057| 15.6 322 | 104425 |+ 441.8| 1.674| 2.629| 7.8| 207
4 1 |1024.69|+23 35| 1.219| 2.062| 19.5 4 1 |103650 |+ 518.1| 1.732| 2.628| 11.9| 20.9
411 |1018.49|+20586| 1.303| 2.067| 22.8 411 |1031.19| + 542.8| 1.813| 2.627| 154| 21.1
246278 2007 TTss 45 05712 375/ 8 156455 2002 BD14 45 7755 175/ 18
2 1 |112061]— 8223]| 2.303| 3.087| 12.9 2 1 [112253| 4 043.3| 1.505| 2.347 | 15.6| 20.0
211 |1116.17 | — 757.3| 2.226| 3.097| 10.1 211 |111827 |+ 0555 | 1.434| 2.348| 11.7| 19.7
221 |111019| — 713.6| 2.173| 3.108| 7.1 221 |1111.70| + 125.0| 1.386| 2.340| 7.1| 195
3 2 |11 326|— 6135 2.146| 3.118| 4.3 3 2 |11 3.62|+ 2 7.7| 1.363| 2.351 25| 19.2
312 |1056.14| — 5 15| 2.149| 3.128 3.7 312 |1055.20 | + 257.0| 1.367| 2.354| 3.6| 19.3
322 |1049.58| — 343.8| 2.180| 3.138| 6.0 322 |1047.62 |+ 3454 | 1.396| 2357 | 8.3| 19.6
4 1 |104427| — 2269| 2240 | 3.148| 9.0 4 1 |1041.93|+ 426.2| 1.450| 2.362| 12.7| 19.8
411 |104069| — 116.4| 2.323| 3.158| 11.8 411 |1038.77 |+ 4544| 1525| 2366 | 165| 20.1
434925 2006 TG1o2 45 50724 1476/18. 41782 2000 VMss 45 19753 5°0/29.7 18
2 1 |1120.09|—2759.6| 0942| 1.691| 29.4 2 1 |1126.81|+1732.3| 1.595| 2.460| 13.7| 18.4
211 |1117.66 | —2820.9| 0.886| 1.702| 26.1 211 |1121.24 |4 56| 1.537| 2.464| 10.0| 18.1
221 |1111.80| —27 41.4| 0.841| 1.715| 22.3 221 |1113.31|-+18582| 1.503| 2.468| 6.5| 17.9
3 2 |11 3.64|—2553.4| 0.811| 1.728| 18.3 3 2 |11 3.93|-+1932.1| 1.496| 2.472| 5.0| 17.9
312 |1055.03| —23 0.7| 0.799 | 1.741| 15.3 312 |1054.35| +1950.3| 1.515| 2.477| 7.3| 18.0
322 |1047.84|—1920.1| 0.807| 1.755| 14.8 322 |1045.80| +19489| 1.560| 2.482| 11.0| 182
4 1 |1043.58|—15185| 0.837| 1.770| 16.9 4 1 |1039.28|+1927.0| 1.627| 2.488| 145| 18.5
411 |1043.02| —1124.4| 0887 | 1.784| 20.4 411 |1035.38] A 6.6 1.715| 2.494| 175| 187
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EPHEMERIDES

3 4.5 3 4.5
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
282840 2006 US139 3 45 76749 075/ 4.918 57495 2001 SSon 3 45 24753 7°6/28.7 18
h m o ’ o m m o ’ o m
2 1 [112440|+ 1524 1.644| 2.482| 14.7] 207 2 1 |[1130.63|+23 9.6| 1.375| 2.243| 153]| 18.1
211 |1119.34|+ 2326| 1.583| 2.497| 10.8| 205 211 |1124.28|+2351.7| 1.327| 2250 | 11.6| 17.9
221 |1112.16 |+ 328.3| 1.547| 2.512 6.3| 20.2 221 |1115.13| +24258| 1.302| 2257 | 85| 17.7
3 2 |11 3.69|+ 433.8| 1.537| 2527 15| 19.9 3 2 |11 433|+24421| 1.302| 2266 | 7.7| 17.7
312 |1055.05|+ 541.5| 1.555| 2.542 34| 201 312 |1053.47 | +24338| 1.327| 2.275| 9.8| 17.8
322 |1047.31 |+ 643.7| 1.601| 2.556 8.0| 20.4 322 |1044.02|+2359.0| 1.376| 2.285| 13.2| 18.1
4 1 |1041.37 |+ 7342| 1.671| 2571 | 12.0| 20.7 4 1 |1037.08|+23 0.3| 1.447| 2296 | 16.6| 18.3
411 |1037.81 |+ 8 95| 1.764| 2.586| 154 | 20.9 411 |1033.24| +21422| 1536 2.307| 19.6| 18.5
264745 2002 CD2o7 3 45 251720 2°0/ 2.518 302496 2002 GKoo 3 4.5332%52 0°6/ 4.118
2 1 |1123.02|+ 851.3| 1.910| 2.762| 12.4| 205 2 1 |112425|+531.1| 1.276| 2.138| 16.6| 20.6
211 |111827 |+ 947.7| 1.835| 2.758 89| 20.2 211 |1120.02|-+ 555.1| 1.202| 2.128| 12.2| 20.3
221 |111157|+1053.0| 1.785| 2.755 50| 20.0 221 |1112.96 |+ 634.4| 1.149| 2.120| 7.0| 20.0
3 2 |11 359|+12 0.8| 1.763| 2.751 20| 1938 3 2 |11 396+ 722.7| 1.121| 2.111 14| 19.6
312 |1055.31 | +13 3.5| 1.770 | 2.747 46| 19.9 312 |1054.41 |+ 811.3| 1.118| 2.104| 4.7| 19.8
322 |1047.69 | +1355.0| 1.804| 2.744| 8.6| 202 322 |1045.78 | + 851.8| 1.140| 2.097 | 10.3| 20.0
4 1 |1041.60 | +1430.7| 1.864| 2.740| 12.2| 20.4 4 1 |1039.38|+ 917.5| 1.184| 2.091| 153| 20.3
411 |1037.66| +14489| 1.944| 2.736| 153| 20.6 411 |1036.04|+ 9250]| 1.246| 2.085| 19.6| 20.6
461735 2005 TGio1 3 45 165729 672/27.118 410748 2009 DPx 3 4.5238%7 1°3/ 3.6 16
2 1 [1129.24]| +2421.8| 2.180| 3.029| 11.2] 215 2 1 |112858|+ 7585 1.664| 2511 | 142] 21.7
211 |112254|+2524.1| 2.124| 3.033 86| 21.3 211 |1122.64| -+ 823.7| 1.583| 2502 | 10.3| 21.4
221 |1113.89 | +2620.4| 2.093| 3.038 6.7| 21.2 221 |111425| -+ 8584 | 1.525| 2.494| 59| 21.2
3 2 |11 4.06|+27 3.4| 2.001| 3.041 6.4| 21.2 3 2 |11 421 |-+ 936.8| 1.495| 2.485 15| 20.9
312 |1054.07 | +2727.3| 2.117| 3.044| 81| 21.3 312 |1053.70 | +1012.1| 1.493| 2476 | 45| 21.0
322 |1044.93|+2729.5| 2.170| 3.047| 10.6| 215 322 |1043.97|+1038.3| 1.519| 2.466| 92| 21.3
4 1 |1037.47|+2710.4| 2247 | 3.040| 13.1| 21.6 4 1 |1036.13|+1051.2| 1.570| 2.456| 13.5| 21.5
411 |1032.23|+2632.3| 2.344| 3.050| 15.3| 21.8 411 |1030.92| +1048.8| 1.641| 2.446| 17.1| 21.7
280789 2005 ST 04 3 45 223°78 271/ 2.718 502707 2015 DA 3 4.5232%8 2°5/ 2.0 17
2 1 112826+ 8324 1.708| 2555| 13.8| 21.2 2 1 |112419| +12 47| 2.153| 3.003| 11.2] 21.6
211 |1122.40|+ 9285 1.624| 2545| 10.0| 20.9 211 |1118.93|+12458| 2.078| 3.000| 8.1| 21.4
221 |1114.11|+10355| 1.565| 2534 | 5.7| 20.6 221 |1111.88| +1331.4| 2.029| 2.997 | 47| 21.2
3 2 |11 4.15| +1146.3| 1.534| 2.522 21| 204 3 2 |11 3.69|+14157| 2.008| 2.994| 25| 21.1
312 |1053.68 | +1252.3| 1.531| 2.509 51| 20.5 312 |1055.25 | +1453.2| 2.017| 2.990| 47| 21.2
322 |1043.91|+1345.7| 1.556 | 2.496 9.7| 20.8 322 |1047.43| +1519.3| 2.054| 2987 | 8.1| 21.4
4 1 |1035.98|+14216| 1.606| 2.482| 13.9| 21.0 4 1 |1041.04|+1531.2| 2.117| 2.983| 11.4| 21.6
411 |1030.64 | +1437.9| 1.677| 2.467| 17.4] 21.2 411 |1036.62| +1528.3| 2.201| 2979 | 142| 21.8
156621 2002 GV146 3 45 58’11 2%/ 2.118 406578 2008 ADgg 3 45109748 1°1/ 3.518
2 1 |1123.27|+1023.7| 1.813| 2.670| 12.7| 20.2 2 1 112680+ 626.7| 1.779| 2.622| 13.6]| 21.7
211 |1118.47|+11222| 1.749| 2.674| 9.1| 20.0 211 |112094 |+ 7165| 1.721| 2.640| 9.7| 215
221 |1111.67 | +1228.0| 1.709 | 2.679 52| 19.7 221 |1113.04|+ 816.6| 1.688| 2.657| 5.4 | 21.3
3 2 |11 3.62|+1333.8| 1.697| 2.683 26| 19.6 3 2 |11 3.93|-+ 920.3| 1.683| 2.673 1.3] 21.1
312 |1055.33 | +1432.2| 1.713| 2.688 51| 19.7 312 |1054.67 | +1020.3| 1.708| 2.680 | 4.1 | 21.3
322 |1047.83|+1517.0| 1.757| 2.693 9.0| 20.0 322 |1046.32| +1110.2| 1.760| 2.705| 8.3 | 21.6
4 1 |1041.96 | +15445| 1.825| 2.698 | 12.6| 20.2 4 1 |1039.75|+11458| 1.837| 2.720| 12.0| 21.8
411 |1038.31|-+1553.8| 1.914| 2.703| 15.6| 20.4 411 |1035.48| 412 50| 1.937| 2.735| 151 | 22.1
410760 2009 DPg 3 45 268727 075/ 4916 241609 1999 RZ237 3 4.5249°05 6°0/24.9 17
2 1 |1127.74|+ 339.8| 1.632| 2471| 148 212 2 1 |1128.18| +3021.9| 3.179| 4.009| 85| 215
211 [1122.19|+ 351.3| 1.540| 2.453| 11.0| 20.9 211 |1121.48|+31132| 3.099| 3.987| 7.0| 21.4
221 |1114.08 |+ 416.3| 1.470| 2.435 65| 20.6 221 |1113.23| +3157.2| 3.046| 3.964| 6.1| 21.3
3 2 |11 416 |+ 450.9| 1.427| 2.417 1.6| 202 3 2 |11 3.97|-+32284| 3.022| 3.941 6.2| 21.3
312 |1053.60 | + 529.2| 1.412| 2.399 3.8| 20.3 312 |1054.46 | +32429| 3.028| 3.917| 7.4| 21.3
322 |1043.67|+ 6 45| 1.425| 2.380 8.8| 20.6 322 |1045.43 | +32386| 3.060| 3.802| 9.1| 21.4
4 1 |103558 |+ 630.9| 1.462| 2.361| 13.5| 20.8 4 1 |1037.57|+32158| 3.118| 3.867| 10.9| 21.5
411 |1030.18 |+ 6445| 1.520| 2.342| 175| 21.0 411 |1031.41|+3136.1| 3.195| 3.841| 12.6| 21.6
283917 2004 FF143 3 45 83°25 073/ 4917 332876 2011 AQs 3 45 32°77 0°6/ 5.118
2 1 |1122.64|+ 317.8| 2.205| 3.036| 11.7| 207 2 1 |1123.80|+ 2382]| 1.455| 2.304| 15.7] 207
211 |1117.71 |+ 340.6| 2.130| 3.040 8.6| 20.5 211 |1119.17 |+ 259.0| 1.395| 2.313| 11.6| 205
221 |1111.13 |+ 413.9| 2.080| 3.044| 5.0| 203 221 |111220| -+ 3355| 1.358| 2.324| 6.8| 202
3 2 |11 351 |+ 454.0| 2.058| 3.048 1.2 201 3 2 |11 3.77 |+ 4225| 1.345| 2.335 1.7] 19.9
312 |1055.67 |+ 535.9| 2.066| 3.052 28| 20.2 312 |1055.11 |+ 512.4| 1.359| 2.346 3.7 20.1
322 |1048.43 |+ 614.8| 2.102| 3.056 65| 20.4 322 |1047.43 |+ 557.8| 1.400| 2350 | 8.6| 20.4
4 1 |104252 |+ 6465| 2.165| 3.060 99| 20.7 4 1 |1041.73|+ 632.8| 1.464| 2371 | 129| 20.7
411 |103845|+ 7 80| 2.252| 3.063| 12.8| 20.8 411 |1038.62 |+ 653.4| 1.540| 2.385| 16.6| 20.9
275136 2009 VY71 3 45 196755 273/ 6.7 17 427326 2014 WZ310 3 45 49730 073/ 4.8 18
2 1 |1123.87|— 2220 2.038| 2.850| 13.3| 215 2 1 |1125.11 |+ 3466| 1.639| 2.482| 145]| 21.1
211 |1118.79|— 2 93| 1.955| 2.849| 10.1| 21.3 211 |1119.95|+ 4 63| 1573 | 2.489| 10.6| 20.8
221 [1111.84|— 140.8| 1.805| 2.848 65| 21.1 221 |111259 |+ 439.0| 1.530| 2.496| 6.2| 20.6
3 2 |11 367|— 059.1| 1.863| 2.846 3.0| 208 3 2 |11 3.86|-+ 519.9| 1.514| 2.504 14| 203
312 |1055.18| — 0 9.0| 1.859| 2.845 32| 208 312 | 105487 |+ 6 25| 1.525| 2511 35| 205
322 |1047.29 |+ 043.7| 1.885| 2.843 6.8| 21.1 322 |1046.75| + 6 40.4| 1564 | 2519| 81| 207
4 1 |1040.84 |+ 133.1| 1.937| 2.841| 10.4| 21.3 4 1 |104046 |+ 7 85| 1.627| 2527 | 12.3| 21.0
411 |1036.43|+ 214.4| 2.012| 2.838| 13.6| 215 411 |1036.60 |+ 7236| 1.712| 2536 | 157| 21.2
386215 2007 WOs 3 45 84°88 8°7/14.817 9337 1991 FO; 3 45 90713 071/ 4.4 18
2 1 [112491| —2325.0| 2.448| 3.121| 14.9] 20.2 2 1 |1123.70| + 4386| 2.015| 2.853| 12.4| 17.9
211 |1119.39| —2419.3| 2.371| 3.135| 13.1| 20.1 211 |1118.60|+ 5 7.8| 1.945| 2.859| 9.0| 17.7
221 |1112.12| —2450.2| 2.315| 3.150| 11.3| 20.0 221 |1111.69 |+ 547.4| 1.899| 2.866| 5.2| 175
3 2 |11 3.72| —24555| 2281 | 3.164| 9.6| 19.9 3 2 |11 3.66|-+ 632.9| 1.882| 2.872 1.0| 17.2
312 |1055.03| —2435.6| 2272 | 3.177 8.8| 19.9 312 |1055.42 |+ 718.7| 1.893| 2.878 32| 17.4
322 |1046.90 | —2353.9| 2.290 | 3.191 9.0| 19.9 322 |1047.86 |+ 759.3| 1.933| 2885 | 7.2| 17.7
4 1 |1040.12| —2256.2| 2.333| 3.205| 10.2| 20.0 4 1 |1041.78 |+ 830.4| 2.000| 2.891| 10.8| 17.9
411 |1035.25|—21495| 2.399| 3.219| 11.9| 20.2 411 |1037.72| + 849.3| 2.088| 2.897| 13.8| 18.1
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EPHEMERIDES

3 4.5 3 4.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
73991 1998 FP 3 45214°73 172/ 3.4 17 223259 2OO3hFP95 3 45 278775 379/ 8.3 17

h m o ’ o m m o ’ o m
2 1 (112637 + 7 05| 1.994| 2.834| 12.5] 209 2 1 (112211 —7 69| 1.857| 2.657| 14.9]| 20.2
211 [1120.70| + 7 46.7| 1.910| 2.826 9.0| 20.7 211 |1117.79| — 6 53.5| 1.765| 2.647| 11.8| 20.0
221 |1113.01|+ 843.1| 1.850| 2.818 51| 20.4 221 [1111.43|— 618.2| 1.694| 2.636| 8.2| 19.7
3 2 |11 396 |+ 943.9| 1.820| 2.809 1.4 201 3 2 |11 3.67|—5225| 1.649| 2.625| 48| 195
312 |1054.52| +1042.4| 1.819| 2.800 40| 203 312 [1055.45| — 411.3| 1.632| 2.614| 4.3| 19.4
322 [1045.69| +1132.4| 1.846| 2.790 8.1| 20.5 322 |1047.79| — 251.9| 1.643| 2.603| 7.4| 19.6
4 1 |1038.40|-+12 9.3| 1.900| 2.779| 11.9| 20.7 4 1 |104164| — 1323| 1.679| 2592 | 11.2| 19.8
411 |1033.29|+1230.61 1.976| 2.767| 151| 20.9 411 |1037.68| — 020.3| 1.739| 2581 | 147| 20.0
42636 1998 FOg1 3 45 290711 1°7/ 5918 8316 Wolkenstein 3 45180723 3°2/8118 R
2 1 [1123.94| — 013.8| 1.527| 2.363| 15.8] 19.0 2 1 |112331|— 610.0| 2.582| 3.365| 11.6| 17.2
211 [111951|+ 0 7.7| 1.439| 2.349| 11.9| 1838 211 |1118.07| — 612.6| 2.493| 3.366| 9.1| 17.0
221 [111258|+ 048.9| 1.373| 2.335 74| 185 221 |111133|—6 0.9| 2.430| 3.366| 6.3| 16.9
3 2 |11 391 |+ 146.0| 1.333| 2.320 26| 18.1 3 2 |11 3.62| — 536.0| 2.394| 3.366 3.8| 16.7
312 |1054.63 |+ 2521 | 1.319| 2.306 37| 18.2 312 |1055.66 | — 5 1.1 | 2.387| 3.366 35| 16.7
322 |1046.04 |+ 358.6| 1.332| 2.292 87| 18.4 322 |1048.16 | — 420.0| 2.411| 3.366| 5.7| 16.8
4 1 |1039.29 |+ 457.3| 1.369| 2.279| 13.5| 18.7 4 1 |1041.81|— 337.4| 2.462| 3365| 85| 17.0
411 103522 |+ 541.8| 1.427| 2.265| 17.6| 18.9 411 |1037.08| — 257.9| 2538 3.364| 11.2] 17.1
405555 2005 LQ14 3 45 227553 075/ 4.0 16 428989 2009 AO2s 3 4531570 2°9/ 1.3 17
2 1 [1123.73|+ 4 15| 1.870| 2.709| 13.2] 21.9 2 1 |1120.93|+1130.9| 2.037| 2.894| 11.5]| 20.6
211 |1118.89 |+ 457.9| 1.786| 2.702 96| 21.6 211 |1116.71| +1241.4| 1.963| 2.889| 8.2| 20.3
221 [1112.01|+ 6 8.6| 1.728| 2.695 55| 21.4 221 |1110.69 | +1358.7| 1.915| 2.884| 4.8| 20.1
3 2 |11 3.76 |+ 727.8| 1.697| 2.687 1.1] 21.1 3 2 |11 350|+1515.6| 1.895| 2.878 29| 20.0
312 |1055.12 |+ 847.5| 1.695| 2.679 3.7 21.2 312 |1056.02 | +16249| 1.903| 2.873| 5.3 | 20.1
322 [1047.10| +10 0.2| 1.721| 2.670 8.1| 215 322 |1049.13| +1720.3| 1.940| 2.869| 8.8| 20.3
4 1 |1040.63|-+1059.6| 1.774| 2.662| 12.1| 21.7 4 1 |1043.65|+1758.0| 2.001| 2.864| 12.1| 20.5
411 1103637 | +1141.9| 1.848| 2.652| 155]| 21.9 411 |1040.14| +1816.7| 2.083| 2.859 | 14.9| 20.7
19603 Monier 3 45 132%40 2%/ 7.318 505013 2011 PUs 3 45219713 2°9/ 7.7 17
2 1 [112280] — 425.1| 2.066| 2.871| 13.4] 19.0 2 1 112284 — 5 23] 2.594| 3.383| 11.4| 21.8
211 [111796|— 4 00| 1.980| 2.877| 10.3| 18.8 211 |1117.76 | — 5 1.7| 2500| 3.377| 8.9| 21.6
221 |111134|— 317.2| 1.935| 2.884| 6.8| 18.6 221 |1111.18| — 4 47.3| 2.430| 3.371 6.1| 21.4
3 2 |11 361 |— 2195 1.908| 2.890 34| 18.4 3 2 |11 3.60| — 4205| 2.389| 3.364| 35| 21.3
312 |1055.63| — 1125 1.911| 2.895 3.3| 18.4 312 |1055.73| — 344.4| 2377 | 3.358 32| 21.2
322 (104827 — 0 2.4 1.942| 2.901 65| 18.7 322 |1048.28| — 3 3.0| 2.395| 3.350| 5.7| 21.4
4 1 |104233 |+ 1 4.0| 2.000| 2.906| 10.0| 18.9 4 1 |1041.95| — 2209 | 2.440| 3.343| 86| 215
411 1103835|+ 2 1.4] 2.082| 2.911| 13.1] 19.1 411 |1037.23| — 1424| 2511| 3335| 11.3| 21.7
489593 2007 TJ14s 3 4.5 235%7 472/29.9 17 204237 2004 DR33 3 45357795 1°6/ 3.0 18
2 1 [112987]|+1538.1| 1.883| 2.734| 12.6| 222 2 1 [112221]+ 838.7] 1.912| 2.764| 12.3| 20.0
211 |1123.45|+1632.0| 1.799 | 2.720 92| 22.0 211 |1117.67 |+ 9165| 1.839| 2.763| 8.9 | 19.7
221 |1114.69| +1728.8| 1.740| 2.705 58| 217 221 [1111.25|+10 22| 1.792| 2.762| 5.0| 195
3 2 |11 4.33|+1820.8| 1.710| 2.689 42| 216 3 2 |11 3.62|+1050.3| 1.772| 2.761 1.7] 193
312 |1053.48|+19 0.4| 1.709 | 2.672 6.6| 21.7 312 |1055.72| +1134.5| 1.780| 2.761 42| 19.4
322 [1043.33| +1922.4| 1.735| 2.654| 10.3| 21.9 322 |104850 | +12 9.3 | 1.816| 2.761 81| 19.7
4 1 |103494|-+19243| 1.787| 2.636| 13.9| 22.1 4 1 |1042.80|+12309| 1.877| 2.761| 11.7| 19.9
411 11029.05|+19 6.6| 1.858| 2.617| 17.1| 22.2 411 1103920 +12375| 1.960| 2.762| 14.8| 20.1
312078 2007 TBus 3 45 226%8 2°4/ 2.4 17 148734 2001 TLioo 3 45104%95 1°5/ 5.6 18
2 1 |1127.47]+10 75| 1.827| 2.675| 13.0| 21.4 2 1 [112924] + 218.2] 1.806| 2.633| 14.1| 189
211 [1121.69| +1058.2| 1.744| 2.666 94| 212 211 [112284|+ 2 32| 1.731| 2.636| 10.5| 18.7
221 |1113.66 | +1157.2| 1.687 | 2.655 54| 20.9 221 [111424|+ 159.7| 1.680| 2.640| 6.4| 18.4
3 2 |11 4.11|+12575| 1.657| 2.645 24| 207 3 2 |11 424|+ 2 51| 1.656| 2.644| 22| 182
312 |1054.12 | +1351.7 | 1.657 | 2.633 51| 20.8 312 |1053.93 |+ 2156 | 1.661| 2.648 3.3| 18.2
322 |1044.82| +1433.2| 1.684| 2.621 93| 21.0 322 |1044.42 |+ 226.7| 1.695| 2.651 76| 185
4 1 |1037.22|-+1458.0| 1.737| 2.608| 13.2| 21.2 4 1 |1036.70 |+ 234.3| 1.755| 2.655| 11.5| 18.7
411 |1032.04|+15 46| 1.810| 2.595| 165| 21.4 411 |1031.39|+ 2349| 1.837| 2.658| 149| 19.0
384917 2012 TZes 3 45 227°02 1°4/ 5.9 17 11992 1995 XH 3 45151%1 1°9/ 2.6 18
2 1 |112443|+ 045.0| 2.360| 3.176 | 11.6| 20.7 2 1 |112455|+10 0.7] 2.192| 3.037| 11.3| 18.4
211 [1119.00 |+ 047.6| 2.272| 3.171 8.7| 205 211 |[1119.13| +1044.9| 2.122| 3.042| 8.1| 182
221 |1111.91 |4+ 1 1.1| 2.209| 3.166 54| 20.3 221 |1111.98 | +1135.0| 2.079| 3.047| 4.6| 18.0
3 2 |11 3.74|+ 123.1| 2.174| 3.161 2.0| 20.0 3 2 |11 3.76 | +1225.4| 2.064| 3.051 19| 17.8
312 |1055.27 |+ 150.1| 2.169 | 3.155 27| 201 312 |1055.34 | +1310.6| 2.079| 3.056| 4.2| 18.0
322 (104731 |+ 217.9| 2.194| 3.149 6.2| 20.3 322 |1047.57 | +13456| 2.123| 3.059| 7.6| 18.2
4 1 |104060 |+ 242.6| 2.246| 3.143 95| 205 4 1 |1041.21|+14 76| 2.193| 3.063| 10.9| 18.4
411 1103569 |+ 3 06| 2.322| 3.137| 12.4| 207 411 |1036.77| +14153| 2.285| 3.066 | 13.6| 18.6
30261 2000 HB3s 3 45 12°26 075/ 5.118 300192 2006 WWeg; 3 4520384 377/28.217
2 1 |[111955| — 055.7| 1.472| 2.315| 15.9| 17.9 2 1 |112236| +1856.1| 2.994| 3.843| 8.4 21.7
211 [1116.19|+ 026.4| 1.401| 2.316| 11.8| 17.7 211 |1117.25| +19556| 2.921| 3.838| 6.2| 215
221 [111058|+ 2129 1.353| 2.318 69| 17.4 221 |1110.81|-+20546| 2.876| 3.833| 43| 21.4
3 2 |11 3.48|+ 416.0| 1.331| 2.320 1.7] 171 3 2 |11 3.52|-+2147.9| 2.860| 3.827 3.8| 21.4
312 |1056.04 |+ 623.9| 1.336| 2.323 3.7 17.2 312 |1056.04 | +2231.2| 2.875| 3.821 53| 21.4
322 [1049.40 | + 824.4| 1.369| 2.326 88| 17.5 322 |1048.99 | +23 1.1| 2919 | 3.814| 75| 21.6
4 1 |104459|-+10 7.2| 1.426| 2.330| 13.4| 17.8 4 1 |1042.98|+2316.2| 2.980| 3.807| 9.8| 21.7
411 104224 | +1126.1| 1.504| 2.334| 17.2| 18.0 411 |1038.43|+2316.4| 3.080| 3.799 | 11.7| 21.9
209890 2005 LL7 3 45 261738 2°0/ 2.2 17 88364 2001 PK 3 4.6 164°96 2° 2/ 6.6 18
2 1 [1121.99]| +1015.4| 2.408| 3.255| 10.3| 20.6 2 1 [1128.02] — 233.3] 1.904| 2.712| 14.2| 20.7
211 |[1117.29|+11 8.1| 2.318| 3.239 74| 20.4 211 [1121.89| — 212.0| 1.826| 2.719| 10.8| 205
221 |111096 | +12 7.3| 2.255| 3.223 42| 20.2 221 |1113.68| — 133.3| 1.772| 2.725| 6.9| 20.2
3 2 |11 355|413 7.9| 2.221| 3.207 2.0| 20.0 3 2 |11 4.13|— 040.3| 1.746| 2.730 3.1| 20.0
312 [1055.80| +14 3.9| 2.216| 3.191 42| 20.1 312 |1054.28 |+ 021.0| 1.748| 2.734| 3.3| 20.0
322 |1048.51|+14505| 2.241| 3.174| 75| 203 322 |1045.16 |+ 1241| 1.780| 2.737| 7.2| 203
4 1 |104239|-+1523.9| 2.292| 3.157| 10.6| 20.5 4 1 |1037.70 |+ 222.1| 1.839| 2.739| 11.1| 20.5
411 |1038.02|+1542.3| 2.365| 3.140| 13.4| 20.6 411 103251 |+ 310.01 1.921| 2.741| 14.4| 207
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EPHEMERIDES

3 4.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘
204413 2OO4hVH42 3 4.6234°89 175/ 3.318 51870 2001hPC6 3 46 78712 1°0/ 3.6
m o ’ o m m o ’ o
2 1 112753 |+ 726.8| 1.833| 2.676| 13.2| 21.3 2 1 [112564|+ 828.8] 2.163| 3.004]| 11.6
211 [1121.80|+ 813.4| 1.744| 2.662 96| 21.1 211 |1119.87 |+ 8459 | 2.099| 3.016| 8.3
221 [1113.78|+ 911.0| 1.679| 2.648 55| 20.8 221 |111239|+ 9 9.0| 2.060| 3.027| 4.7
3 2 |11 4.19|+10135| 1.643| 2.632 1.6| 205 3 2 |11 3.89|-+ 933.7| 2.050| 3.039 1.2
312 |1054.08| +1113.3| 1.636| 2.617 44| 20.6 312 |1055.25 |+ 9555| 2.069| 3.051 3.5
322 |104458|+12 3.6| 1.657| 2.600 89| 20.9 322 |1047.33|+1010.6| 2.117| 3.063| 7.1
4 1 |1036.76 | +1239.2| 1.704| 2.583| 13.0| 21.1 4 1 |1040.87|-+1016.4| 2.192| 3.074| 10.4
411 |1031.34| +1257.6| 1.771| 2.565| 16.5| 21.3 411 |1036.37| +1011.4| 2.280| 3.086| 13.1
148769 2001 TEaz9 3 46 57°56 276/ 1.918 348904 2006 SP37s 3 4.6 99°42 578/26.7
2 1 |112221 |+ 744.0| 1534| 2.394| 14.4| 19.1 2 1 |1124.46| +2414.2] 2.370| 3.224| 10.2
211 [111790 |+ 922.7| 1.484| 2.412| 10.2| 189 211 |1119.02| +2517.9| 2.317| 3.230| 7.9
221 |1111.44|+41113.0| 1.459 | 2.430 57| 18.7 221 [1111.91|+2616.3| 2.291| 3.236| 6.1
3 2 |11 3.67|+13 45| 1.461| 2.448 26| 185 3 2 |11 3.79|+27 28| 2.293| 3.242| 6.0
312 |1055.75| +14 46.0 | 1.491| 2.466 56| 18.8 312 |1055.54 | +2732.2| 2.322| 3.247| 7.6
322 |1048.78 | +16 9.0 | 1.547 | 2.485 99| 19.1 322 |1048.00 | +2741.9| 2.378| 3.253| 9.8
4 1 |1043.67|-+17 83| 1.628| 2.503| 13.7| 19.3 4 1 |1041.88 | +2731.8| 2.458| 3.259| 12.1
411 |104096 | +1742.8| 1.728| 2.522| 16.8| 19.6 411 |1037.67|+27 3.6| 2.558| 3.265| 14.1
8117 Yuanlongping 3 4.6 210%7 2°8/ 1.418 84316 2002 TP43 3 46 57708 073/ 4.2
2 1 |112477|+1434.1| 2508| 3.355| 10.0| 18.3 2 1 [1123.13]| + 511.0] 1.980| 2.821| 12.5
211 |1119.17|41511.2| 2.431| 3.351 72| 18.1 211 |111821 |+ 5415| 1.917| 2.833| 9.0
221 |1111.97| +1550.0| 2.381| 3.347 43| 17.9 221 [111150| + 622.1| 1.878| 2.845| 5.1
3 2 |11 3.78| +1625.7| 2.361| 3.342 28| 17.8 3 2 |11 371 |+ 7 7.7| 1.867| 2.857 1.0
312 |1055.37 | +16 53.5| 2.370 | 3.337 47| 17.9 312 |1055.77 |+ 752.8| 1.885| 2.870 3.3
322 |1047.51 | +17 10.0 | 2.409 | 3.332 76| 18.1 322 |104855|+ 831.9| 1.932| 2.883| 7.2
4 1 |1040.90 | +17 13.3| 2.473| 3.326| 10.4| 18.2 4 1 |104283|+ 9 09| 2.004| 2.896 | 10.7
411 |1036.05|+17 3.0| 2561| 3.321| 12.9| 18.4 411 |1039.11 |+ 917.5| 2.098| 2.909 | 13.7
473056 2015 HRgs 3 4.6 283°06 478/28.217 14557 1997 VGg 3 4.6 167768 3°7/29.5
2 1 [1123.72] 420 25| 2.325| 3.181| 10.3| 21.0 2 1 |1124.12] +16 85| 2.320| 3.173| 10.4
211 |1118.59|+2057.3| 2.252| 3.171 77| 20.8 211 |1118.79| +17 23| 2.253| 3.174| 7.6
221 |1111.72|+21505| 2.205| 3.162 54| 207 221 |1111.80| +1757.2| 2.213| 3.176| 4.8
3 2 |11 3.75|+2235.9| 2.187| 3.153 49| 20.6 3 2 |11 3.78| +1847.1| 2.201| 3.177 3.7
312 |1055.52 | +23 7.8| 2.198| 3.144| 6.6| 207 312 |1055.56 | +1926.5| 2.219| 3.179| 5.6
322 |1047.88| +2322.7| 2.235| 3.135 9.3| 20.8 322 |1047.97|+1951.5| 2.265| 3.180| 8.4
4 1 |1041.60|+2319.2| 2.297| 3.125| 12.0| 21.0 4 1 |1041.73|+20 0.3 | 2.337| 3.181| 11.3
411 |1037.23|+2258.2| 2.380| 3.116 | 14.3| 21.2 411 |1037.35| +1952.8| 2.429| 3.181| 13.7
341130 2007 MFs 3 4.6 297717 072/ 4.8 17 144818 2004 JDs 3 4.6 236798 376/29.5
2 1 [1121.05]|+ 1449 1.806| 2.645| 13.6| 21.2 2 1 [1123.84] +1651.3] 2.431| 3.283]| 10.0
211 |1117.16|+ 238.1| 1.707| 2.621| 10.1| 20.9 211 |111856| +1736.1| 2.359| 3.279| 7.3
221 |1111.17|+ 3495 1.632| 2.598 59| 20.6 221 |1111.66| +1821.2| 2.313| 3.276| 4.7
3 2 |11 3.68|+ 514.0| 1.584| 2574 1.3| 202 3 2 |11 3.75|-+19 13| 2.296| 3.272 3.7
312 |1055.63 |+ 643.9| 1.565| 2.551 35| 20.3 312 |1055.63 | +1931.2| 2.309| 3.268| 5.4
322 |1048.06 |+ 810.5| 1.573| 2.527 82| 20.6 322 |1048.09 | +1947.5| 2.349| 3.264| 8.2
4 1 |1041.98 |+ 925.8| 1.606| 2.504| 12.6| 20.8 4 1 |1041.83|+1948.6| 2.416| 3.259| 11.0
411 |1038.14| +1024.2| 1.662| 2.481| 16.3| 21.0 411 |1037.37| +1934.6| 2.504| 3.255| 13.3
52399 1993 RM 15 3 4.6 126%41 1°1/ 3.6 18 16699 1995 DC 3 4.6332%3 2°4/ 3.1
2 1 |1128.08|+ 750.0| 2.067| 2.904| 122| 195 2 1 [1123.98] +1010.9| 1.274| 2.146| 16.0
211 |1121.68|+ 818.8| 2.003| 2.919 8.8| 19.3 211 |[1119.99 | +1029.2| 1.193| 2.125| 11.7
221 |1113.43|+ 854.7| 1.966| 2.933 49| 19.1 221 |1113.10| +1056.5| 1.133| 2.105| 6.7
3 2 |11 409 |+ 9328 1.957| 2.947 1.3| 189 3 2 |11 4.13|-+1126.0| 1.097| 2.086 2.4
312 |1054.61|+10 7.5| 1.979| 2.960 37| 19.1 312 |1054.46 | +1149.2| 1.086| 2.069| 5.8
322 |1045.92 | +1034.5| 2.029 | 2.973 75| 19.3 322 |1045.63 | +1159.3| 1.100| 2.052| 11.2
4 1 |1038.83|-+1050.6| 2.106| 2.985| 10.9| 19.6 4 1 |1039.03|+1151.8| 1.135| 2.037 | 16.2
411 |1033.83|-+1054.4| 2.206| 2.997| 13.7| 1938 411 |1035.57 | +11253| 1.188| 2.024| 20.5
453864 2011 UPgg 3 4.6 114%2 2°9/ 6.918 298749 2004 GA7o 3 4.63207°87 172/ 5.9
2 1 |112746| — 3 7.0| 1.634| 2.450| 15.9| 21.8 2 1 [1119.19] — 111.7] 2.059| 2.883]| 12.7
211 [1121.70| — 3 1.3| 1566 | 2.461| 12.1| 21.6 211 |111547|— 022.3| 1.971| 2.875| 95
221 [1113.65|— 236.3| 1.520| 2.472 79| 213 221 |1110.03|+ 044.3| 1.907| 2.867| 5.9
3 2 |11 4.16| — 154.8| 1.500| 2.483 3.8 21.1 3 2 |11 3.44|+ 2 38| 1.871| 2.859 2.0
312 [1054.40| — 1 2.7| 1.508| 2.493 39| 21.1 312 |1056.52 |+ 329.8| 1.865| 2.852 2.8
322 |104553|— 0 7.2| 1.544| 2.503 78| 21.4 322 |1050.13 |+ 4549 | 1.886| 2.844| 6.8
4 1 |103855|+ 0445| 1.605| 2513 | 11.9| 21.6 4 1 |1045.03|+ 612.1| 1.935| 2.837| 10.5
411 103411 |+ 126.6| 1.688| 2.522| 155| 21.9 411 1104182+ 716.11 2.006| 2.831| 13.7
297061 2010 JXi 3 4.6 282712 278/ 7.517 200559 2001 MQ: 3 46218788 277/ 6.9
2 1 [1121.27] — 437.1| 2250 3.052| 12.5] 20.9 2 1 112673 — 4 6.2] 1.841| 2.647| 14.7
211 [1116.90| — 423.4| 2.150| 3.036 98| 207 211 |1121.22| — 340.8| 1.748| 2.638| 11.4
221 |1110.83|— 353.2| 2.075| 3.021 6.6| 20.5 221 |1113.48| — 2549 | 1.678| 2.628| 7.5
3 2 |11 359|— 3 83| 2.026| 3.006 35| 20.3 3 2 |11 419|— 151.2| 1.634| 2.617 3.6
312 |1055.96 | — 212.8| 2.007 | 2.990 33| 20.2 312 |1054.38| — 0355| 1.620| 2.605 3.6
322 [1048.77| — 112.2| 2.016 | 2.975 6.3| 20.4 322 |1045.16 | + 044.3| 1.634| 2592| 7.6
4 1 |1042.79| — 012.4| 2.052| 2.960 9.8| 20.6 4 1 |103756|+ 2 01| 1.675| 2578 | 11.8
411 |1038.63 |+ 041.2| 2.113| 2.944| 129| 20.7 411 |103231|+ 3 53| 1.738| 2564 | 15.5
396904 2004 YR21 3 4.6 163747 3°0/ 1.6 18 57418 2001 SE, 3 46194775 178/ 6.2
2 1 [1126.19] +11 43| 1.845| 2.697| 12.7] 21.6 2 1 [112761] — 116.2] 1.914| 2.728]| 14.0
211 |[1120.63|+1218.2| 1.779| 2.702 91| 214 211 [1121.70| — 052.7| 1.828| 2.726| 10.6
221 |[1112.99|+1339.2| 1.738| 2.707 53| 21.2 221 |1113.66| — 0126 | 1.767| 2.722| 6.6
3 2 |11 4.02|+1459.4| 1.726 | 2.710 3.0 21.1 3 2 |11 421|+ 040.8| 1.733| 2.719 2.6
312 |1054.79 | +16 10.5| 1.743| 2.714| 5.6| 21.2 312 105436 | + 141.8| 1.728| 2.714| 3.2
322 |1046.34 | +17 5.7 | 1.787 | 2.716 94| 215 322 |1045.16 | + 2436 | 1.752| 2.708| 7.4
4 1 |1039.58|+1741.6| 1.857| 2.718| 12.9| 21.7 4 1 |103757 |+ 339.6| 1.803| 2.702| 11.4
411 |1035.13|+1757.2| 1.947| 2.720| 159| 21.9 411 |103225|+ 4248| 1.877| 2.695| 14.8
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EPHEMERIDES

3 4.6 3 4.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
353224 2010 AP3o 3 4.6346°48 5°0/ 7.318 215663 2003hUX21o 3 4.6 337749 378/ 7.7 18
h m o ’ o m m o ’ o m
2 1 [1121.76| — 249.0| 0.977| 1.835| 20.8| 20.0 2 1 |112413|— 5138]| 1.549| 2.366| 16.6| 20.2
211 |1118.88| — 3289 0.907| 1.824| 16.3| 19.7 211 |111955|— 5 95| 1.471| 2364 | 12.9| 20.0
221 |1112.69| — 343.7| 0.854| 1.813| 11.1| 19.3 221 [111259| — 442.4| 1.414| 2.363| 8.8| 19.7
3 2 |11 408|— 333.1| 0.822| 1.805 6.1| 19.0 3 2 |11 4.03|— 3545| 1.382| 2.361 48| 195
312 |1054.69| — 3 1.8| 0.812| 1.798 59| 19.0 312 |1055.02| — 251.7| 1.376| 2360 | 4.4| 19.4
322 |1046.33| — 218.9| 0.823| 1.793| 10.9| 19.2 322 |1046.79| — 142.0| 1.397| 2359 | 82| 19.7
4 1 |1040.64|— 1351| 0.854| 1.780| 16.5| 19.5 4 1 |1040.43| — 034.1| 1.443| 2358| 125| 19.9
411 |103859|— 1 0.4 0.903| 1.787| 21.4| 1938 411 1103664 |+ 024.1] 1510| 2.357| 16.3| 20.1
207585 Lubar 3 4.6 281%43 0°7/ 5.117 288624 2004 OY9 3 4.6315%5 279/ 2,517
2 1 |1126.89|+ 248.2| 1.629| 2.466| 14.9| 20.4 2 1 112526 +1117.9| 1.474| 2.338| 14.6]| 19.9
211 |1121.70| + 3 0.4 | 1531 | 2.443| 11.1| 20.2 211 |1120.68| +1150.4| 1.387| 2.315| 10.7| 19.6
221 |1113.95|+4 327.4| 1.456| 2.420 6.7| 19.8 221 |1113.41|-+1230.9| 1.322| 2.293| 6.2 19.3
3 2 |11 432|+ 4 56| 1.406| 2.396 1.8| 195 3 2 |11 424 | +1312.2| 1.284| 2.271 29| 19.0
312 |1053.96 | + 449.1| 1.385| 2.372 37| 195 312 |1054.39 | +1346.0| 1.272| 2.250| 5.9| 19.1
322 |1044.14| + 530.7| 1.391| 2.347 89| 19.8 322 [1045.26 | +14 54| 1.285| 2.229| 10.8| 19.4
4 1 |1036.11 |+ 6 42| 1.421| 2.323| 13.6| 20.0 4 1 |1038.11|-+14 6.3| 1.320| 2.209| 154 | 19.6
411 |1030.74| + 624.8| 1.473| 2.298| 17.8| 20.2 411 |1033.82| +1347.4| 1.375| 2.189| 19.4| 198
465400 2008 GM10s 3 4.6 161°%04 5°1/28.518 27799 1993 FQ23 3 4.6126%02 3°0/ 7.118
2 1 [1129.08] +2031.9| 2.180| 3.029| 11.2] 20.9 2 1 |1125:82| — 4234]| 1558]| 2.375| 165]| 19.0
211 |1122.46|42129.0| 2.119| 3.035 83| 207 211 |1120.66| — 356.8| 1.488| 2.384| 126 | 18.8
221 |1113.93|+2223.1| 2.086| 3.040 59| 20.6 221 |1113.16 | — 3 7.3| 1.440| 2.392| 82| 186
3 2 |11 424|423 75| 2.081| 3.045 52| 205 3 2 |11 414|— 1585| 1.417| 2.400| 4.0| 183
312 |1054.39 | +2336.1| 2.105| 3.050 70| 207 312 |1054.80| — 037.9| 1.422| 2.407 39| 183
322 |1045.33 | +2345.9| 2.157| 3.053 9.7| 20.8 322 [1046.34| + 045.3| 1.454| 2.414| 8.1| 186
4 1 |1037.90 | +2336.4| 2.234| 3.056| 12.5| 21.0 4 1 |1039.80 |4 2 21| 1.511| 2.421| 12.4| 18.9
411 |1032.64|+23 9.3| 2.331| 3.059| 14.8| 21.2 411 1103584+ 3 57| 1.590| 2.428| 16.1| 19.1
115390 2003 SR>79 3 46 77°83 6°3/27.818 332542 2008 QTs 3 4.6194°%02 0°3/ 4.2 17
2 1 |1129.17| +2351.3| 1.965| 2.819| 12.0| 19.2 2 1 [112337] + 429.4] 2.459| 3.288| 10.8| 21.9
211 |1122.56 | 42443.8| 1.922| 2.835 92| 19.1 211 |111821 |+ 512.8| 2.375| 3.286| 7.8| 21.7
221 |1113.96| +2529.5| 1.904| 2.852 69| 19.0 221 |111150|+ 6 6.0| 2.318| 3.283| 45| 215
3 2 |11 424|426 09| 1.913| 2.868 6.5| 19.0 3 2 |11 3.78|+7 47| 2289| 3.280| 0.9| 21.2
312 |105450 | +2612.8| 1.950| 2.884| 8.2| 19.1 312 |1055.80 |+ 8 3.6| 2.292| 3.276 29| 21.4
322 |1045.78 | +26 3.1| 2.013| 2.900| 10.8| 19.3 322 |1048.32 |+ 857.7| 2.324| 3.272| 6.4| 21.6
4 1 |1038091|-+2532.9| 2.100| 2.917| 13.4| 19.5 4 1 |1042.02|+ 9427| 2.384| 3267| 9.6| 21.8
411 |103437|+2445.1] 2.206| 2.932| 15.6| 19.7 411 |1037.43| +1015.8| 2.467| 3.261| 12.4| 22.0
283937 2004 PY3s 3 4.6 164717 075/ 5.118 145361 2005 MF29 3 4.6 18094 0°0/ 4.6 18
2 1 |112650|+ 1 0.4| 2.018| 2.839| 13.1| 21.1 2 1 |112043|+ 257.9| 2568| 3.395| 10.4| 20.6
211 |1120.70 |4+ 149.9| 1.942| 2.846 96| 20.8 211 |1116.03 |+ 3443| 2.487| 3.396| 7.6| 20.4
221 |1112.99 |4 2543 | 1.891| 2.852 57| 20.6 221 |111022 |+ 441.1| 2.432| 3.3906| 4.4| 202
3 2 |11 407|+ 4 85| 1.869| 2.858 15| 203 3 2 |11 351 |-+ 5443| 2.406| 3.396| 0.9| 19.9
312 |1054.88 |+ 525.7| 1.876| 2.862 3.0| 205 312 |1056.590 | + 6 48.8| 2.410| 3.396 26| 20.0
322 |1046.37 |+ 638.7| 1.914| 2.866 72| 207 322 |1050.14 |+ 749.6| 2.445| 3.395| 5.9| 203
4 1 |1039.39 |-+ 741.7| 1.978| 2.869| 10.9| 21.0 4 1 | 104477 |+ 8422 | 2506| 3.395| 9.0| 20.5
411 103452+ 830.6| 2.066| 2.871| 14.1| 21.2 411 |1040.95|+ 9235]| 2592| 3394 | 11.6| 20.6
292716 2006 UU133 3 4.6 188°%07 371/ 8517 454742 2014 UW12 3 4.6317°04 9°1/12.718
2 1 [112035]| — 715.0| 2.593| 3.376| 11.6| 21.2 2 1 |112285|—18 13| 1.625| 2.374| 18.7] 20.0
211 [111598| — 654.4| 2504 | 3.376 91| 21.0 211 |1118.71| —1833.9| 1.539| 2369 | 16.1| 19.8
221 [1110.18| — 617.6| 2.439| 3.375 6.3| 20.9 221 |[1112.18| —1835.7| 1.472| 2.364| 13.1| 19.6
3 2 |11 3.49|— 526.6| 2.401| 3.374 3.8| 207 3 2 |11 3.97|—18 3.9| 1.426| 2359 | 10.4| 19.4
312 |1056.55| — 4252 | 2.393| 3.373 33| 207 312 |1055.22| —17 0.1 | 1.404| 2.355| 9.1 | 19.3
322 |1050.06 | — 318.3| 2.415| 3.372 55| 20.8 322 |1047.14| —1530.9| 1.407| 2.350| 10.1| 19.3
4 1 |1044.64 | — 211.4| 2.465| 3.371 8.4| 21.0 4 1 |1040.87 | —1346.7| 1.434| 2346 | 12.8| 19.5
411 1040781 — 1 9.6| 2.540| 3.370| 11.0] 21.1 411 |1037.19| —1159.5| 1.484| 2342| 159| 19.7
473001 2015 HZ34 3 4.6 254207 272/ 1.917 212957 2009 BYs7 3 4.6328%1 2°8/ 6.118
2 1 |1121.78| +1128.2| 2.531| 3.378 99| 21.1 2 1 112431+ 059.9] 1.159| 2.014]| 18.4]| 19.6
211 |1117.08|41217.6| 2.446 | 3.367 71| 20.9 211 |112057 |-+ 030.4| 1.073| 1.992| 14.1| 19.3
221 |1110.85|+1312.0| 2.388| 3.356 41| 207 221 |1113.65|-+ 018.3| 1.006| 1.970| 9.0| 18.9
3 2 |11 3.63|+14 6.4| 2.360| 3.345 22| 205 3 2 |11 434|+ 022.2| 0.963| 1.950 3.8| 18.5
312 |1056.14 | +1455.4| 2.361| 3.333 42| 207 312 |1054.08| + 037.7| 0.943| 1.930| 4.7| 185
322 |1049.10 | +1534.6 | 2.391 | 3.321 73| 20.8 322 | 104458 |+ 057.8| 0.946| 1.912| 10.4| 18.8
4 1 |1043.19|-+16 1.0| 2.447| 3.309| 10.2| 21.0 4 1 |1037.44 |+ 1149| 0.971| 1.895| 16.1| 19.0
411 |103894|+1613.3| 2.526| 3.297| 12.7| 21.2 411 |1033.73| 4+ 122.4| 1.014| 1.880| 21.0| 19.2
100759 1998 FGo 3 4.6 323737 6°2/27.518 112291 2002 LO33 3 4.6285%68 476/ 7.8 18
2 1 [1126.01] +2337.7| 2.066| 2.923| 11.4] 19.3 2 1 |1126.11|— 527.4| 1.584| 2.395| 165]| 19.9
211 |1120.45|-42428.1| 1.999| 2914| 8.8| 19.1 211 [1121.20| — 547.4| 1.488| 2.376| 13.1| 19.6
221 |1112.88|+2513.5| 1.957| 2.906 6.7 | 19.0 221 |1113.71| — 546.9| 1.412| 2357| 92| 193
3 2 |11 4.06 | +2546.4| 1.942| 2.898 6.3| 18.9 3 2 |11 432|— 5256 1.362| 2.338| 55| 19.1
312 |1054.98|+26 1.2| 1.955| 2.801 8.1| 19.0 312 |1054.19| — 446.9| 1.338| 2.319| 5.1 | 19.0
322 |1046.67 | +2554.9| 1.994| 2.883| 10.8| 19.2 322 |1044.62| — 357.2| 1.340| 2.300| 8.7| 19.1
4 1 |1039.99 | +2527.4| 2.056| 2.876| 13.5| 19.3 4 1 |1036.85| — 3 44| 1.367| 2280 | 13.2| 19.3
411 |103552|+2440.9| 2.138| 2.870| 15.9| 19.5 411 1103180 — 216.6| 1.415| 2261 | 17.2| 19.5
415316 2013 HC13 3 46 211733 3%/ 1.117 268485 2005 XM 3 4.6 45720 5°2/28.518
2 1 |1125.98|+12435| 1.829| 2.685| 12.7| 21.4 2 1 |1123.38|+1631.6| 1.652| 2.521| 13.1| 20.1
211 |1120.62|4+1356.4| 1.756| 2.680 91| 21.2 211 |1118.77| +1758.0| 1.601| 2530| 95| 19.9
221 |1113.08|+1515.7| 1.708 | 2.675 55| 20.9 221 |1112.00|+1926.0| 1.575| 2539 | 6.3| 19.7
3 2 |11 4.12|+1633.1| 1.687| 2.669 3.6| 208 3 2 |11 3.90|+2045.8| 1.575| 2549 | 5.3 | 19.7
312 |1054.78 | +17 40.1 | 1.696 | 2.663 6.1| 21.0 312 |1055.60 | +21485| 1.603| 2559 | 7.7| 19.8
322 |1046.16 | +18 30.3 | 1.732| 2.657 99| 21.2 322 [1048.23| +2228.6| 1.656| 2.569 | 11.1| 20.0
4 1 |1039.24|-+1859.9| 1.792| 2.649| 13.5| 21.4 4 1 |1042.69| 422441 1.732| 2580 | 14.4| 20.3
411 |1034.67|+19 8.4| 1.872| 2.642| 16.6| 21.6 411 |103954 | +2236.4] 1.827| 2590| 17.2| 20.5
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EPHEMERIDES

3 4.6
3 4.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ b2 ‘ A
384938 2012 TVip2 3 X N = g ‘ : ‘ -
TV, ] 4.6 200°03 2°3/ 2.2 17 173113 5038 T. °
% 1 112556 | 4124006 | 2332| 3.178| 10.6| 210 e us's] tows| 2n el e
- - - - - o m
2 %% ﬂ %gzig jg 38'8 %%gg g%% 1_7 20.8 % 1% H %Z'gg — % 2% %'ggg %%8 %3'3 208
221 |111245] 113399 2208 | 3. 5| 206 221 |111353|— 2226/ 1. ) 1| 303
_ _ _ _ ) ) 777 | 2728 | 71
32 |11 ,400| 14 93 2.189 3.174| 23| 205 372 |11 427|— 1430 1.754 i 95
312 105532 | 114321 ) 2.199 3.172| 43| 206| 312 |1054.73| — 054.2| 1.759 5Tas| 38| 200
322 |1047.26 | 114448 | 2.238 3.170 76| 208 322 [104595|— 0 2. ) sratl 331 309
_ _ 170| 70| 208 3| 1793| 2751 71| 2
411 1103570 | +1433.01 2391 | 3 ) di [108R| L% 04
: : 168 | 10.6| 210 5| 1.854| 2757 | 108| 204
oo 2o 3270 | 2oL] pise] Ls ] 411 1103390 |+ 127.01 1.937| 2763| 14.1| 206
2.1 |112370) +10547 | 2005 2.857 "11.9| 209 5;863 20:(1)% §<T227 S e a2
10| 10547 2.005 | 2857 . . 5.00 | —14 25.1 | 2.150 | 2.004 | 14.8
211 | 111890 +11527 | L9le| 2 86| 207 211 |1119.81| —14492| 2.058| 2. 138 195
221 |111211| 112583 1.853 2821| 50| 204| 221 |1112.65| —1451. ) saa| 58| Ias
_ _ 2821| 50| 2 ) 515| 1.979| 2.881| 9.8
312 |1055.36|+15 59| 1.811 03| 315 |l0s600 | —133 : 1o
: : 2803| 26| 2 08| 1.025| 2:868| 7.4| 1
322 |1047.29 | +1554.3| 1.833 0s| 3% |104em:| 134 :o
_ _ 2785 | 511 2 8.8| 1.808| 2:856| 6.5| 1
322 |104729| +1554.3| 1.833) 2 05| 322 |104651| —1249.8| 1.899 52
4 1 |1040.68| 116261 | 1879 2.747 125| 207]| 4 1 |1039.30| —11 40.6 5550 | 108 189
: : 47| 125|207 6| 1.927| 2829| 105]| 18.
2242,3715 20&5 2(13U117go 3 4.6 150776 573/10.418 2117101712 202(132 35%14 Tl 3 e °2'815 N 18'8
17 | —1242.0| 2.137| 2.897 | 145 i o 2o e
211 |111830| —12342| 2.054| 2. 18| 203 511 | 115048 | —10 | -
_ : 2807 1451 2 i 242 | 2.493| 3.213| 13.7
221 |1111.65|—12 3.7| 1.992 03 331 |11320s| Cies . 213
: : 2902 | 118\ 20 07| 2400| 3214| 1155| 2
221 |111168| 12 37/ 1.992 1] 221 |[111295| —1655.0| 2.328 13
32 |11, 384 —111l3) 1.9%6 2013| 62| 200| 3 2 |11 4.16| —16 39. ) 3513| 75| A3
_ _ 2013| 02| 20 ) 30.0| 2282| 3.213| 7.2
322 |104826| — 8389 1.969 ol 32 |103e%| T : 210
: : 2017) 53| 1 33| 2264| 3211| 64| 2
41 |104215| — 7126| 2017 | 2 03 2% |10%32| 212 o 11
; - _ _ 921 70| 200 - 6| 2275| 3200| 74| 211
34341617 2011% 3EsL.m 549.8| 2.089| 2.929| 127 20.4 i 1% %8 gg'gg _%‘é g'g %g%g 2‘388 1% 313
6 N - - - -
% 1% H %273 3120 3 24.2696167.351527 0.11/1 §.4 1820 . 30214{3 20;)5 AY2g 3 4.6 331°16 1°2/11387 1821-3
75|+ 4 54| 2218 3.129 ) ) 123291 6 18] 1306| 2.170| -
211 |111675 |+ 4 54 2218 3. 82| 206 211 |111931 |4 6450 1.233| 2. & 158 301
221 | 111070 1 5104 2.165 3130| 47| 204| 221 |111266|+ 7 44.0| 1.181 2191 63| 198
3.2 |11 364 T o224 2141 3132 09| 201| 32 |11 414|4+ 8515 11 slas| $&| a8
_ _ ) ) 53| 2143 | 16
312 105634+ 1352 2.148 3.133| 29| 202 312 |1055.08 | + 957.5| 1.152 ) 193
322 | 104056 | 1 8429 2.183 3.133 66| 205| 322 |1046.91| 41052 5130 | 104| 200
_ _ 1331 el 20 52:6| 1.175| 2.129| 10.4| 2
411 |104025| +1024.7| 2.332| 3 o 4.1 1194988 111323 02
- - 132| 99| 20. 9| 1220| 2123| 15.3| 20.
s 0 4025 VA A ol 411 |103779| 411461 | 1.284| 2117 195 28323
2.1 112899 — 1 44| 1627 2448 157|217 o n 2UE80 3 4526573 26/ 0716
81| — 0426]| 1562| 2463| 11. i 0se| 25538 Toae| 54se -
221 |111432|— 0 28| 1520| 2. S| 5ma| 531 |11a935| = Tho : g 162
: : 2463 | 118 21 8| 1556 | 2456 | 11.9| 1
22] |111432| 0 28| 1520 2| 221 [111327|— 1401 1.486 %9
312 |1054.25 |+ 151.7| 1.519 5505| 38| 310 33 |1l 05t : sa| 13| 1oy
_ _ 2492| 28| 21 ) 51.0| 1.441| 2425| 35
322 |1045.07 |+ 251.7| 1.560 3 325 |03 T2 : 116
_ : 2503 | 38| 21 07| 1.424| 2.410| 38| 1
322 |\ 104507 1 2517 | 1560 | 2 3| 322 |104566 |+ 114.4| 1.434 78
4 1 |103784) + 3441 Le2r 2_530 121| 216| 4 1 |103840|4 2151 538 | 157| 183
- - 530 1| 1469 23
42323{) 2014 RTe2 3 4.6 145°73 1°71/5; 9 1821-9 3222:(1111 20%)% 3—'31_'-;69 Ry 2'323 %%:; %gé
1127.01| + 827.9| 2.045| 2 121 00 S a0 e |
2 1 [1127.01| + 8279 2045| 2885 | 1211 219| 2 1 |112399)+0 ( ' RN
: : 2885 | 121] 21 ) 15| 2.006| 2.915| 12.7
221 |1113.17|+1019.1| 1.939 s 330 |1ides| T 0% . 213
: : 2807 | 87 21 5| 2.023| 2026| 94| 2
221 |111317|+1010.1 | 1.939 5] 221 [111193|+ 156.4| 1.976 13
312 |1054.98 | +1216.2| 1.948 503 | 41| 313 33 (2%l 3l soi0| 17| 208
_ _ 2017| 17| 21 ) 115| 1.957| 2946 | 1.7
322 |1046.53|+13 1.8| 1.996 2| 33 |08l Taa : 209
: : 2026 | 41| 21 01| 1.068| 2.955| 28| 2
41 |1039.64|+1333.4| 2.070| 2 Sl 3% | 104506 T esie| 200 12
4.1 |1030064) +13334 | 2.070 042 | 113| 219| 471 |104206|+ 651.6| 2.0 S| 105] 31
237978 2002 RGoas 3 46 1483%249 o°01/4'i 4 1822-1 1325?115 20%)0 T 2:122 %:g% %8% %%-g
2 1 112280+ 352.0]| 2.392] : 110 12 3 46 10676 175/ |
- - - ) ‘ °5/22.4 18
2.1 112280 + 3529 2392 3221 11.0] 21.4| 2 1 |112455]|+3136.2| 2.60
211 |1117.80 | 1 2303 2.317 3227| 80| 212| 211 |111911|43321.8| 2. > 3des| 85| 303
_ _ _ _ ) ) 577 | 3.465| 8.2
221 |111l2r| 5175 2.268 3232 46| 21.0 221 |1112:02| 434566 | 257 ) 503
32 |11 378 1 0108 2248 3238| 09| 208| 3 2 |11 3.95| 436137 2605 3501 vo| 304
_ _ _ _ ) ) 2| 3501| 7.9
312 |1086.00| 7 41) 2.258 3243 | 28| 209 312 |1055.75 | 437 ) 505
: : 3243| 28| 209 79| 2656 | 3519| 92| 2
322 |1048.95 |+ 753.3| 2.007 ) 322 |1048.25| +3737.4| 2.734 02
41 |104304) 1 8341 2304 3_252 95| 21.4| a4 1 |104214| 437 43. 329 | 128| 204
_ _ 252| 95| 214 3.0| 2.833| 35552 | 12.6| 2
oL L 355 TN I 411 |1037.01| +3727.5| 2950 | 3.569 | 14.0 2818
2 1|1 %3_42 + 4 75| 2109 2.043| 12.1| 21.4 8g2014 193? 3VF58 3 ol 22/ 2518
35|+ 4572 2.046| 2.959 ) ) 0.00| r 8245 Leas| 2472 -
221 |1111.60 |4 557.8| 2.008| 2. §61 315| 331 |117a04| T10 - 4| 203|200
_ _ 2059 | 87| 21 ) 47.7| 1563 | 2.484| 103
221 | 111160 | 1 5578 2.008 0 221 |1114.84| 410499 1526 ' 08
32 |11.384 17 40) 1.999 2989 | 1.0| 207| 3 2 |11 457| 411535 1. 5504 55| Tos
_ _ _ _ ) ) 516 | 2504 | 22
312 |1085.93| 1+ 8 9.4 2.010 3.003| 32| 209| 312 |1054.06|4125 ) 108
: : 3003 32| 209 01| 1.535| 2513| 50| 1
322 104871\ 4 9 81| 2.069 ) 322 |1044.55| +1333.2| 1.581 o8
411 |1038.99 | 410292 | 2244 3'032 193] 21| 4.1 105706 1356 230| 18| 203
_ _ 032 10.3| 214 58.7| 1.653| 2.529| 13.5| 20.
oo 20k0 5599 |l shel B2 411 | 103221 | 414 58| 1.745| 2536| 16.8 20.533
2 1 |1124.42| — 0128/ 2680 3.487 106 722 7 133313 20:(1):? 25069 3 L e 2T
86|+ 019.4| 2.595| 3.490 ) ) 370| 1 3le2] 2199 3028 -
211 |1118.86| + 0194 2.595 | 3. 79| 225 211 |111863| 4 3462 211 07| 531 203
221 |111L84| 1 32 2536 3.492| 49| 223 221 |1111.83| 4 4253| 2 06§ 306 | 1| 305
3.2 |11 390 1 1555 2.507 3.494| 17| 221| 32 |11 394|+4+ 511.4| 2.03 30| 13| 193
312 | 105574 | 1 2519 2.509 3.495| 24| 222| 312 |105577 |+ ) 3l 305 | 25| 200
_ _ 3405 | 24| 22 ) 559.3| 2.038| 3.024| 2.9
322 |1048.00| + 347.0| 2.542 4| 322 |1048.17 |+ 643.9| 2.070 ) 503
4 1 |104149 | 1 4384 2.603 3_494 86| 226| 4 1 |1041.01|+ 7 20. ) 3051 | 105] 30
_ _ 4 7| 2128 3.
03| 11.2| 228 411 |103752| 4 7465 2210 3_8% %8:3 381;




EPHEMERIDES

3 4.6 3 4.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
211863 2004 GS31 3 4.6303°%68 375/ 1.117 124885 2001 TT42 3 4.6 140°34 1°1/ 5.518
m o ’ o m h m o ’ o m
2 1 |1125.16 | +1559.6 | 2.220| 3.072| 10.8| 20.0 2 1 |113014 |+ 149.0| 1.772| 2596 | 145]| 20.0
211 |1119.68| +1635.6 | 2.147| 3.069| 7.9| 19.9 211 |112355|-+ 159.9| 1.702| 2.607 | 10.7| 19.8
221 |1112.42|+1712.3| 2.101| 3.066| 4.9| 19.7 221 |1114.76 |+ 224.4| 1.657| 2.617| 6.4| 19.6
3 2 |11 4.06|-+17 443 | 2.083| 3.062 35| 19.6 3 2 |11 458|+ 2587| 1.639| 2.627| 20| 19.3
312 |1055.46 | +18 6.2| 2.095| 3.059| 5.4| 19.7 312 |1054.15|+ 337.0| 1.650| 2.636| 3.3| 19.4
322 |1047.52|+1814.7| 2.134| 3.056| 8.5| 19.9 322 | 104459 |+ 4135| 1.690| 2.645| 7.7| 19.7
4 1 |1041.00|+18 8.0| 2.199 | 3.053| 11.5| 20.0 4 1 |1036.88|+ 4431 | 1.756| 2.653| 11.7| 20.0
411 |1036.44| +17465| 2.285| 3.050| 14.1| 20.2 411 |1031.62| 4+ 5 22| 1.844| 2660| 151 | 20.2
326344 2000 SR 3 4.6 211224 1°7/ 6.6 17 508242 2015 HE3; 3 4.6244°77 1°2/ 3.0 17
2 1 |1122.92|— 246.1| 2.333| 3.138| 12.0| 21.7 2 1 |112127|+ 8 9.6| 2.660| 3.499| 9.7] 220
211 |1118.05|— 2 4.6| 2240| 3.132| 9.1| 215 211 |1116.69 |+ 855.6| 2571 | 3.488| 7.0| 21.8
221 |111151|— 1 6.9| 2.172| 3.125| 5.8| 21.3 221 |1110.67 |+ 9484 | 2509| 3.477| 3.9| 21.6
3 2 |11 388|+ 0 36| 2.132| 3.117 25| 211 3 2 |11 3.72| +1043.8| 2.477| 3.466 13| 213
312 |1055.92 |4+ 121.6| 2.122| 3.109 27| 211 312 |1056.50 | +1136.9| 2.475| 3.454| 3.3| 215
322 |1048.43 |+ 240.6| 2.143| 3.100| 6.2| 21.3 322 |1049.69 | +1223.1| 2503 | 3.442| 6.5| 21.7
4 1 |1042.16 |+ 354.7| 2.191| 3.090| 9.6| 21.5 4 1 |1043.93|+1259.0| 2557 | 3.430| 9.4 | 21.8
411 |1037.66|+ 458.6| 2.264| 3.080| 12.6| 21.7 411 |1039.72| +13225| 2.635| 3.418| 12.0| 22.0
185702 1998 HK3 3 4.6 242°73 15°2/22.2 18 505014 2011 PP, 3 4.6189°07 2°6/ 1.2 17
2 1 |1151.84| +4010.5| 1.437| 2.250| 17.8| 21.4 2 1 |112267|+1355.8| 2.822| 3.668| 9.0| 22.1
211 |1141.17|+4155.1| 1.372| 2.229| 16.1| 21.2 211 | 111758 | +14 458 | 2.747| 3.667| 65| 21.9
221 |1125.73| +4316.2| 1.328| 2.207 | 15.2| 21.1 221 |1111.12|+1538.3| 2.700| 3.665| 3.9| 21.7
3 2 |11 6.95|-+43551| 1.308| 2.183| 15.8| 21.0 3 2 |11 381|-+16284| 2.683| 3.664| 26| 21.6
312 |1047.40 | +4339.7| 1.310| 2.158| 17.7| 21.1 312 |1056.30 | +1711.5| 2.696 | 3.661| 4.3| 21.8
322 [1029.79 | +4229.3| 1.334| 2.132| 20.4| 21.2 322 | 104925 | +1744.1| 2739 | 3.659| 6.9| 21.9
4 1 |1016.21 | +4032.6| 1.376| 2.104| 23.2| 21.3 4 1 |1043.27|+18 4.0| 2.:808| 3.656| 95| =221
411 |10 7.56|+38 32| 1.432| 2.074| 25.8| 21.4 411 |1038.81| 418104 | 2.900| 3.652| 11.7| 22.2
503637 2016 GV172 3 4.6 250724 5°3/28.317 450413 2005 TN120 3 46 51%2 0°9/ 5.318
2 1 |1126.82|+1958.2| 2.057| 2.912| 11.5| 21.2 2 1 |1125.90|+ 1 13| 1.136| 1.990| 18.8| 21.4
211 |1121.12|+2057.7| 1.983| 2.902| 8.6| =21.0 211 |1121.18| -+ 137.5| 1.087| 2.008| 13.8| 21.2
221 |1113.37|42155.9| 1.934| 2.891 6.0| 20.8 221 |1113.63 |+ 2354 | 1.060| 2.026| 8.2| 20.9
3 2 |11 429|422453| 1.914| 2.880| 5.4| 20.7 3 2 |11 435| -+ 347.7| 1.055| 2.045| 22| 20.6
312 |1054.86 | +2319.1| 1.921| 2.869| 7.3| 20.8 312 |1054.91 |+ 5 35| 1.076| 2.064| 42| 208
322 |1046.12 | +2333.4| 1.956| 2.857| 10.3| 21.0 322 |1046.79 |+ 612.1| 1.122| 2.084| 9.8| 21.2
4 1 |1038.98|+2326.7| 2.015| 2.845| 13.3| 21.2 4 1 |1041.15|4+ 7 52| 1.190| 2.103| 14.7| 21.5
411 |1034.06|+23 05| 2.093| 2.833| 16.0| 21.3 411 |1038.60| + 7385 1.277| 2.123| 18.8| 21.8
246242 2007 RW3q9 3 46 61°74 071/ 4.718 133511 2003 SV>os 3 4.6175%86 1°6/ 3.0 18
2 1 |1121.23|+ 228.0| 2.030| 2.864| 12.5| 20.6 2 1 |1127.10| + 813.3| 2.038| 2.878| 12.2| 20.9
211 |1116.88|+ 318.7| 1.964| 2.876| 9.1| 20.4 211 |1121.20|+9 42| 1.964| 2.881| 8.8| 20.7
221 |1110.83 |4+ 422.3| 1.923| 2.888| 5.2| 20.2 221 |111337|-+10 36| 1.916| 2.883| 49| 204
3 2 |11 3.74|+ 533.6| 1.909| 2.899 1.1 19.9 3 2 |11 430|-+11 53| 1.896| 2.885 17| 202
312 |1056.46 | + 646.0| 1.926 | 2.911 3.0| 20.0 312 |1054.95| +12 28| 1.907| 2.886| 4.2| 20.4
322 |1049.85|+ 7529 1.970| 2.923| 6.9| 203 322 |1046.28 | +1250.2| 1.946| 2.886| 8.0| 20.6
4 1 |1044.64 |+ 8489 | 2.041| 2.936| 10.4| 20.6 4 1 [1039.16| +1323.6 | 2.012| 2.885| 11.6| 20.8
411 |1041.32|+ 930.7| 2.135| 2.948| 13.4| 20.8 411 |1034.16| +1341.2| 2.100| 2.884| 14.6| 21.0
370769 2004 RM303 3 4.6 313727 375/ 8.017 210895 2001 SNis4 3 4.6 52°52 3°9/9.418
2 1 |1121.38|— 623.4| 1.771| 2579 | 15.2| 20.7 2 1 |1120.04|—10 2.6| 2.017| 2.801| 14.4| 20.1
211 |111738| — 6 0.6| 1.685| 2573 | 11.9| 205 211 |1116.02| — 922.1| 1.950| 2.820| 11.4| 19.9
221 |1111.32|— 515.1| 1.621| 2567 | 8.1| 203 221 |111034|— 818.7| 1.906| 2.839| 8.1 | 19.7
3 2 |11 387|— 4 93| 1582 2561 45| 20.0 3 2 |11 3.65|— 655.6| 1.888| 2.858| 5.0| 19.6
312 |1056.01 | — 2489 | 1571 | 2555| 4.0| 20.0 312 |1056.81 | — 519.1| 1.898| 2.878| 4.1| 19.6
322 |1048.77| — 122.0| 1587 | 2549 | 7.4| 20.2 322 |1050.64 | — 337.3| 1.937| 2.807| 6.4| 19.7
4 1 |1043.10| + 0 25| 1.630| 2.544| 11.4| 20.4 4 1 |1045.88| — 1582 | 2.003| 2917| 9.6| 20.0
411 |1039.64 |+ 117.1| 1.695| 2.539| 14.9| 20.6 411 |1042.99| — 028.9| 2.004| 2937| 125| 202
456775 2007 TY144 3 4.6 11738 0°5/ 5.1 18 436709 2011 UT17 3 4.6242°14 4°5/27.517
2 1 |1127.87|+ 2135 1.827| 2.654| 13.9| 22.4 2 1 |1124.98| +22126]| 2911 | 3.757| 8.8| 21.7
211 |1121.77 |+ 247.7| 1.765| 2.673| 10.2| 22.2 211 |111932|+23 54| 2.829| 3.740| 6.7| 215
221 |1113.66 |-+ 3355 1.728| 2.691 6.0| 22.0 221 |1112.17|+2355.7| 2.774| 3.723| 49| 21.4
3 2 |11 433 |4 431.8| 1.718| 2.708 15| 217 3 2 |11 404|-+2438.2| 2.748| 3.705| 47| 21.3
312 |1054.84 |+ 5299 | 1.738| 2.724| 3.2| 21.9 312 | 105564 | +25 82| 2753 | 3.687| 6.1| 21.4
322 |1046.23 |+ 6233 | 1.787| 2.740| 75| 22.2 322 |1047.69 | +2523.0| 2.786| 3.668| 83| 215
4 1 [1039.35|+ 7 6.7| 1.861| 2.755| 11.3| 224 4 1 |1040.84 | 4+2521.3| 2.844| 3649 | 105| 21.6
411 |1034.76 |+ 736.9| 1.959| 2770 | 145| 22.7 411 |1035.60| +25 3.8| 2.924| 3629| 125| 21.8
145305 2005 KT1o 3 4.6 223%7 3°7/29.8 16 434835 2006 SG1o 3 4.6160°71 373/29.917
2 1 |1125.79| +1346.5| 2.010| 2.863| 11.8| 20.7 2 1 |1124.66| +1622.4| 2535| 3.383| 98] 21.7
211 |1120.40|+1458.4| 1.932| 2.854| 85| 205 211 |1119.11 | +17 2.1| 2.466| 3.386| 7.1| 215
221 |1112.99|+1615.4| 1.879| 2.845| 5.2| 203 221 |1112.02|+1742.0| 2.425| 3.388| 45| 21.4
3 2 |11 422|-+1730.0| 1.855| 2.835 3.7| 202 3 2 |11 4.00|+1817.2| 2.413| 3.391 33| 213
312 |1055.07 | +1834.2| 1.860| 2.824| 6.0| 20.3 312 |1055.81 | +1843.1| 2431 | 3.393| 5.0| 21.4
322 |1046.54 | +1922.2| 1.893| 2.813| 9.5| 205 322 |1048.21 | +1856.5| 2.478| 3.394| 7.7| 21.6
4 1 |1039.54|-+1950.7| 1.951| 2.801| 12.9| 20.6 4 1 |1041.86| +1855.9| 2.551| 3.396 | 10.4| 21.8
411 |1034.73|-+1959.0| 2.030| 2.780| 15.8| 20.8 411 |1037.25| +1841.5| 2.645| 3397 | 12.7| 21.9
340346 2006 DLe3 3 4.6 291727 075/ 4.2 17 123751 2001 AR 3 46 67714 5°8/28.318
2 1 [1129.92 |+ 749.1| 1.942| 2.778| 12.9| 20.0 2 1 |1126.69| 420 3.1| 1.783| 2.644| 126 | 19.2
211 |1123.61 |-+ 743.3| 1.838| 2.752| 9.5| 19.7 211 |1121.03|+21 9.6 | 1.736| 2.658| 9.4| 19.0
221 |1114.97 |+ 743.7| 1.760| 2.726| 5.5| 195 221 |1113.26 | +2213.1| 1.714| 2.672| 6.6| 18.9
3 2 |11 467+ 746.9| 1.710| 2.700 12| 19.1 3 2 |11 425|423 50| 1.720| 2.686| 5.9| 18.9
312 |1053.74 |+ 7485 1.690| 2.674| 3.7| 19.2 312 |1055.16 | +23385| 1.753| 2.700| 7.9| 19.0
322 |104331 |+ 7449| 1.698| 2.648| 8.2| 19.4 322 |1047.04 | +2350.2| 1.811| 2.714| 10.9| 19.2
4 1 |1034.47 |+ 7329| 1.733| 2.621| 12.3| 19.6 4 1 |1040.78 | +2339.8| 1.893| 2.729 | 139| 19.5
411 |1028.01|+ 710.8| 1.790| 2.595| 159| 19.8 411 |1036.90| 423 95| 1.995| 2.743| 16.4| 19.7
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EPHEMERIDES

3 4.6 3 4.6
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
372704 2009 WL 49 3 46 79°38 273/ 6.818 285358 1999hRK255 3 4.6 146707 276/ 7.118
h m o ’ o m m o ’ o m
2 1 [1123.99|— 222.7| 1.899| 2.715| 14.0| 205 2 1 |112724| — 345.6| 2.077| 2.876| 135]| 21.6
211 |1119.03| — 210.6| 1.826| 2.722| 10.6| 20.3 211 |1121.23| — 331.5| 2.002| 2.888| 10.4| 21.4
221 |1112.14| — 142.0| 1.776 | 2.729| 6.8| 20.0 221 |111336|— 3 1.0| 1.951| 2.899| 6.8| 21.2
3 2 |11 404|— 059.6| 1.753| 2.737 32| 1938 3 2 |11 432|— 2165 1.928| 2.909| 3.4| 21.0
312 |1055.69| — 0 8.8| 1.758| 2.744| 3.3| 1938 312 |1055.05| — 123.1| 1.934| 2919 | 3.3| 21.0
322 |1048.03 |+ 0442| 1.792| 2.751 69| 201 322 |1046.46 | — 026.6| 1.970| 2.927| 6.6| 21.2
4 1 |1041.92|+ 133.4| 1.851| 2.759| 10.6| 20.3 4 1 |1039.39 |+ 027.1| 2.033| 2935| 10.1| 21.4
411 |1037.94 |+ 213.7| 1.934| 2.766| 13.9| 20.5 411 |103438| 4+ 113.0| 2.121| 2942 | 132| 21.6
348598 2005 XK 3 46 26759 373/ 2418 286761 2002 GO1s9 3 4.6235%80 1°4/ 3.117
2 1 |1127.01|-+1047.8| 1.186| 2.058| 16.9| 20.2 2 1 | 112266 |+ 656.6| 2.008| 2.942| 11.8| 21.0
211 |1122.11|+1134.6| 1.130| 2.062| 12.2| 20.0 211 |1118.03|+ 756.2| 2.016| 2.935| 85| 20.7
221 |1114.26 | +1230.7| 1.095| 2.067| 7.0| 19.7 221 |111159|+ 9 6.1| 1.959| 2.928| 4.8| 205
3 2 |11 451|-+1326.3| 1.085| 2.072 33| 195 3 2 |11 3.96|-+1020.5| 1.931| 2.920 15| 203
312 |1054.45|+1411.1| 1.099| 2.078| 6.6| 19.7 312 |1056.00 | +1132.4| 1.933| 2913 | 3.9| 20.4
322 | 104562 | +1437.6| 1.138| 2.084| 11.7| 20.0 322 |1048.59 | +1235.3| 1.963| 2.905| 7.8| 20.6
4 1 |1039.30| +1442.2| 1.198| 2.091| 16.3| 20.3 4 1 |104255|+13245| 2.019| 2.897 | 11.3| 20.8
411 |1036.16 | +1425.1| 1.276 | 2.098| 20.2| 205 411 |1038.45| +1357.2| 2.097| 2.889| 14.3| 21.0
468994 2015 AM 169 3 46 27°24 3%/ 1.018 94488 2001 UWaqs 3 46 89732 2°4/ 6.318
2 1 |1122.84|+1249.4| 1.811| 2.673| 12.5| 20.9 2 1 |112991| — 0225]| 1.440| 2.269| 16.9| 19.7
211 |1118.32|+14 1.2| 1.748| 2.675| 9.0| 207 211 |112378| — 029.3| 1.377| 2281 | 12.7| 19.4
221 |1111.78|+15185| 1.709 | 2.677| 54| 204 221 |111505| — 018.4| 1.335| 2.294| 8.0| 19.2
3 2 |11 3.98|+1633.4| 1.697| 2.679 3.6 20.3 3 2 |11 470+ 0 7.2| 1.320| 2.305| 3.3| 18.9
312 |1055.91 | +1737.5| 1.714| 2.682| 6.0| 205 312 |1054.06 |+ 041.7| 1.331| 2317| 3.9| 19.0
322 |1048.59 | +1824.9| 1.758| 2.685| 9.7| 20.7 322 | 104450 |+ 118.0| 1.369| 2.329| 8.6| 19.3
4 1 |1042.90|+1852.1| 1.826| 2.688| 13.1| 20.9 41 [1037.12|+ 149.6| 1.432| 2341| 13.0| 19.6
411 |1039.43|+1858.9| 1.913| 2.691| 16.0| 21.1 411 [103260| + 211.5| 1.515| 2.352| 16.8| 19.9
340638 2006 QG1ss 3 4.6 16348 079/ 3.517 328308 2008 HO19 3 4.6316%44 1°0/ 3.6 17
2 1 |112335|+ 7535 2.736| 3570| 9.6| 21.8 2 1 |112048 |+ 3522 1.549| 2.402| 147| 20.7
211 |1118.06 |+ 8246| 2660 | 3.574| 69| 21.6 211 |1117.00| + 5 8.9 | 1.467| 2.390| 10.7| 20.4
221 |1111.39|4+ 9 1.4| 2.611| 3.578 39| 214 221 |1111.25|+ 644.6| 1.409| 2379| 6.1| 20.1
3 2 |11 388 |-+ 9402| 2592 | 3.582 11| 212 3 2 |11 3.92|-+ 831.6| 1.377| 2.367 1.3] 19.8
312 |1056.19 | +10 16.8 | 2.604 | 3.585 3.0 21.4 312 |1056.11 | +1019.3| 1.373| 2.356| 45| 19.9
322 |1048.99 | +1047.5| 2.646| 3588 | 6.0| 21.6 322 |1048.96 | +1156.7| 1.396| 2.346| 95| 20.2
4 1 |1042.89|+11 96| 2.715| 3.500| 88| 21.7 4 1 |104356| +1315.6| 1.442| 2336 | 14.0| 204
411 |1038.33|+1121.3| 2.808| 3.593| 11.3| 21.9 411 |1040.63| +1411.0| 1.500| 2.326| 17.8| 207
412729 2014 OG34q 3 4.6 204781 6°0/26.5 18 402955 2007 TN3gs 3 4.611939 1°5/ 3.318
2 1 |1125.80| +1721.2| 1.833| 2.694| 12.4| 20.7 2 1 | 112864 |+ 748.6| 1.883| 2.724| 13.0| 22.2
211 |112066|-+19425| 1.766 | 2.689| 9.2| 205 211 |112228 |+ 836.4| 1.826| 2.743| 93| 22.0
221 |1113.26|+22 83| 1.726| 2.684| 6.5| 20.3 221 |111394 |+ 9324 1.794| 2.762| 52| 218
3 2 |11 432|+24263| 1.716| 2.678| 6.4| 203 3 2 |11 4.44|-+10304| 1.791| 2.780 16| 216
312 |1054.92 | +2624.7| 1.735| 2.671 89| 204 312 |1054.81 | +1123.4| 1.817| 2.797| 4.1| 21.8
322 |1046.18 | +2755.6| 1.781| 2.664 | 12.2| 20.6 322 |1046.07 | +12 5.9| 1.872| 2.814| 8.1 | 221
4 1 |1039.16 | +2855.6| 1.851| 2.656| 15.3| 20.8 4 1 |1039.07|+12343| 1.953| 2.830| 11.7| 22.3
411 |103456|+29258| 1.938| 2.648| 18.0| 21.0 411 |1034.33| +1247.1| 2.056| 2.845| 14.7| 226
96986 1999 TK>i3 3 4.6 31134 5°2/10.318 28941 2000 UHs 3 4.6169°06 5°5/10.9 18
2 1 |1120.48|—1219.3| 1.911| 2.685| 155| 19.0 2 1 |1123.18| —1354.2| 2.284| 3.032| 14.0| 19.4
211 |1116.63| —1154.9| 1.821| 2.681| 12.6| 18.8 211 |111829| —1350.8| 2.196 | 3.035| 11.6| 19.2
221 |1110.86| —11 4.1| 1.753| 2.677| 9.4| 18.6 221 |1111.69| —1325.4| 2.130| 3.038| 8.9| 19.1
3 2 |11 381|— 948.1| 1.710| 2.672| 6.3| 184 3 2 |11 3.99|—12385| 2.090| 3.040| 6.4| 18.9
312 |1056.38| — 812.0| 1.694| 2.669| 5.2| 183 312 |1055.99 | —1133.3| 2.078| 3.042| 55| 1838
322 |104955| — 623.8| 1.706| 2.665| 7.3| 18.4 322 |1048.52| —1015.3| 2.094| 3.043| 6.9| 18.9
4 1 |1044.16| — 433.2| 1.745| 2.661| 10.6| 18.6 4 1 |104235|— 851.7| 2.138| 3.044| 95| 19.1
411 |1040.86| — 249.4| 1.808| 2.657| 13.9| 18.8 411 |1038.04| — 7206| 2206| 3.045| 12.2| 19.3
463681 2014 OJig7 3 4.6 358°%07 3°1/ 6.818 393865 2005 SY270 3 4.6103°33 4°1/ 1.4 18
2 1 |1127.25| — 154.4| 1516| 2.341| 16.4| 20.9 2 1 |1128.61|+1222.0| 1.399| 2.262| 15.3| 21.0
211 [1121.90| — 2 7.2| 1.440| 2.341| 12.6| 20.7 211 |1122.88|+1335.7| 1.346| 2.274| 11.0| 20.8
221 |1114.04|— 2 1.7| 1.386| 2.340| 8.2| 20.4 221 | 111454 | +1456.0| 1.318| 2.286| 6.5| 20.6
3 2 |11 449|— 1398| 1.357| 2.340| 4.0| 20.2 3 2 |11 459|-+16125| 1.315| 2298 | 4.1| 205
312 | 105449 | — 1 6.4| 1.355| 2.340| 4.1| 20.2 312 |1054.43 | +1714.8| 1.339| 2310| 6.9| 207
322 |104534| — 028.1| 1.379| 2.340| 84| 204 322 | 104543 | +1756.1| 1.389| 2.321| 11.3| 20.9
4 1 (1038.16|+ 0 8.1| 1.428| 2.340| 12.8| 207 4 1 |1038.69| +1813.5| 1.462| 2.332| 153| 21.2
411 [1033.72|+ 036.3| 1.499| 2.341| 16.7| 20.9 411 |1034.84| +18 7.8| 1.553| 2.343| 186| 215
87476 2000 QH140 3 4.6 149786 0°0/ 4.518 360574 2003 UG1se 3 4.6106°81 073/ 4.9 18
2 1 |1123.92|+ 3242 2.125| 2.956| 12.1| 20.2 2 1 |1125.14 |+ 1295]| 1.686| 2.521| 14.6| 21.0
211 |1118.81 |+ 4 85| 2.051| 2.962| 8.8| 20.0 211 |112000 |+ 2254 | 1.624| 2535| 10.7| 20.7
221 |111197 |-+ 5 45| 2.003| 2.968| 51| 19.8 221 |1112.75|+ 337.8| 1.584| 2549 | 6.2| 205
3 2 |11 403|+ 6 7.4| 1.983| 2973 11| 195 3 2 |11 421+ 5 03| 1573| 2.562 14| 202
312 |1055.85|+ 7 11.1| 1.993| 2.978 3.0| 19.7 312 |1055.45 |+ 6245| 1590 | 2576 | 3.4| 20.4
322 |104830|+ 8 9.6| 2.032| 2983 | 6.9| 19.9 322 | 104755 |+ 741.9| 1.634| 2580 | 8.0| 207
4 1 |1042.15| -+ 858.0| 2.098| 2.987| 10.4| 20.1 4 1 |1041.42|+ 8459| 1.705| 2.601| 12.0| 21.0
411 |1037.92|+ 933.2| 2186 | 2.991| 13.4| 204 411 |1037.63| +932.7| 1.797| 2613| 154| 212
44342 1998 RJg7 3 46 63°38 378/ 8.818 15371 Steward 3 46235799 071/ 4.8 18
2 1 |1121.28| — 810.4| 2.029| 2.819| 14.1| 18.6 2 1 |112213|+ 314.1| 2.395| 3.223| 11.0| 19.5
211 |1117.03| — 748.4| 1.947| 2.822| 11.2| 18.4 211 |1117.45| -+ 349.1| 2307 | 3.216| 81| 19.3
221 |1111.01|— 7 5.4| 1.888| 2.825| 7.8| 18.2 221 |1111.19| -+ 434.8| 2.244| 3.208| 4.7| 19.1
3 2 |11 383|— 6 3.4| 1.855| 2.828| 4.7| 18.0 3 2 |11 3.89|-+ 527.5| 2.210| 3.200 11| 188
312 |1056.37 | — 447.5| 1.850| 2.831 40| 18.0 312 |1056.30 | + 622.1| 2207 | 3.192| 27| 18.9
322 | 104951 | — 3248 | 1.874| 2.834| 6.7| 181 322 |1049.18 |+ 713.4| 2232| 3.184| 6.3| 19.1
4 1 |1044.03| — 2 27| 1.924| 2.836| 10.0| 183 4 1 |1043.23|+ 757.1| 2.285| 3.176| 9.6| 19.3
411 |104050| — 048.2]| 1.999| 2.839| 13.1| 185 411 |1038.99 |+ 820.8| 2.361| 3.167| 125| 19.5

— 13000 -



EPHEMERIDES

3 4.6
2020 ‘ Q2000 ‘ 62000 ‘ A ‘ r 3 v 3 4.6
2020 ‘ a2000 ‘ (52000 ‘ A ‘ r ﬂ
367329 2008 BY3s 3 46201722 171 v
b om o : : 1/ 3.417 241868 2001 TY22 3 4.6 138% °
2,1 |112843) 16 31| 23721 3.204 110 208| 2 1 |1121% o ' 66 4.7/10.4 17
13|47 & : - : 1.09 | —12 -
221 |1 1217 i §170| 2357 | 3104| 45| 204| 221 |iiio7r|-11 07| 3314| 31e3| 17| 203
: 6350 5168 3188| T . 77| —11343| 2250 | 3.165 ) :
312 | 105573 | 110504 | 2200| 3. 2| 201| 372 |11 383|—10489| 2211 3. 80 201
312 |108573) 110504\ 2200) 31811 38| 203 312 |1056.63) — 9 ao| 2501 | 319 ael| 199
322 |18 | T1aa82) 2332 3153 | 04| B3| 3% |(BuB|I-83 ' : 3170 48 199
. . 164 | 104| 20 6.4| 2219 | 3.172| 63| 2
411 |1036.36 | +1334.2| 2374 7| 41 |104441|— 7209 22 0.0
83112 2001 Q0241 3 467 2313;55 20613.2 208| 411 1104059| — 6 7.6 21322 gﬁgg 1?'?3 %8)21
2.1 |13z - 62T ooz sos b o Moo | B3 3 sy 3 4612411 5°1/27.817
el Z ol 55| 3185 - : 4.74 | +2120.0| 2.319| 3.174| 10.4
221 |1111.89| — 4354 2224 3. 5ol 307| 211 11734133500 53561 | 31v8| ‘8| 510
3 2 |11 406|— 3139| 2.170 3166 | 65| 204 221 |1112.25|42319.7| 2.23 31781 18 210
33 1102823230 2159 3133 34| 302 3.5 |RoEid 1o ol | 2339| 31831 571 203
_ : : . 227| 3187| 53
312 105583 | — 1400 2.147| 34311 31| 201 312 | 105585 124419 2252 20.9
4 1 [1041.31 |+ 1323| 2192 %‘112 6.1 203| 322 |1048.25|+2457.3| 2.30 31921 091 210
: _ _ . 305 | 3.196| 9.4
a1 1103838 1 T 33551 33 3993 22| el 4.l 194395115433 3 21.2
159310 2000 ACs .2 65 16132872 3021/2?3 1820.6 28;4)8;17 201o P98 513 525 3504 141 A1
2 1 [112501|-+13 51| 2.045| 2 L 01 PHg 3 4.6128°00 2°2/ 2 '
2.4 |hes0lirls 51| 20451 2898 116\ 2061 2.1 |112r62) 110 ; : °2/ 2.5 18
. . 2.901 84| 2 . 41.7| 2.104| 2.947| 11.8
551 | 11123 | 215 103 | 1057 04| 211 |112144| +112 81 214
. 2.903 50| 20 6.5 | 2.044| 2.962 84| 2
221 {11231 151021 1.857 2| 221 |111345| +1216:3| 2.009 12
32 |11 als| 161231 1.924) 2.900) 32| 201] 3 2 |11 439 13 : : 29771 48| 21.0
. 2.908 5.4 2 . 5.3 2.004 | 2.990 2.2
322 |1047.69 | +17 43.2| 1.985 021 312 1105518 1134 2 398
. 2910 8.8| 2 75| 2.028 | 3.004| 4.4 2
322 1104709 r1ra32) 19851 2 04| 322 |1046.75| +141856| 2.081 19
4 11041811 118 42| 2094 | 2012| 120| 206| 4 1 103086 114358 2.1 30181 13| 312
L3461 2000 Lo | %X 521332313 10714.8 08| 411 |103300] 114385] 3263 | 3040 1391 17
2 1 1120501+ 8274 5109 | 2049 1/1 %-9 1820 o 400260 2007 §Ks7 3 46 81°%6 0°1/ 4818
90|+ 917.1| 2.025| 2.942 : : 7.4 |+ 2323] 1.520| 2.360 | 15.€
221 |111327|41015.2| 1.966| 2. 861 2001 211 11121531 + 31 ' 13e1 23
. _ 5033| 49| > 72| 1.468| 2:383| 11.4| 2
2 a0 s 19% 03| 221 |1113:65|+ 417.8| 1.440 52
35 |3 riisel 1930 2924 L7 01 3.2 | AT : - 24051 66| 207
. . 2.914 41 2 . 527.3| 1.437| 2427 1.4
322 [1046.34|+13 1.1| 1.965 02| 312 |1055.10 | + 63 . 20.4
. . 2904 | 80| 2 71| 1.463| 2.449| 37| 2
471 103907 | +13351| 2.020| 2 04| 322 |1046.83| 4 7393 | 1516 9.0
411 |103388|+1353.4| 2.0 892| 116| 206| 4 1 |104057 |4 827.8| I 24001 Bd 293
310044 2003 16 , 46981243380 . 146] 08| 411 |1036a7| - 8305| 1893| 2513| 60| 215
2 1 |112774| +8 70/ 1 a2 L oaos | 1aa] ora | 5 T 11t sae 3 46114%5 41/20118
lorrdl 8 19| 182 2722 12 : 1124.97 | +1426.5| 2.009 | 2.864 | 11.7
221 |111364|+10 17| 1780 2. 93| 211| 211 |111964| +16 1. : 864 | 11.7] 20.9
. 5757 52| 3 2| 1.957| 2:881| 84| 2
221 |l1364) 10 1.7 1789 09| 221 |1112.47|+17388| 1.933 ¢
35 |Bdtix 59| pIs2) 2riz) 1&) 2001 3.2 |11 318118 : 2897 | 53| 206
. 2.787 4.3 2 - 10.8 | 1.938| 2.914 4.2
322 |1046.49 | +1249.4| 1.860 091 312 |1055.75| +202 : 20.5
. 2.801| 83| 21 91| 1.972| 2929| 63| 2
2°1 1039066 | +1321.0| 1.939]| 2 2| 322 /104808 +2128.3)| 2.033 06
411 (103508 | +13363| 2.0 814 | 118| 214| 2°1 |104198| 133 58| 5130| 08| 124| 11
189045 2000 Ol s ; 463920035%27 00314.8 216 411 |1037.97 | +2222.0 22239 %_8?% ﬁ'g %%%
27 1233+ 22020 2 £ 200030 0°3/ 4017 | 375330 2008 RZ1n 3 4.6144%8 1°8/ 2.717 R
83|+ 3°15| 2172 3.078| 8. : 388 +9 03| 2235 3079] 111
221 |1112:02|+ 3552| 2.112| 3. 86| 2091 211 11118.73| — 953.7| 2.16 el 5l %3
_ _ : : 7| 3086| 80
221 |111202| 4 3552 2112| 3070 | 51| 207| 221 |1111.92| 10541 2124 20.8
35 |20 1 4579 2081y 3010 12\ 2041 3.2 |11 407 11 55.7 | 2.11 30021 13| %0
: : ) : : 1| 3099 | 1.8
312 | 108580 |+ 6 13| 2079| 3068\ 28| 205| 312 |1056.03] 1125 8| 204
. 3060 66| 20 5| 2127| 3.105| 4.0| 2
471 |1041.72 |+ 7545 | 2164 7| 322 |1048%60| 13393 | 2173 9.0
41 |104172) - T o450 20041 30541 101 210f 4 1) 1042501 114 129 2 31100 741 208
202779 2006 Ui L2 314435%48 10913_1 S| 4.1 1103835 | 1143131 33% 1 3131 135/ 319
24 Rz 1% 2.532 | 3.337]| 1/1 3'8 1721 0 21‘2'211) 20?? §X71 3 46 1435 28/ 2518
03| — 1388 2450 | 3.341 ) : 553 |+ 9527| 1.394| 2.258 | ;
231 11189121338 35341 3 85| 209| 211 |1120.78|-+10451| 1.33 258 | 15.3| 20.0
: : _ : : . 1| 2259 | 11.0
221 |1111d6|—1217) 2304 3345| 85| 207| 221 |111344| 11473 1290 Q) 138
32 |11.390| — 0847 2365| 3348 26| 205 32 |11 243) 112508 12 32 531 183
: _ _ : . 75| 2262| 238
335 | 102903 | T 0343 | 3398 | 3335 | 26| 03| 33 |i0aees|Tias 8 133
. 3.355 56| 20 5.9| 1.286| 2.264 58 1
271 |10a30s | T 0a3s| 5355 7| 322 |1026.69| +14253| 1.323 o8
411 |103851 |+ 1161 2540 3358 | 86| 209| 4 1 |104045| 414446 1 2267 106 198
128308 2004 Bves | 2 31313’55;61 5001/1_3 ) 1821_1 3;14% 103701 | Fi2458| 12e1| 3573 1881 303
2 1 |1127.95| — 523.4| 1.608| : O L 4264 T-, 3 4 o L 18 :
: . 2.415| 165| 19 6264762 5°5/28.8 18
211 |112245|— 6 58| 1523 6| 2 1 |112923|+2034.3| 1.942
5o 113283 | Z 008 1| 2493 | "33 131 331 | :te| 1% ' gI9e| et 133
_ ) 5401 o3| 1 : 206| 1.867| 2785| 0.1
32 |11 464|— 6346| 1.421 91| 221 |111456|422 44| 181 1 19.0
32 |11 464|— 6380 La2l| 2304\ 58| 189) 3.2 |11 466) 12238 T) 27731 641 188
. 2.387 5.4 1 - 38.0| 1.794 | 2.761 5.6
322 |1044.62 | — 5588 | 1.423 89| 312 |105440| +225 6| 187
: . 2.381 86| 19 50| 1.800| 2.749| 75| 1
322 (103462122388 1423 2 0| 322 |1024001|+42251.7| 1.832 88
4 1 11036.83) — 5297 | 1.463| 2.375| 12.6| 193 4 1 |1037.18 122 276 | 1 27371 107 19.0
280488 2004 LL o | Lo 177363269 20816.3 o8| 411 103066 12108] 1563 ] 3793| 16| 103
2 bo|itzral) = 5137 N R R T R Rt i 3 46219715 0°0/ 4518
20| — 450.9| 2036| 291 ) : 947 |+ 4 48| 1.705| 2539| 145
531 |113537 | Z 4300 1932| 2910| 95| 08| 331 |1ifags| e 2301 183 389
. . 2.919 70| 20 . 30.3| 1.619| 2.531| 10.7
3 2 |11 441 |— 3134 1.941 6| 221 [111493|+ 5 : 20.7
_ : 5030| 37| 50 92| 1558 | 25523| 62| 2
315 105802 — 321l 1937 4l 372 |11 476|+ 556.7| 1.523 32
322 (104624 | — 054.7| 1.963 2.020| 34| 204| 312 |1054.07 |+ 6 46. 25131 13| 201
. . 2.920 6.7| 20 : 46.1| 1517 | 2.503 3.7
271 103801 |4 0143| 2017| 2 6| 322 |1044.10| 4 7305| 1540 2| 202
a1 [18BAUIT A3 2080 2318| 133 22| 2. |O%BRIT1E 2L 2492| 86| 205
_ _ 918 | 132! 3518 43| 1587 | 2480 | 13.0| 20.
211 1103038 | L 8040| Toer| 2acs| 107! 5190




EPHEMERIDES

3 4.6 3 4.7
2020 ‘ 2000 ‘ 82000 ‘ A ‘ r B ‘ v 2020 ‘ 2000 ‘ 62000 ‘ A ‘ r ‘ B ‘ \4
165227 3 4.6161791 0°5/ 5.218 180615 2004 FZ117 3 46 17752 2°1/ 3.018
o ’ o m o 7 o m
2 1 + 150.2| 2.063| 2.884| 12.8 2 1 [112525|4+ 9 28| 1.439| 2301| 151]| 20.2
211 + 2273| 1.987| 2.891| 9.5 211 [112049 |+ 9424 1.376| 2.303| 10.9| 20.0
221 + 3175| 1.937| 2.898| 5.6 221 |1113.24|+1031.7| 1.336| 2.306| 6.2| 19.7
32 + 416.4| 1.915| 2.905| 1.4 3 2 |11 441|411233| 1.321| 2310| 22| 195
312 + 517.9| 1.924| 2.910| 3.0 312 | 105526 | +12 87| 1.333| 2314| 52| 19.7
322 + 615.8| 1.962| 2.914| 7.0 322 |1047.09|+1241.1| 1.371| 2.318| 9.9| 20.0
4 1 + 7 49| 2027| 2918 107 4 1 |104096|+1256.3| 1.432| 2.323| 14.2| 20.2
411 + 7415]| 2115| 2.920| 13.8 411 |1037.54|+1253.0| 1.512| 2.329| 17.8| 20.5
217106 46 84°75 078/ 5. 501140 2013 TTs 3 4.6220°75 473/ 9.7 17
2 1 + 130.7| 1.837| 2.665| 13.9 2 1 |1124.08|—11 03| 2.560| 3.316| 12.4| 225
211 + 159.3| 1.781| 2.688| 10.2 211 |1118.89| —1050.3 | 2.455| 3.305| 10.1| 22.3
221 +2416| 1.749| 2.710| 6.0 221 [1112.07|—1021.7| 2.373| 3.292| 75| 22.1
32 + 3328 1.744| 2.733| 1.7 3 2 |11 416|— 9351 2.319| 3279| 51| 21.9
312 + 4266| 1.768| 2.755| 3.0 312 |1055.87 | — 833.6| 2.294| 3.265| 4.4| 21.9
322 + 5169 1.821| 2776 | 7.2 322 |1047.97|— 7221| 2299 | 3251 | 6.2| 21.9
41 + 5584 | 1.899| 2.798 | 10.9 4 1 |104119|— 6 65| 2.332| 3.236| 89| 221
411 + 627.8| 2.001| 2.819| 14. 411 11036.09| — 4531 | 2391 3219| 11.7]| 22.2
418347 4.6 316°91 10°5/24. 173306 1999 UYa3 3 4.6 124%7 0°9/ 5.4 18
2 1 . 1.422| 2.291| 14.8 2 1 |1127.99|+ 1458 1.856| 2.681| 13.9| 21.1
211 1 1.353 | 2.266 | 12.2 211 [1121.94|4+ 2 73| 1.789| 2.695| 10.2| 20.9
221 1 1.305 | 2.243| 10.6 221 |1113.85|+ 2422 | 1.747| 2.708| 6.1| 20.7
32 1 1.282 | 2.219| 11.0 3 2 |11 452|4 3263 1.732| 2.721| 1.8| 204
312 1 1.282 | 2.196| 13.3 312 |1054.98 | + 4 13.8| 1.747| 2.733| 3.1| 205
322 1 1.304 | 2.174| 16.6 322 |1046.26 | + 458.6| 1.790| 2.745| 73| 20.8
4 1 1 1.344| 2.153| 19.9 4 1 |103924|+ 5355| 1.859 | 2.756| 11.2| 21.0
411 1 1.399 | 2.132| 22.8 411 |103450|+ 6 1.0| 1.951| 2.767| 14.4| 213
462055 46 9°46 572/ 1. 355767 2008 RKas 3 4.6187°31 1°3/ 3.6 18
2 1 . 1.545| 2.407 | 14.2 2 1 |113058|+ 7350 1.783| 2622| 13.7| 21.7
211 1 1.484 | 2.408| 10.5 211 [1124.04|+ 8 7.8| 1.706 | 2.622| 10.0| 21.5
221 1 1.447| 2.410| 6.9 221 [111519|+ 849.8| 1.654| 2621 | 57| 21.2
32 1 1.435| 2.411| 5.3 3 2 |11 483|4+ 9355| 1.630| 2.620| 15| 21.0
312 1 1.451| 2.414| 75 312 |1054.10| +1018.0| 1.636 | 2.618| 42| 21.1
322 1 1.492 | 2.417| 11.2 322 |1044.16|41051.4| 1.669| 2.614| 87| 21.4
4 1 1 1.557 | 2.420 | 14.9 4 1 |1036.05|+1111.6| 1.729| 2611 | 12.7| 21.6
411 1 1.641 | 2.424| 18.0 411 1103045 +1116.7| 1.810| 2.606| 16.1| 21.8
81351 4.6 216795 2°4/ 7. 468320 2016 CQ7s 3 4.7 340°86 6°3/29.7 18
2 1 — 523.9]| 2.560| 3.346| 11.6 2 1 |1127.16|+18 86| 1.229| 2.106| 16.0| 19.5
211 — 451.7| 2.458| 3.335| 9.0 211 |1122.44| 418525 | 1.163| 2.095| 11.9| 19.3
221 — 4 32| 2.381| 3.324| 6.1 221 |1114.64|+1936.3| 1.119| 2.085| 7.9| 19.0
32 — 3 06| 2332 3311 3.2 3 2 |11 476|+20 9.2| 1.008| 2.075| 6.3| 18.9
312 — 1483| 2314 3.208| 2.9 312 |1054.38 | +2021.7| 1.102| 2.067| 9.0| 19.0
322 — 031.9| 2.327| 3.284| 5.8 322 |1045.13|+20 85| 1.130| 2.060| 13.4| 19.2
4 1 + 042.7| 2369 | 3.269| 9.0 4 1 |1038.40|+1929.2| 1.177| 2.054| 17.7| 19.4
411 + 150.2| 2.436| 3.253| 11.8 411 103496 | +1826.8| 1.243| 2.049| 21.5| 19.7
106821 4.6 293°%67 675/ 2. 58127 1981 EG3; 3 4.7 74°%42 3°4/ 7.418
2 1 +2015.4| 1.043| 1.905| 19.5 2 1 |112454| — 5146 1.331| 2.156| 18.3| 19.8
211 +20 6.5| 0.975| 1.898 | 14.8 211 [112017|— 4449| 1.262| 2162 | 141| 19.6
221 1 0.928 | 1.891| 9.7 221 [1113.17| — 347.4| 1.214| 2.167| 93| 19.3
32 . 0.904 | 1.884| 6.5 3 2 |11 443|—2262| 1.190| 2.172| 46| 19.1
312 . 0.906 | 1.877| 9.2 312 105528 | — 050.1| 1.192| 2.178| 4.3| 19.1
322 1 0.933 | 1.871| 14.6 322 |1047.10|+ 0492 | 1.219| 2.183| 8.8| 19.3
4 1 1 0.982 | 1.865| 19.9 4 1 |1041.05|+ 2206| 1.271| 2.189| 13.6| 19.6
411 1 1.048 | 1.850 | 24.4 411 1103786 |+ 335.6| 1.344| 2.194| 17.7| 19.9
93876 4.6 100°95 3°0/ 2. 264282 1998 FEe3 3 4.7307%55 4°1/ 1.6 17
2 1 1 1.923| 2.774| 124 2 1 |1129.17|+16 89| 1.710| 2567 | 13.3| 19.6
211 1 1.862 | 2.783| 8.9 211 |1123.20|+1635.1| 1.632| 2.555| 9.8| 19.3
221 1 1.826 | 2.793| 5.3 221 |111480| 417 2.0| 1578 | 2543| 6.1| 19.1
32 1 1.818| 2.802| 3.0 3 2 |11 477|+17227| 1551 | 2531 | 41| 18.9
312 1 1.839| 2.811| 5.2 312 |1054.33| 4+1730.7| 1551 | 2520| 6.4| 19.1
322 1 1.888 | 2.820| 8.8 322 |1044.71| +1721.9| 1.579| 2509 | 10.3| 19.2
4 1 1 1.962 | 2.829 | 12.1 4 1 (103699 | +1655.2| 1.631| 2.498| 14.1| 19.5
411 1 2.058 | 2.837| 15.0 411 103190 | +1611.5| 1.702| 2.487| 17.4| 19.6
158093 4.6 162°89 371/ 1. 427114 2014 UEg 3 47 31°79 3°0/ 2.218
2 1 1 2.097 | 2.948| 11.5 2 1 |112337| 410 41| 1.378| 2.246]| 15.2| 20.5
211 1 2.029 | 2.951| 8.2 211 [1119.10| 411 6.1| 1.327| 2.258| 10.9| 20.3
221 1 1.987 | 2.954| 4.9 221 [1112.41|41217.1| 1.299 | 2271| 6.2| 20.0
32 1 1.974| 2.956| 3.1 3 2 |11 424|+41327.8| 1.297| 2.284| 3.0| 19.9
312 . 1.990 | 2.959| 5.2 312 105590 | +14285| 1.321| 2298| 59| 20.1
322 1 2.034| 2.960| 8.6 322 |1048.61|41511.9| 1.370| 2.313| 10.4| 20.4
4 1 1 2.103 | 2.962 | 11.7 4 1 |104338|+1534.2| 1.442| 2.328| 145| 20.6
411 1 2.194 | 2.963| 14.5 411 1104080 | +1535.0| 1.533| 2.344| 17.9| 20.9
5558 4.6 105766 7°8/26. 122201 2000 LGoy 3 47229732 4°2/9.218
2 1 1 52| 1.097| 1.977| 17.3 2 1 | 112372 —938.9]| 2287 | 3.059| 13.3| 204
211 1 7.1| 1.055| 1.990 | 12.4 211 [111880|— 927.0| 2.186| 3.047| 10.7| 20.2
221 1 0.0| 1.038| 2.003| 85 221 |1112.10| — 855.3| 2.108| 3.036| 7.8| 20.0
32 1 9.0| 1.048| 2.016 | 8.4 3 2 |11 420|— 8 47| 2.057| 3.023| 51| 19.8
312 1 1.4 | 1.085| 2.028| 12.1 312 |1055.89 | — 658.7| 2.034| 3.010| 43| 19.7
322 1 42| 1.146| 2.040 | 16.6 322 |104801|— 5431 | 2.041| 2997| 65| 19.8
4 1 1 5.4 | 1.227| 2.052| 20.5 4 1 |104138|— 4246| 2.075| 2982 9.7| 20.0
411 1 0.6 1.322| 2.062| 23.6 411 1103661 | — 310.1| 2.135| 2968 | 12.7| 20.2




EPHEMERIDES

3 4.7 3 4.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
368144 2013 LZ15 3 4.7237°54 7°8/11.317 172029 2001hVP3g 3 47 132728 7°7/23.6 18
h m o ’ o m m o ’ o m
2 1 |1129.18| —1712.8| 2.261| 2.978| 15.0| 20.4 2 1 |1126.87|+32405]| 2549 | 3.385| 10.2| 20.2
211 |1122.99|—18 4.4| 2.153| 2.962| 12.9| 20.2 211 |1120.88|+33535| 2507 | 3.392| 8.6| 20.1
221 |1114.66| —1835.5| 2.067 | 2.945| 10.6 | 20.0 221 |1113.16 | +34555| 2.491| 3.399| 7.7| 20.1
3 2 |11 478|—1843.1| 2.006| 2.928| 86| 19.8 3 2 |11 4.42|+3539.8| 2502| 3.406| 8.0| =20.1
312 | 105424 | —1826.9| 1972 | 2910| 7.8| 19.7 312 |1055.56 | +36 1.9| 2540 | 3.412| 93| 20.2
322 |1044.07|—1749.9| 1.965| 2.892| 8.8| 19.8 322 |1047.46 | +36 05| 2.602| 3.418| 11.0| 20.3
4 1 |103525|—1657.7| 1.985| 2.872| 11.1| 19.9 4 1 |1040.86 | +3536.7| 2.687 | 3.424| 12.8| 20.5
411 |102855| —1557.8| 2.029| 2.852| 13.7| 20.0 411 |1036.25| +3453.3| 2.780| 3.430| 14.3| 20.6
56634 2000 KZ11 3 4.7 14025 3°5/ 8.518 90220 2003 BQ2 3 4.7297°85 5°3/ 8.217
2 1 |112459| — 734.7| 2.172| 2.956 | 13.5| 19.8 2 1 |1127.15| — 633.8| 1.709| 2.508| 16.0| 19.3
211 |1119.32| — 715.3| 2.094| 2.967| 10.6| 19.6 211 |1122.06| — 712.8| 1.600| 2.479| 12.9| 19.1
221 |111232|— 636.9| 2.040| 2977 | 7.4| 195 221 |1114.40| — 733.8| 1513 | 2.450| 9.4| 188
3 2 |11 423|— 541.7| 2.013| 2987 | 4.4| 193 3 2 |11 479|— 7352| 1.451| 2.421| 6.1| 185
312 |1055.90 | — 434.3| 2.016 | 2.996 3.8| 19.3 312 | 105429 | — 7185 | 1.415| 2.392| 57| 184
322 |1048.20| — 321.2| 2.047| 3.005| 6.4| 19.4 322 |1044.16 | — 6 48.1| 1.407| 2.363| 8.8| 185
4 1 |1041.88| — 2 8.8| 2.106| 3.013| 96| 19.6 4 1 [1035.66| — 610.3| 1.423| 2.334| 129| 187
411 |1037.48| — 1 33| 2.190| 3.021| 12.5| 19.8 411 |1029.75| — 5329| 1.461| 2.305| 16.9| 18.8
20885 2000 WD> 3 47 199730 2°9/ 7.7 18 84397 2002 TPi7s 3 4.7 148%26 4° 1/ 9.3 18
2 1 |1125.71| — 459.4| 2.470| 3.257| 12.0| 185 2 1 |112269|— 916.3| 2.407| 3.180| 12.7] 19.8
211 |1120.04|— 5 0.2| 2377 | 3.253| 9.4| 183 211 |1117.87| — 914.7| 2.323| 3.184| 10.2| 19.6
221 |1112.73| — 446.6| 2.308| 3.249| 6.4| 18.1 221 |1111.48| — 8554 | 2.261| 3.188| 7.4| 19.4
3 2 |11 433|— 420.1| 2.268| 3.244| 3.6| 17.9 3 2 |11 409|—819.7| 2227 | 3.192| 49| 193
312 |1055.60 | — 343.8| 2.258| 3.239 33| 17.8 312 |1056.43 | — 730.7| 2221 | 3.195| 42| 19.2
322 |1047.33| — 3 1.9| 2277| 3.233| 6.0| 18.0 322 | 104928 | — 633.3| 2244 | 3.199| 6.1| 19.4
4 1 |1040.28 | — 219.3| 2.325| 3.226| 9.0| 18.2 4 1 |1043.34| — 5332| 2294 | 3202| 89| 195
411 |1034.97| — 14071 2.397| 3.219| 11.9| 18.4 411 [1039.11| — 436.0| 2.370| 3.205| 115| 19.7
63519 2001 OJ1o7 3 47 95°05 271/ 6.218 398019 2009 DM 13 3 4.7 54°12 0°0/ 4.6 18
2 1 |1130.13|— 038.1| 1.494| 2.320| 16.6| 18.6 2 1 |112659 |+ 5485]| 1.997| 2.833| 12.6| 20.9
211 |1123.83| — 032.8| 1.435| 2.338| 12.4| 18.4 211 |1120.76 |+ 5529 | 1.937| 2.850| 9.1| 20.7
221 |111507|— 0 95| 1.399| 2.356| 7.8| 18.1 221 |1113.13 |+ 6 54| 1.902| 2.868| 5.2| 205
3 2 |11 482 |+ 028.1| 1.388| 2.374| 3.1| 17.9 3 2 |11 442| -+ 6225| 1.895| 2.885 11| 203
312 |1054.37 |+ 113.3| 1.405| 2.392 3.7| 18.0 312 |1055.60 | + 639.5| 1.917| 2.903| 3.1| 20.4
322 |1045.02 |+ 159.0| 1.449| 2.409| 83| 183 322 | 104758 |+ 652.6| 1.968| 2.921| 7.0| 207
4 1 |1037.79 |+ 2384| 1519| 2.426| 12.6| 18.6 4 1 |1041.13| + 6585| 2.045| 2939 | 105| 21.0
411 |1033.30|+ 3 6.8| 1.610| 2.442| 16.2| 18.8 411 |1036.76 | + 655.4| 2.145| 2957 | 13.4| 21.2
268555 2006 BF3; 3 47 45%2 175/ 3318 287255 2002 TH103 3 4.7 59°40 3°9/ 8.918
2 1 |1123.43|+ 723.2| 1.813| 2.663| 13.0| 20.4 2 1 |1121.78| — 822.1| 2.007| 2.796 | 14.3| 20.2
211 |1118.77 |+ 813.1| 1.744| 2.666| 9.4| 20.2 211 |111739| — 8 6.4 | 1.936| 2.810| 11.3| 20.0
221 |1112.12|4+ 913.1| 1.701| 2.670| 5.3| 19.9 221 |1111.25|— 730.0| 1.889| 2.824| 7.9| 19.8
3 2 |11 420|+41016.8| 1.684| 2.673 16| 19.7 3 2 |11 4.04|— 6353| 1.867| 2.838| 49| 19.6
312 |1056.02 | +1116.7| 1.696 | 2.677| 42| 19.9 312 |1056.62| — 527.1| 1.873| 2.853| 4.1 | 19.6
322 | 104857 | +12 65| 1.735| 2.681 83| 20.1 322 |1049.87| — 412.3| 1.908| 2.867| 6.6| 19.8
4 1 |1042.72 | +1241.7| 1.800| 2.685| 12.1| 20.3 4 1 | 104454 — 2580 1.9690| 2.882| 9.8| 20.0
411 |1039.07|-+13 0.0| 1.886| 2.680| 15.3| 20.6 411 |1041.16| — 150.5| 2.054| 2.897| 12.8| 202
67853 lwamura 3 4.7 170%5 1°0/ 3.6 18 245630 2005 XM 47 3 47123%4 3° 6/ 1.9 18
2 1 112632 |+ 5422 1.925| 2.763| 12.9| 20.2 2 1 |1130.27| +1231.1| 1.547| 2.403| 145]| 21.2
211 |1120.79 |+ 640.2| 1.851| 2.767| 9.3| 20.0 211 |1123.96|+1327.8| 1.491| 2.415| 10.5| 20.9
221 |1113.26 |+ 749.7| 1.803| 2.770| 5.3| 19.7 221 |1115.17 | +1429.7| 1.458| 2.426| 6.2| 20.7
3 2 |11 445|4+ 9 47| 1.783| 2.773 13| 194 3 2 |11 4.88|+1528.3| 1.453| 2.437| 3.6| 206
312 |1055.33 | +1017.4| 1.792| 2.775 39| 19.6 312 | 105439 | +16 15.0 | 1.476| 2.448| 6.2| 20.8
322 |1046.92 | +1121.0| 1.831| 2.776| 8.0| 19.9 322 |1044.97| +1644.0| 1.525| 2.458 | 10.4| 21.0
4 1 |1040.10|+1210.3| 1.896 | 2.776 | 11.8| 20.1 4 1 |1037.68| +1652.7| 1.598| 2.467 | 14.3| 21.3
411 |1035.46 | +1242.8| 1.982| 2.776 | 15.0| 20.3 411 |1033.13| +1641.9| 1.691| 2.476| 175| 215
496949 2001 XM 44 3 47 71°94 5°1/10.417 472883 2015 FR315 3 4.7260%6 1°0/ 3.5 17
2 1 |1122.68| —1157.9| 2.289| 3.049| 13.6| 21.2 2 1 112098 |+ 6 3.7| 2.349| 3.188| 10.8| 21.7
211 |1117.87|—12 7.2| 2.216| 3.064| 11.1| 21.0 211 |1116.71 |+ 7 09| 2.262| 3.179| 7.8| 21.4
221 |1111.46|—1156.8| 2.165| 3.079| 8.4| 20.9 221 |1110.86| -+ 8 8.1| 2.202| 3.170| 4.4| 21.2
3 2 |11 405|—11275| 2.140| 3.094| 6.0| 20.8 3 2 |11 3.97 |-+ 9202| 2.171| 3.161 1.1| 20.9
312 |1056.45| —1042.2| 2.143| 3.109| 5.1| 20.7 312 |1056.77 | +1031.1| 2.170| 3.151 3.4| 211
322 |1049.43| — 946.0| 2.174| 3.124| 6.6| 20.9 322 |1050.04 | +1135.1| 2.198| 3.142| 6.9| 21.3
4 1 |1043.71| — 844.9| 2.232| 3.139| 9.1| 21.0 4 1 |1044.47|4+1227.4| 2252 | 3.132| 10.2| 21.5
411 |1039.78| — 7451 | 2.314| 3.154| 11.6| 21.2 411 |1040.62 | 4+13 53| 2.330| 3.123| 13.0| 21.7
499072 2009 ET1o 3 4.7 301757 1°6/ 3.4 17 498587 2008 QS29 3 472301 075/ 4.217
2 1 |1124.69|+ 7 7.1| 1.442| 2.300]| 15.3| 21.7 2 1 |1127.71 |+ 6 46.5| 2.249| 3.080| 11.5| 21.3
211 |112035|4+ 751.6| 1.359| 2.285| 11.1| 215 211 |1121.66|-+ 7 0.0| 2.158| 3.070| 8.4| 21.1
221 |1113.37 |4+ 850.1| 1.299| 2.269| 6.4| 21.1 221 |1113.74|+ 720.9| 2.094| 3.050| 4.8| 208
3 2 |11 453 |+ 9556| 1.265| 2.254 1.8| 208 3 2 |11 459| -+ 7456| 2.058| 3.048 1.0| 205
312 |1055.08| +1058.6 | 1.257| 2.239| 5.0| 21.0 312 |1055.08| + 8 9.4| 2.053| 3.037| 32| 207
322 |1046.36 | +1150.7 | 1.274| 2.225| 10.2| 21.2 322 |1046.10 | + 828.3| 2.078| 3.026| 7.0| 20.9
4 1 |1039.63|-+12252| 1.315| 2.210| 15.0| 21.4 4 1 |1038.49 |4 839.0| 2.129| 3.013| 10.6| 21.1
411 |1035.70| +1239.2| 1.375| 2.196 | 19.0| 21.7 411 |1032.87|+ 839.4| 2.204| 3.001| 13.6| 213
143264 2003 AW, 3 47 10°79 1°4/ 5918 173453 2000 QF 16 3 4.7125%07 177/ 6.6 18
2 1 |1122.87|+ 056.3| 1.891| 2.721| 13.4| 19.2 2 1 |112528| — 045.7| 2726 | 3.527| 10.6| 20.7
211 |111830|+ 1 0.8| 1.817| 2.723| 10.0| 19.0 211 |1119.49| — 047.9| 2.650| 3.540| 8.0| 205
221 |1111.84|+ 118.7| 1.766| 2.726| 6.2| 18.8 221 |111230| — 040.0| 2.601| 3.552| 5.1| 20.4
3 2 |11 416 |4+ 146.9| 1.742| 2.729 23| 185 3 2 |11 426|— 0239| 2580 | 3.564| 23| 202
312 |1056.20 | + 220.5| 1.746 | 2.733 3.0| 18.6 312 |1056.06| — 0 2.6| 2590 | 3.575| 25| 202
322 |1048.91 |+ 2543 1.778| 2.737| 7.0| 18.9 322 |1048.39 |+ 0206| 2.631| 3586 | 5.3| 20.4
4 1 |1043.13 |+ 323.3| 1.835| 2.742| 10.7| 19.1 4 1 |1041.84|+ 0422| 2.700| 3597 | 81| 20.6
411 |1039.44 |+ 343.4| 1.915| 2.747| 14.0| 19.3 411 |1036.86|+ 059.3| 2.794| 3.608| 10.6| 20.8
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EPHEMERIDES

3 4.7 3 4.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
218652 2005 SY125 3 47129713 0°0/ 4.518 417044 2005hUY127 3 47 85781 079/ 3.818
h m o ’ o m m o ’ o m
2 1 [1124.40]|+ 2504 2.147| 2.974| 12.1] 215 2 1 |1126.08|+ 6350]| 1.810| 2.654| 13.3| 21.9
211 |1119.16 |+ 344.8| 2.079| 2.988 8.8| 21.3 211 |1120.62| -+ 7109| 1.750| 2.668| 9.6 | 21.7
221 |1112.22|+ 451.3| 2.037| 3.002 51| 21.1 221 |1113.16 |+ 756.4| 1.713| 2.681 54| 215
3 2 |11 425+ 6 47| 2.024| 3.014 1.1| 20.8 3 2 |11 4.48| -+ 8458 | 1.705| 2.695 13| 212
312 |1056.10 | + 7 18.5| 2.041| 3.027 3.0 21.0 312 |1055.63 |+ 9326| 1.725| 2.708 3.8| 21.4
322 |1048.60 | + 826.3| 2.088| 3.038 6.8| 21.2 322 |1047.62| +1011.0| 1.773| 2.721 8.0| 217
4 1 |104251 |+ 923.1| 2.162| 3.050| 10.2| 21.5 4 1 |1041.31|-+1037.0| 1.846| 2.735| 11.7| 21.9
411 |1038.31|-+10 58| 2.259| 3.060| 13.1| 21.7 411 |1037.23| +1048.6| 1.941| 2.748| 14.8| 222
402891 2007 SF3 3 4.7 200%01 0%/ 4.117 521062 2015 DL o3g 3 4.7231%1 0°3/ 5.0 17
2 1 [112880]|+ 547.2| 2.061| 2.801| 12.5] 223 2 1 [112322] + 316.8] 2.495]| 3.319| 10.8| 21.7
211 [112257 |+ 619.8| 1.976 | 2.887 91| 221 211 |111825| -+ 339.7| 2.405| 3.312| 7.9| 215
221 |111432|+ 7 23| 1.917| 2.882 52| 21.8 221 [1111.73 |+ 412.4| 2.342| 3.304| 47| 21.2
3 2 |11 473 |+ 750.1| 1.886| 2.876 11| 215 3 2 |11 419| -+ 451.4| 2.307| 3.296 1.1 21.0
312 |1054.77 |+ 837.1| 1.886| 2.870 35| 217 312 |1056.37 | + 532.6| 2.302| 3.288 25| 21.1
322 [1045.44 |+ 918.0| 1.915| 2.862 76| 219 322 |1048.99 |+ 611.4| 2.327| 3.280| 6.1| 21.3
4 1 |1037.62 |+ 948.3| 1.971| 2.854| 11.3| 222 4 1 |1042.77 |+ 6440| 2379 3.271 93| 215
411 |1031.97|+10 5.4| 2.050| 2.845| 145| 223 411 1103820+ 7 7.4| 2.456| 3.262| 12.1| 21.6
214238 2005 ES1s2 3 47 64°36 271/ 3.118 229095 2004 QC7 3 4.7123%48 4°5/28.0 18
2 1 |112825]+ 837.1| 1.388| 2.246| 15.8| 20.1 2 1 |112454|+17 06| 2.245| 3.009| 10.7| 20.9
211 [112256|+ 921.0| 1.340| 2.266 | 11.3| 19.9 211 |1119.26 | +1839.5| 2.194| 3.115| 7.8| 20.7
221 |1114.37|+1014.2| 1.315| 2.285 6.3| 19.7 221 |111229|+2019.0| 2.170| 3.130| 5.2| 20.6
3 2 |11 472|411 9.0| 1.316| 2.305 22| 195 3 2 |11 430|-+2151.0| 2.177| 3.145| 47| 206
312 |1054.97 | +1156.5| 1.344| 2.325 51| 19.7 312 |1056.14 | +23 8.4 | 2.213| 3.159| 6.6| 20.7
322 |1046.42| +1230.2| 1.398| 2.345 9.8| 20.0 322 |1048.66 | +24 6.4 | 2277 | 3.173| 9.3| 20.9
4 1 |1040.09|+1246.4| 1.475| 2.365| 14.0| 20.3 4 1 |104258 | +24429| 2.366| 3.186| 11.9| 21.1
411 |103653 | +1244.6| 1.572| 2.385| 17.4| 20.6 411 |1038.42| +2458.7| 2.475| 3.199| 141 21.3
522374 2016 CW3p, 3 4.7 263°14 0°7/ 5317 204496 2005 CHq 3 4.7 309%5 3°3/ 6.3 17
2 1 112544+ 2 7.8| 1.817| 2.648| 13.8] 21.7 2 1 [113079] + 034.1] 1.397| 2.230]| 17.1] 195
211 [112042 |+ 229.3| 1.727| 2.637| 10.3| 215 211 [1125.10| — 015.4| 1.303| 2.209| 13.2| 19.2
221 [1113.22|+ 3 52| 1.661| 2.624| 6.2| 21.2 221 [111634| — 0522 | 1.231| 2.188| 8.6| 18.8
3 2 |11 452|+ 351.7| 1.623| 2.612 1.7| 209 3 2 |11 528 — 116.3| 1.183| 2.167| 4.1| 185
312 |1055.34 |+ 4426 1.613| 2.599 3.3 20.9 312 [1053.27| — 129.9| 1.162| 2.147| 4.7| 185
322 |1046.75|+ 531.5| 1.630| 2.587 78| 21.2 322 |1041.91 | — 136.7| 1.167| 2.127| 9.6 | 187
4 1 |1039.76 | + 6125| 1.673| 2.574| 12.0| 21.4 4 1 |103269| — 141.9| 1.195| 2.108| 14.7| 18.9
411 |1035.07 |+ 641.2| 1.739| 2561| 156| 21.6 411 |102665| — 150.7| 1.244| 2.090| 19.2| 19.1
372412 2009 RP43 3 4.7 20350 1%°4/ 6.117 488901 2005 TQvs 3 4.7 250774 2°3/ 6.6 17
2 1 [112535] — 0265 2.371| 3.181| 11.7| 224 2 1 [1127.42] — 245.1] 1.706 | 2.521| 15.3| 22.0
211 [111986|— 0 4.1| 2.280| 3.176 8.8| 222 211 [112215| — 219.1| 1.604| 2.501| 11.8| 21.7
221 [1112.68|+ 031.2| 2.214| 3.170 55| 22.0 221 |111441|— 131.9| 1.525| 2.480| 7.6| 21.4
3 2 |11 438|+ 1165 2.177| 3.164 21| 217 3 2 |11 484 — 026.0| 1.473| 2.458 33| 21.1
312 |1055.76 |+ 2 7.4| 2.170| 3.157 26| 21.8 312 |1054.53| + 052.3| 1.448| 2.435 37| 211
322 104762+ 258.8| 2.193| 3.149 62| 22.0 322 (104471 |+ 214.4| 1.452| 2.411 83| 213
4 1 |1040.73 |+ 345.6| 2.244| 3.141 96| 222 4 1 |1036.58 |+ 331.5| 1.481| 2.386| 13.0| 21.5
411 103563 |+ 424.0] 2.320] 3.132| 125| 223 411 103101+ 436.2] 1.533| 2361 17.1| 21.7
89379 2001 Vg 3 4.7 198%06 2°8/ 1.417 120373 2005 PA» 3 4717334 2°1/ 2.118
2 1 |1124.09] +11115| 2.252| 3.099| 10.9| 20.1 2 1 |1123.84|+ 8335]| 2.306| 3.148| 10.9| 202
211 |1119.03|+1230.6| 2.175| 3.096 78| 19.9 211 |1118.77|-+10 0.8| 2.233| 3.151 7.8| 20.0
221 |1112.22|+1356.5| 2.125| 3.093 46| 197 221 |[1112.05| +1136.9| 2.186| 3.154| 4.4| 19.8
3 2 |11 4.28|+1522.3| 2.105| 3.088 28| 19.6 3 2 |11 4.27|-+1314.8| 2.170| 3.156 21| 19.6
312 |1056.04 | +16 40.7 | 2.115| 3.084| 5.0| 19.7 312 |1056.22 | +14 47.0| 2.184| 3.157| 4.4| 19.8
322 |1048.33 | +17 45.7 | 2.154| 3.078 8.3| 19.9 322 |1048.71| +16 7.1 | 2.229| 3.158| 7.8| 20.0
4 1 |1041.95|-+1833.5| 2.219| 3.072| 11.4| 20.1 4 1 |1042.49|+1710.7| 2.300| 3.159 | 10.9| 20.2
411 |1037.45|+19 26| 2.306| 3.066| 14.1| 20.2 411 |1038.08| +1755.7| 2.394| 3.158| 13.5| 20.4
237312 2008 YT133 3 4.7 348°18 0%/ 4.117 277783 2006 DFo11 3 4.7 292200 0°3/ 5.0 17
2 1 [1123.43]|+ 551.0| 1.911| 2.754| 12.7] 205 2 1 112254+ 221.4] 1.954| 2.788| 12.9| 21.3
211 [1118.75|+ 619.9| 1.834| 2.752 93| 20.2 211 |[1118.11 |+ 259.8| 1.872| 2.783| 9.5| 21.1
221 [1112.13|+ 6589 | 1.783| 2.750 53| 20.0 221 |1111.79 |+ 351.9| 1.815| 2.779| 5.6 | 20.9
3 2 |11 427 |+ 7433 1.758| 2.749 11| 19.7 3 2 |11 4.23|-+ 4535| 1.785| 2.775 14| 206
312 |1056.10 | + 827.1| 1.763| 2.747 35| 19.9 312 |1056.33 |+ 557.9| 1.785| 2.771 31| 207
322 |104859 |+ 9 4.8| 1.795| 2.746 76| 20.1 322 |1049.03|+ 6586| 1.812| 2.767| 7.3| 20.9
4 1 |104259 |-+ 931.7| 1.852| 2.745| 11.4| 20.3 4 1 |1043.17 |+ 749.8| 1.865| 2.763| 11.1| 21.2
411 |1038.70 |+ 9454| 1.932| 2.744| 146| 20.5 411 1103936+ 8275| 1.941| 2759 | 14.4| 21.4
259261 2003 CZo 3 47 13’59 274/ 6.4 18 323810 2005 RU13 3 4.7240°75 079/ 5.5 17
2 1 [112269] — 054.0| 1.318| 2.163| 17.3] 19.6 2 1 [112570| + 145.1] 1.915]| 2.742| 13.4]| 21.8
211 [1118.82|— 049.0| 1.254| 2.167| 13.1| 19.3 211 [112049|+ 2 6.1| 1.827| 2.734| 10.0| 215
221 |111241|— 023.3| 1.210| 2.171 83| 19.1 221 [1113.22|+ 2409| 1.763| 2.725| 6.0 21.3
3 2 |11 435|+ 019.3| 1.191| 2.177 3.4| 18.8 3 2 |11 455|-+ 3259| 1.726| 2.715 1.8| 21.0
312 |1055.93 |+ 111.8| 1.196| 2.184 39| 188 312 |1055.45 |+ 4154 | 1.719| 2.706 31| 21.0
322 [1048.47|+ 2 55| 1.227| 2.192 87| 19.1 322 |1046.94 |+ 5 34| 1.740| 2.696| 7.4| 21.3
4 1 |1043.09 |-+ 252.3| 1.281| 2.200| 13.4| 19.4 4 1 |103996 |+ 544.1| 1.786| 2.685| 11.4| 21.5
411 |104047 |+ 326.3| 1.355| 2.210| 17.4| 19.7 411 |1035.17 |+ 6135| 1.856| 2.675| 149| 21.7
366428 2001 VB, 3 4.7 112736 12°9/21.9 18 330958 2009 SK341 3 47266737 378/ 8.117
2 1 |112668| —3536.1| 2.191| 2.769| 18.7| 20.1 2 1 [112423] — 619.5] 1.925]| 2.723| 145]| 21.6
211 [1121.33| —3642.6| 2.115| 2.780 | 17.3| 20.0 211 [111952| — 6145| 1.826| 2.707| 11.5| 21.4
221 |1113.74| —37175| 2.054| 2.792| 15.8| 19.9 221 [1112.73| — 5495 | 1.749| 2.691 80| 21.1
3 2 |11 463|—3716.0| 2.009| 2.803| 14.4| 19.8 3 2 |11 447|—5 56| 1.698| 2.674| 47| 20.9
312 |1055.09| —3636.9| 1.985| 2.814| 13.3| 19.7 312 |1055.67| — 4 6.9| 1.675| 2.657| 4.2| 208
322 |1046.23 | —3523.2| 1.983| 2.825| 12.9| 19.7 322 |1047.35| — 259.8| 1.681| 2.640| 7.3| 21.0
4 1 |1039.10| —3341.9| 2.003| 2.835| 13.3| 19.7 4 1 |104049| — 151.7| 1.712| 2623 | 11.1| 21.2
411 |103437| —3143.1| 2.044| 2.845| 14.4| 19.8 411 |103580| — 049.7| 1.767| 2.605| 147| 21.3
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EPHEMERIDES

3 4.7 3 4.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
209997 2006 JN16 3 47265732 0°0/ 4.516 21479 Marymartha 3 4.7 229733 171/ 3.7 18
h m o ’ o m m o ’ o m
2 1 |112587|+ 316.8| 1.687| 2525| 14.4| 21.3 2 1 |112755|+ 5235]| 1.695| 2.536| 142] 18.3
211 |1120.98 |+ 356.4| 1.593| 2507 | 10.7| 21.0 211 |112215|+ 6221 | 1.608| 2.525| 10.4| 18.0
221 [1113.69|+ 452.1| 1.522| 2.488 6.3| 20.7 221 |111434|+ 7356| 1.545| 2513| 59| 17.7
3 2 |11 470 |+ 559.0| 1.478| 2.468 1.4| 203 3 2 |11 4.84|-+ 857.4| 1.510| 2.499 14| 17.4
312 |1055.06 |+ 7 9.3| 1.462| 2.448 3.8| 20.4 312 |1054.78 | +10185| 1.503| 2.486| 4.4| 175
322 |1045.99 |+ 815.0| 1.474| 2.428 87| 207 322 |1045.36 | +1130.2| 1.524| 2.471 92| 17.8
4 1 |1038.62|-+ 9 87| 1.511| 2.407| 13.3| 20.9 4 1 |1037.71|+12259| 1571 | 2.455| 13.6| 18.0
411 |1033.75|+ 9459| 1.569| 2.386| 17.2| 21.1 411 |1032.60|+13 2.0| 1.638| 2.439| 17.3| 18.2
241876 2001 UL12 3 4.7 132°40 4%6/28.218 427395 1995 UB3; 3 4.7145%87 2°1/ 7.116
2 1 |1124.64| +2020.6| 2.465]| 3.317 99| 205 2 1 [112333] — 332.2] 2.216| 3.020| 12.6| 224
211 |1119.24|+21182| 2.407| 3.324| 7.4| 204 211 |1118.44|— 3 26| 2.138| 3.027| 9.6| 222
221 |1112.26| +22135| 2.375| 3.330 52| 20.2 221 |1111.88| — 216.8| 2.083| 3.033| 6.2| 220
3 2 |11 432|423 05| 2.372| 3.336 47| 20.2 3 2 |11 427|— 118.0| 2.056| 3.039 29| 218
312 |1056.22 | +2334.1| 2.398 | 3.341 6.3| 20.3 312 |1056.42| — 011.3| 2.059| 3.045 29| 218
322 |1048.76 | +23 51.3 | 2.452| 3.347 8.8| 20.5 322 |1049.13 |+ 057.2| 2.091| 3.050| 6.2| 22.0
4 1 |1042.62|-+2351.1| 2.530| 3.352| 11.2| 20.6 4 1 |1043.16 |+ 2 16| 2.151| 3.055| 95| 22.2
411 |1038.27|+23343| 2.630| 3.357| 13.3| 20.8 411 |1039.02|+ 256.9| 2.235| 3.060| 12.5| 22.4
162630 2000 SCi46 3 4.7 236723 078/ 5.4 17 8948 1997 CWoy 3 4.7 14084 0°7/ 5.4 18
2 1 [112724]|+ 1129 1.905| 2.728| 13.6| 21.0 2 1 |112750|+ 1409]| 1.978| 2.801| 13.2] 18.6
211 |1121.71|+ 143.0| 1.809| 2.714| 10.2| 20.7 211 [112157 |+ 211.1| 1.908| 2.812| 9.8| 18.4
221 |1114.00|+ 228.6| 1.738| 2.698 6.2| 20.4 221 |1113.71 |+ 2545| 1.863| 2.824| 58| 182
3 2 |11 475|+ 325.7| 1.694| 2.682 1.8| 20.1 3 2 |11 4.66| -+ 346.7| 1.845| 2.834 16| 17.9
312 |1054.95|+ 4283 1.679| 2.665 32| 20.2 312 |1055.39 |+ 441.9| 1.858| 2.844| 3.0| 18.0
322 |1045.68 |+ 529.4| 1.693| 2.648 77| 20.4 322 |1046.86 |+ 534.0| 1.899| 2.853| 7.1| 18.3
4 1 |1037.96 |+ 6226| 1.733| 2.629| 11.9| 20.6 4 1 |1039.90 |+ 617.7| 1.968| 2.862| 10.8| 18.5
411 |103252|+ 7 3.0| 1.796| 2.610| 155| 20.8 411 |1035.09|+ 649.6| 2.050| 2.870| 13.9| 18.8
80764 2000 CPss 3 4.7 139737 071/ 4.6 18 399585 2003 SH33» 3 4.7111%34 0°9/ 3.8 18
2 1 [112854|+ 3159 1.640| 2.485| 14.8] 19.8 2 1 |1127.12| + 5248 1.773| 2613 | 13.7| 21.7
211 [112263|+ 4 28| 1.584| 2.496| 10.8| 19.6 211 |1121.40| -+ 619.7| 1.715| 2.631 99| 215
221 |1114.44|+ 5 45| 1542 | 2.507 6.2| 19.3 221 |1113.64 |+ 726.2| 1.681| 2.648| 56| 21.3
3 2 |11 481 |+ 614.8| 1.527| 2.517 1.3| 19.0 3 2 |11 4.65|-+ 837.6| 1.675| 2.665 1.3] 21.0
312 |1054.91 |+ 7255 1.541| 2527 37| 19.2 312 |1055.49 |+ 9459 | 1.698| 2.681 39| 213
322 |1045.92 |+ 828.7| 1.583| 2.535 8.4| 195 322 |1047.21 | +1044.4| 1.750| 2.697| 8.2 | 215
4 1 |1038.83 |-+ 9185| 1.651| 2544 | 126| 19.8 4 1 |1040.69 | -+1128.3| 1.827| 2.713| 11.9| 21.8
411 |103425|+ 951.4| 1.740| 2551 | 16.1| 20.0 411 |1036.47 | +11553| 1.926| 2.727| 15.1| 22.0
497779 2006 SV341 3 4.7 143%93 071/ 4.6 17 119989 2002 XB7 3 4.7156°35 4°6/29.9 18
2 1 |112357|+ 5 3.0| 2.781] 3.606 9.8| 22.0 2 1 |113054]| +1510.2| 1.602| 2.459| 14.1| 20.1
211 |111827|+ 5253 | 2.706 | 3.614| 7.1| 219 211 |1124.23|+1617.3| 1.542| 2.465| 10.2| 19.9
221 |1111.64 |+ 554.7| 2.658| 3.622 41| 217 221 |1115.43 | +1727.5| 1.506| 2.471 6.4| 19.6
3 2 |11 419 |+ 628.0| 2.640| 3.630 08| 21.4 3 2 |11 5.06|-+1831.3| 1.497| 2.476| 47| 195
312 |1056.58 |+ 7 1.4| 2.652| 3.637 24| 216 312 |1054.41|+1920.0| 1.517| 2.480| 7.2| 19.7
322 |1049.45|+ 731.4| 2695| 3.644| 55| 21.8 322 |1044.77| +1947.9| 1562 | 2.484| 11.0| 19.9
4 1 |1043.40 |-+ 755.0| 2.765| 3.651 84| 220 4 1 |1037.22|+1953.1| 1.632| 2.487| 147| 20.2
411 |1038.86 |-+ 810.0| 2.860| 3.657| 10.8| 22.2 411 |1032.40|+1936.9| 1.720| 2.490| 17.8| 20.4
310934 2003 SJ295 3 47 85°07 478/ 8.818 208428 2001 TO16 3 4.7119%98 0°9/ 3.5 18
2 1 |112570| — 8155| 1.582| 2.381| 17.1| 20.6 2 1 |1121.33|+ 5289| 2598| 3.431| 10.1| 20.8
211 |1120.69|— 813.7| 1.514| 2.393| 13.5| 20.4 211 |1116.76 | + 6359 | 2531 | 3.444| 72| 20.6
221 |1113.37| — 747.0| 1.467| 2.405 96| 20.2 221 |1110.82 |+ 751.5| 2.491| 3.457| 4.0| 20.4
3 2 |11 459 | — 657.2| 1.444| 2.417 59| 20.0 3 2 |11 4.05|-+ 910.8| 2.480| 3.470 1.0| 202
312 |1055.50 | — 550.0 | 1.449 | 2.428 51| 20.0 312 |1057.12 | +1027.8| 2.501 | 3.482 3.0| 20.4
322 |1047.29 | — 433.7| 1.480| 2.440 8.0| 20.2 322 |1050.71 | +1137.3| 2552 | 3.494| 6.2| 20.6
4 1 |1040.97 | — 317.4| 1.536| 2.452| 11.8| 20.4 4 1 |1045.39|+12354| 2.630| 3506| 9.1| 20.8
411 |1037.16| — 2 9.1| 1.615| 2.463| 15.4| 20.6 411 |1041.61|+1319.6| 2.733| 3517 | 11.5| 21.0
189221 2004 ENgo 3 47 80°14 1°8/ 3.318 426564 2013 RFo7 3 4.7137%34 2°0/ 2.7 18
2 1 [1126.09]| + 620.7| 1.311| 2.171| 16.4] 20.8 2 1 [1126.10] +1031.1] 2.228| 3.071| 11.2] 215
211 [1121.38|+ 7243 | 1.248| 2.174| 11.9| 205 211 |112039|-+1111.1| 2.161| 3.080| 8.0| 21.3
221 |1113.95|+ 843.6| 1.206| 2.177 6.7| 20.2 221 |[1112.98| +1156.1| 2.121| 3.088| 4.6| 21.1
3 2 |11 473|410 9.6| 1.190| 2.179 20| 19.9 3 2 |11 452|-+12409| 2.110| 3.097 20| 20.9
312 |1055.12 | +1130.9| 1.200| 2.182 53| 20.1 312 |1055.88| +1320.1| 2.128| 3.105| 4.1| 21.1
322 |1046.52 | +1237.7| 1.236| 2.185| 10.6 | 20.4 322 |1047.92| +1349.2| 2.176| 3.112| 75| 21.3
4 1 |1040.15|+1323.4| 1.294| 2.188| 15.3| 20.7 4 1 |1041.36 | +14 57| 2.250| 3.120| 10.7| 21.5
411 |1036.72| +1345.7| 1.372| 2.191| 19.2| 21.0 411 |1036.72| +14 84| 2346 3.126| 133| 21.7
145366 2005 MP39 3 4.7 239742 076/ 5.4 17 500520 2012 TAs30 3 4.7 160°07 078/ 3.6 17
2 1 [112211]+ 1553 2.675| 3.494| 10.3| 21.0 2 1 |112277|+7 09| 2.856| 3.687| 9.4]| 224
211 |1117.40| + 222.7| 2.580| 3.482 76| 20.8 211 |1117.70 | + 7 42.8| 2.781| 3.693| 6.7| 223
221 |1111.24|+ 3 05| 2510 3.471 46| 20.6 221 |1111.34| -+ 831.2| 2.733| 3.699 3.8| 221
3 2 |11 4.12|+ 3455 2.470| 3.459 1.3| 203 3 2 |11 416+ 922.0| 2.715| 3.705 1.0| 21.9
312 |1056.72 | + 433.7| 2.460| 3.446 24| 204 312 |1056.82 | +1011.0| 2.728| 3.710 28| 22.0
322 |1049.70 | + 520.5| 2.480| 3.434| 5.7| 206 322 |1049.94 | +1054.1| 2.772| 3.714| 5.8| 222
4 1 |1043.72|+ 6 2.0| 2.528| 3.421 8.8| 20.8 4 1 |1044.08| +1128.4| 2.843| 3.718| 85| 22.4
411 |1039.26 |+ 6349| 2.600| 3.408| 11.4| 20.9 411 |1039.68| +1151.8| 2.939| 3.722| 109| 22.6
109922 2001 SUs3p 3 47 89°17 0°0/ 4.518 284091 2005 ME,4 3 4.7230°06 3°0/29.7 17
2 1 112469+ 247.1| 1.790| 2.626 | 13.8] 20.7 2 1 |112151|+1255.0]| 2529| 3.379| 9.8| 21.0
211 [1119.64 |+ 336.8| 1.729| 2.642| 10.1| 20.4 211 |1117.06 | +14 14.3| 2.449| 3.371 70| 208
221 [111263|+ 4405| 1.692| 2.658 58| 20.2 221 |1111.09| +1538.7| 2.397| 3.363| 4.3| 20.6
3 2 |11 4.42|+ 5522 1.683| 2.673 1.2 19.9 3 2 |11 4.13|-+17 1.8| 2.375| 3.355 3.0 205
312 |1056.03|+ 7 4.3| 1.703| 2.689 33| 20.1 312 |1056.88 | +1817.2| 2.383| 3.346| 5.0| 20.6
322 |1048.46 |+ 8 95| 1.751| 2.704| 7.6| 20.4 322 |1050.07 | +1919.8| 2.420| 3.337| 7.9| 208
4 1 |104254 |+ 9 24| 1.825| 2.720| 11.5| 20.7 4 1 | 104439420 6.1 | 2.483| 3.328| 10.6| 21.0
411 |1038.82 |+ 9395| 1.921| 2.735| 147| 20.9 411 |1040.34| +20349| 2568| 3319 | 13.1| 21.1




EPHEMERIDES

3 4.7 3 4.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
323531 2004 RX179 3 47231782 4°1/ 9318 421709 2014hPH22 3 4.7 102783 078/ 3.9 18
h m o ’ m m o ’ o m
2 1 |1123.16|— 950.6| 2.287| 3.058 13.3 20.8 2 1 |112688|+5 91| 1.711| 2.552| 14.1]| 21.3
211 |111845|— 933.7| 2.186| 3.047| 10.7| 20.6 211 |112132|+ 6 05| 1.652| 2569 | 10.2| 21.1
221 |1111.99| — 856.5| 2.108| 3.036| 7.8| 20.4 221 |1113.64|+ 7 4.0| 1.619| 2586 | 5.7| 20.9
3 2 |11 434|—8 0.0| 2.057| 3.024| 5.0| 202 3 2 |11 470|+ 8129 1.612| 2.602 12| 206
312 |1056.30 | — 648.1| 2.035| 3.011 43| 20.1 312 |105559 |+ 919.3| 1.634| 2.618| 3.9| 20.8
322 |1048.69| — 526.8| 2.042| 2998 | 6.5| 202 322 |1047.37|+1016.2| 1.685| 2.634| 83| 21.1
4 1 |104231|— 4 30| 2.077| 2985| 9.6| 20.4 4 1 |1040.95| +1058.6| 1.760| 2.649 | 12.1| 21.4
411 1037771 — 243.6| 2136| 2.971| 1261 206 411 |1036.89| +1124.2| 1.857| 2.664| 15.4| 21.6
270240 2001 UH1o 3 47 18226 2°3/ 2.117 89912 2002 EYi3 3 4.7268°11 1°4/ 6.3 18
2 1 |112629|+1128.7| 2526| 3.365| 10.2| 22.6 2 1 |1121.02| — 051.6| 2.473| 3.286| 11.2| 19.7
211 |112044|-+12227| 2.450| 3.366| 7.3| 22.4 211 |1116.71| — 025.8| 2.383| 3.280| 8.4| 195
221 |1113.00|+1321.3| 2.401| 3.367| 42| 222 221 |1110.91 |+ 012.8| 2.319| 3.275| 5.3| 19.3
3 2 |11 454|-+1419.1| 2.382| 3.367 23| 221 3 2 |11 413+ 1 14| 2283| 3.269| 21| 19.1
312 |1055.85| +1510.7 | 2.394| 3.365| 4.2| 222 312 |1057.07|+ 155.6| 2.276| 3.263| 25| 19.1
322 |1047.69 | +1551.8| 2.436| 3.363| 7.3| 224 322 |1050.46 |+ 250.4| 2299 | 3.257| 5.8| 19.3
4 1 |1040.76 | +1619.4| 2505 | 3.361| 10.2| 22.6 4 1 |1044.95|+ 3409| 2340 | 3251| 89| 195
411 |1035.59 | +16325| 2596 | 3.357| 12.7| 228 411 |1041.05| + 423.3| 2.424| 3245| 11.8| 19.7
341629 2007 VGy 3 4.7 12077 095/ 4.117 292443 2006 SB3s2 3 4.7166°96 3°5/ 9.5 17
21 |112230|+ 5 43| 2481 | 3.313| 106| 21.4 2 1 |1121.01|— 9553]| 2759 | 3.523| 115]| 215
211 |111751 |-+ 551.1| 2412 | 3.324| 7.6| 21.3 211 |111655| — 9340| 2.669| 3.526| 92| 21.4
221 |1111.28 |+ 646.6| 2369 | 3.335| 43| 21.1 221 |1110.75| — 855.8| 2.604| 3529 | 6.6| 21.2
3 2 |11 417 |+ 7465| 2356 | 3.346| 0.9| 208 3 2 |11 409|— 8 24| 2566| 3531 | 43| 21.1
312 |1056.80 | + 845.3| 2.372| 3.356 29| 21.0 312 |1057.21 | — 6 57.3| 2558 | 3.533| 3.6| 21.0
322 |1050.15 |+ 938.4| 2.419| 3.366| 6.2| 21.2 322 |1050.76 | — 545.3| 2580 | 3.535| 5.4| 21.1
4 1 |104458|+1021.7| 2.492| 3376| 92| 214 4 1 |104532| — 431.7| 2630| 3537| 7.9| 21.3
411 |1040.63|-+1053.0| 2.590| 3.385| 11.8| 21.6 411 |1041.36| — 321.9| 2706 | 3538| 10.4| 21.5
406299 2007 GY23 3 4.7 276%02 075/ 4.3 17 12107 1998 KU 3 4.7 31°95 3°3/7.218
2 1 |112734|+ 453.8]| 1.480| 2.327| 155 22.1 2 1 |112528| — 4 39| 1.203| 2.124| 184]| 17.6
211 |1122.40|-+ 526.7| 1.388| 2.307| 11.5| 21.8 211 |112091 | — 346.4| 1.222| 2.125| 14.2| 17.4
221 |111470 |+ 6154| 1.318| 2.286| 6.7| 21.5 221 |111378| — 3 25| 1.172| 2.127| 93| 17.1
3 2 |11 500 |-+ 7143| 1.275| 2.265 14| 211 3 2 |11 479| — 155.8| 1.145| 2.129| 45| 16.8
312 | 105452 |+ 815.0| 1.258 | 2.244 | 4.4| 21.2 312 | 105532 | — 0345 | 1.144| 2.130| 43| 1638
322 |1044.67|+ 9 9.0| 1.268| 2.222| 9.8| 215 322 |1046.80 |+ 050.7| 1.168| 2.132| 9.1 | 17.1
4 1 |1036.78 |+ 9489 | 1.302| 2.200| 149 | 21.7 41 104047 |+ 2 9.0| 1.216| 2.134| 140| 17.4
411 |1031.77|+1010.6| 1.355| 2.178| 19.1| 21.9 411 |1037.11]+ 3122 1.283| 2.137| 183 | 17.6
140598 2001 TDass 3 47 71°32 7°0/27.518 66404 1999 LKoo 3 4.7280%9 2°1/ 3.118
2 1 |112826|+21485| 1.628| 2.491| 13.5| 18.9 2 1 |1126.95|+ 833.4| 1.549| 2.403| 146]| 19.8
211 |1122.41|+42313.6| 1.591| 2512| 10.2| 18.8 211 |1122.02 |+ 918.3| 1.459| 2.382| 10.7| 19.5
221 |1114.26|+24332| 1579 | 2532| 7.6| 187 221 |1114.45|+1015.2| 1.391| 2.361| 6.1| 19.2
3 2 |11 480|+2537.1| 1.594| 2553| 7.1| 187 3 2 |11 4.97|-+1117.1| 1.350| 2.339| 22| 1838
312 |1055.31 | +2617.9| 1.635| 2573| 92| 1838 312 |1054.78 | +1215.1| 1.337| 2.317| 5.3| 19.0
322 |1046.95| +2632.2| 1.701| 2593 | 12.1| 19.1 322 | 104521 | +13 1.3| 1.349| 2.295| 10.2| 19.2
4 1 |1040.66 | +26206| 1.789| 2.614| 15.0| 19.3 4 1 |1037.54|+1329.7| 1.386| 2.273| 149| 19.4
411 |1036.95| +2546.8| 1.896| 2.634| 175| 19.5 411 |1032.63|+1337.9| 1.442| 2250| 189 | 19.6
312121 2007 TKaxo 3 47 86°74 0°9/ 3.918 335893 2007 RT 207 3 4711610 1°0/ 3.6 18
2 1 |112856|+ 538.0| 1.555| 2.400| 15.1| 21.6 2 1 |112435|+ 731.1| 2561 | 3.3905| 10.2| 21.7
211 |1122.62|+ 621.4| 1.503| 2.422| 10.9| 21.4 211 |111891 |-+ 8 85| 2498 | 3.412| 7.3| 215
221 |1114.41 |+ 716.7| 1.475| 2.443| 6.1| 21.2 221 |1112.06 |+ 852.1| 2462 | 3.429| 41| 21.3
3 2 |11 485|+ 817.0| 1.474| 2.464 1.3| 20.9 3 2 |11 436|-+ 937.6| 2.456| 3.445 11| 211
312 |1055.18 | + 9142 | 1501 | 2.485| 4.1| 21.1 312 |1056.55 | +10 20.5| 2.480 | 3.461 31| 21.3
322 |1046.58 | +10 1.3| 1.555| 2.505| 8.7| 21.4 322 |1049.32| +1056.6 | 2.534| 3.477| 6.2| 215
4 1 |1039.99 | +1033.7| 1.634| 2526 | 12.8| 21.7 4 1 |1043.29| +1123.1| 2.615| 3.492| 91| 217
411 |1035.97|+10495| 1.734| 2545| 16.1] 22.0 411 |1038.90| +1138.3| 2.720| 3506 | 11.5| 21.9
197054 2003 UH149 3 4.7 127200 1°8/ 2.7 18 287458 2002 YGa3 3 4.7 64°37 2° 8/ 2.318
2 1 |112497 |+ 9494 2369 3.210| 10.7| 21.1 2 1 |112553 |+ 942.7| 1.540| 2.399| 14.4] 20.6
211 |1119.48|-+1033.9| 2.305| 3.223| 7.6| 20.9 211 |112049|-+1052.4| 1.492| 2.418| 10.3| 20.3
221 |1112.42|+1123.7| 2.268| 3.235| 4.3| 20.7 221 |111322|-+1210.3| 1.468| 2.438| 5.8| 20.1
3 2 |11 4.42|-+1213.8| 2.260| 3.247 1.8| 205 3 2 |11 4.62|+1327.6| 1.470| 2.457| 28| 20.0
312 |1056.27 | +1258.7 | 2.282| 3.259 3.8| 207 312 |1055.91 | +14350| 1.500| 2.476| 55| 20.2
322 |1048.74| +1334.4| 2333| 3270| 7.1| 20.9 322 |1048.21 | +1525.8| 1.557| 2.496| 9.7| 205
4 1 |104252|-+1357.9| 2411 | 3.281| 10.1| 21.1 4 1 |1042.45|+1556.4| 1.637| 2515| 135| 20.8
411 |1038.08|+14 8.0 2512 | 3.2901| 12.6| 21.3 411 |1039.18| +16 6.2 1.738| 2535| 16.6| 21.0
355806 2008 SZos0 3 47 222799 2°1/ 6.4 18 261123 2005 TP1s 3 47 90°72 372/ 1.918
2 1 |1127.48| — 139.0| 1.638| 2.459| 15.6| 22.0 2 1 |112691|+12435| 1.789| 2.644| 12.9| 20.7
211 |1122.14|— 119.8| 1552 | 2.452| 11.9| 21.7 211 |1121.32| +13349| 1.732| 2.656| 9.3| 205
221 |111436|— 041.2| 1.488| 2.445| 75| 21.4 221 |1113.66 | +1430.7| 1.699| 2.667| 55| 20.3
3 2 |11 490| -+ 013.8| 1.451| 2.436 31| 212 3 2 |11 473|+1523.4| 1.694| 2.678| 3.2| 20.2
312 |1054.89 |+ 1185 | 1.441| 2.428 36| 21.2 312 |1055.63|+16 6.1 | 1.718| 2.680| 5.6| 20.4
322 | 104558 |+ 225.1| 1.459 | 2.419| 82| 21.4 322 |1047.41|+1633.7| 1.768| 2.700| 9.3| 20.6
4 1 |1038.08|+ 325.6| 1.503| 2.400| 12.7| 21.6 4 1 |1040.95| +1643.8| 1.843| 2.711| 12.7| 208
411 |1033.16 |+ 4139| 1.568| 2399 | 16.6| 21.9 411 |1036.81| +1636.4| 1.939| 2.722| 15.7| 21.1
368972 2007 CL2g 3 47 26°47 1°4/ 3.518 65434 2002 TDo2s3 3 4.7 56700 072/ 4.518
2 1 |112328|+ 6142| 1551 | 2.406| 14.6| 208 2 1 |112299|+ 1 24| 1.438| 2.283| 16.1| 18.1
211 |111899 |-+ 7 86| 1.486| 2.410| 10.5| 20.5 211 |1118.74|+ 229.0| 1.389| 2.306| 11.7| 17.8
221 |1112.45| 4+ 815.9| 1.445| 2.414| 5.9| 203 221 |111225|+ 4152| 1.363| 2329| 6.7| 17.6
3 2 |11 446 |-+ 9289 1.429| 2.419 16| 20.0 3 2 |11 442|+ 6115| 1.363| 2.353 14| 173
312 |1056.17 | +1038.7 | 1.441| 2.424| 45| 20.2 312 |1056.48 |+ 8 6.2| 1.391| 2377 | 3.9| 17.6
322 |1048.73 | +1137.4| 1.480| 2.430| 9.1| 205 322 | 104954 | + 9484 | 1.446| 2.401| 88| 17.9
4 1 |1043.12|+1219.2| 1.542| 2.436| 13.3| 207 4 1 |104454| +11105| 1.526| 2.425| 13.0| 182
411 |1039.97|+1241.8| 1.625| 2.442| 16.8| 21.0 411 |1042.01|+12 9.0| 1.627| 2.449| 165| 185
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EPHEMERIDES

3 4.7 3 4.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
459602 2013 HDs 3 47327773 471/ 7.916 340613 2006 QOss 3 47 97755 075/ 5.317
h m o ’ o m m o ’ o m
2 1 [1123.99| — 543.0| 1.444| 2.263| 17.4| 21.1 2 1 |1125.16 |+ 328.7| 2.301| 3.126| 11.5| 20.8
211 |1119.82|— 539.2| 1.364| 2.258| 13.7| 20.8 211 |1119.71 |+ 336.3| 2.226| 3.133| 85| 20.6
221 |[1113.12|— 5105 1.305| 2.253 9.4| 20.6 221 |1112.63 |+ 353.1| 2.177| 3.139| 5.0| 20.4
3 2 |11 467 |— 4187 | 1.270| 2.249 52| 20.3 3 2 |11 453 |+ 416.1| 2.156| 3.145 13| 20.1
312 |1055.70| — 3 9.9 1.261| 2.245 47| 20.3 312 |1056.22 | + 441.2| 2.165| 3.151 26| 20.2
322 |1047.50 | — 1529 1.278| 2.241 8.6| 20.5 322 | 104850 |+ 5 4.4| 2.203| 3.157| 6.2| 205
4 1 |1041.24|— 037.6| 1.318| 2.238| 13.1| 20.7 4 1 |1042.09 |+ 5222| 2268 | 3.163| 95| 20.7
411 |1037.70| + 027.3| 1.380| 2.235| 17.1| 21.0 411 |103750|+ 531.9| 2357 | 3.169| 12.3| 20.9
112654 2002 PPgs 3 4.7 178%8 0°7/ 3.918 285872 2001 NRs 3 4.7238%85 3°2/ 1.818
2 1 [112622]|+ 5295 2.142| 2.975| 12.0] 21.0 2 1 |1128.61|+11106]| 1.803| 2.652| 13.1| 21.8
211 |1120.64|+ 617.5| 2.064| 2.977 87| 208 211 |1122.92|+12215| 1.714| 2.636| 95| 215
221 |1113.24|+ 7159 2.012| 2.978 49| 20.6 221 |1114.84| +1341.8| 1.650| 2.618| 5.6 | 21.2
3 2 |11 466 |+ 819.4| 1.989| 2.979 11| 203 3 2 |11 5.07|-+15 3.3| 1.615| 2.599 32| 21.0
312 |1055.80 |+ 921.7| 1.996| 2.979 34| 205 312 |1054.70 | +1617.0| 1.608| 2580 | 5.9| 21.2
322 |1047.55|+1016.9| 2.032| 2.978 73| 207 322 |1044.92 | +17152| 1.630| 2559 | 10.1| 21.4
4 1 |1040.71|-+11 05| 2.095| 2.977| 10.8| 21.0 4 1 |1036.84|+1753.0| 1.676| 2538 | 14.1| 21.5
411 |1035.85|-+1129.8| 2.181| 2.975| 13.8| 21.2 411 |1031.25|+18 89| 1.742| 2515| 175| 21.7
368606 2004 RJ212 3 4.7 103°88 579/10.4 18 77830 2001 QZ2» 3 4.7188739 0°0/ 4.5 17
2 1 |112654]| —1210.3| 2.071| 2.829| 14.9| 20.6 2 1 |1126.08|+ 523.3| 2.225| 3.056| 11.7| 19.7
211 [1120.93| —1237.8| 1.995| 2.842| 12.2| 20.4 211 |1120.47 |-+ 530.7| 2.146| 3.056| 85| 195
221 |1113.42| —12443| 1.942| 2.854| 9.3| 20.2 221 |1113.12 |+ 546.3| 2.091| 3.056| 4.9| 19.2
3 2 |11 471|—1229.6| 1.914| 2.866 6.8| 20.1 3 2 |11 465|+ 6 6.6| 2.066| 3.056 1.1] 19.0
312 |1055.70 | —1156.2 | 1.914| 2.878 59| 20.1 312 |1055.91 |+ 627.4| 2.070| 3.055 29| 19.1
322 |1047.37|—11 9.0| 1.942| 2.889 75| 20.2 322 |1047.77 |+ 6449 | 2.103| 3.055| 6.6| 19.3
4 1 |104053| —1014.6| 1.996| 2.901| 10.1| 20.4 4 1 |1040.99 | + 655.8| 2.163| 3.055| 10.1| 19.6
411 |1035.78| — 919.8| 2.074| 2.912| 12.8| 20.6 411 |1036.13|+ 657.6| 2.247| 3.054| 13.0| 19.7
393990 2005 UF 416 3 4.7 202752 475/29.9 18 295035 2008 EUg3 3 4.7275°11 0°5/ 5.2 17
2 1 |1130.41|+15 59| 1.749| 2.602| 13.3| 21.8 2 1 |1123.03|+ 054.4| 1.771| 2.604| 141] 21.6
211 |1124.14| +1614.2| 1.676 | 2.598 97| 215 211 |1118.81 |-+ 146.3| 1.678| 2588 | 10.5| 21.4
221 |1115.46 | +1726.4| 1.629 | 2.593 6.1| 21.3 221 |1112.43 |+ 256.8| 1.608| 2.572| 6.3| 21.1
3 2 |11 5.17|+1833.6| 1.609| 2.587 45| 21.2 3 2 |11 454 |+ 421.1| 1566| 2.555 1.6 | 207
312 |1054.46 | +1927.2| 1.618| 2.581 69| 21.3 312 |1056.11 |+ 551.2| 1.552| 2.538 34| 208
322 |104457|+20 1.1| 1.655| 2574| 10.7| 215 322 |1048.23 |+ 718.2| 1.565| 2522| 81| 21.0
4 1 |1036.58 | +2013.0| 1.715| 2566 | 144 | 21.7 4 1 |1041.89 |+ 834.1| 1.605| 2.505| 12.5| 21.3
411 |1031.18|+20 3.3| 1.795| 2557 | 175| 21.9 411 |1037.84|+ 9334| 1.666| 2.488| 16.2| 21.5
433853 2015 BF 276 3 4.7 101°38 1°2/ 3517 377438 2004 TCoass 3 4.7121°78 3°7/9.218
2 1 |112453|+ 7465 2.136| 2.978| 11.7| 21.4 2 1 [112432] — 910.1] 2.445]| 3.214| 12.6]| 21.9
211 |1119.33 |+ 825.0| 2.070 | 2.988 84| 21.2 211 |1119.01 | — 854.1| 2.371| 3.232| 10.0| 21.8
221 [1112.43|+ 911.1| 2.030| 2.998 47| 21.0 221 [1112.18| — 820.4| 2.321| 3.249| 7.1| 21.6
3 2 |11 4.48|+ 959.5| 2.018| 3.008 1.4| 208 3 2 |11 4.44|—7307| 2299| 3.266| 45| 215
312 |1056.34 | +10 44.7 | 2.036| 3.017 3.6 21.0 312 |1056.52 | — 629.2| 2.306| 3.283 3.8| 215
322 |1048.88| +1121.7| 2.082| 3.027 72| 21.2 322 |1049.19| — 521.2| 2.343| 3209 | 58| 21.6
4 1 |1042.82|-+1147.2| 2.155| 3.036| 10.6| 21.4 4 1 |1043.09| — 4126| 2.408| 3.314| 86| 218
411 |1038.68|+1159.3| 2.250| 3.046| 13.4| 21.7 411 |1038.71| — 3 88| 2499 3329| 11.2| 22.0
6708 Bobbievaile 3 4.7 223%3 476/28.818 R | 47281 1999 VSie 3 47 4°74 5°0/ 1.418
2 1 |1125.97|+1535.7| 1.970| 2.826| 11.9| 175 2 1 |1128.07|+1550.2| 1.309| 2.180| 15.6| 18.7
211 |1120.75|+17 5.6 | 1.804| 2.817 87| 17.3 211 |1122.90|+1633.0| 1.250| 2.180| 11.5| 185
221 |1113.44|+1839.8| 1.844| 2.807 57| 17.1 221 |1114.89| +1717.8| 1.212| 2.180| 7.2| 182
3 2 |11 473|420 9.7| 1.823| 2.797 47| 17.0 3 2 |11 5.06|-+1755.1| 1.200| 2.181 50| 18.1
312 |1055.60 | +2126.5| 1.831| 2.786 70| 17.2 312 |1054.90 | +1816.0| 1.213| 2.183| 7.7| 183
322 |1047.09 | +2223.7| 1.866| 2.775| 10.3| 17.3 322 |1045.89 | +1815.6| 1.251| 2.185| 12.0| 185
4 1 |1040.14|+2258.0| 1.926| 2.763| 13.6| 17.5 4 1 |1039.25|+1752.4| 1.310| 2.188| 16.2| 18.8
411 |1035.41|-+23 95| 2.005| 2750 | 16.4| 17.7 411 |1035.67 | +17 86| 1.388| 2.192| 19.8| 19.0
365119 2009 CJs7 3 4.7 321°38 3°%0/ 2.6 17 89493 2001 XJsg 3 4.7 163%47 0°4/ 5.0 18
2 1 |112434|+ 947.0| 1.280| 2.158| 15.9| 20.6 2 1 |113040|+ 336.4| 1.749| 2579 14.4] 19.7
211 |1120.40|+1037.6| 1.212| 2.144| 11.6| 203 211 |1124.00|+ 351.4| 1.675| 2.584| 10.6| 195
221 |1113.61|+1140.2| 1.158| 2.129 6.7| 20.0 221 |111531 |+ 4188| 1.625| 2588 | 6.2| 19.2
3 2 |11 4.81|+1246.3| 1.128| 2.115 3.0 19.7 3 2 |11 5.14| -+ 4543| 1.602| 2.592 15| 18.9
312 |1055.37 | +1345.2 | 1.123| 2.102 6.3| 198 312 |1054.64 |+ 532.0| 1.609| 2.595 34| 19.0
322 |1046.78 | +1427.9| 1.142| 2.090| 11.5| 20.1 322 | 104497 |+ 6 58| 1.644| 2597 | 8.0| 19.3
4 1 |1040.38 | +14486| 1.184| 2.078| 16.3| 20.3 4 1 |1037.13 |+ 631.1| 1.704| 2599 | 12.1| 19.6
411 |1037.04|+144561| 1.243| 2.067| 205| 20.6 411 |1031.78| + 6445| 1.787| 2601 | 156| 19.8
389257 2009 FY's 3 47 278752 3°6/29.7 17 66588 1999 RX167 3 47255712 071/ 4.6 17
2 1 |1124.08] +16 13.7| 2.371| 3.223| 10.3| 21.4 2 1 112246 + 2223 2.144| 2.973| 12.1] 19.8
211 |1119.06 | +17 1.3| 2.288| 3.209 75| 21.2 211 |1118.06 |+ 326.4| 2.048| 2.958| 8.9| 19.6
221 |111233|+17505| 2.230| 3.194| 4.8| 21.0 221 |1111.85| -+ 4456 | 1.977| 2.941 52| 19.4
3 2 |11 4.48|+1835.4| 2202 | 3.179 3.6 20.9 3 2 |11 4.40|-+ 615.0| 1.935| 2.925 1.1] 19.0
312 |1056.30 | +19 10.7 | 2.203| 3.164| 5.5| 21.0 312 |1056.52 | + 7 47.2| 1.923| 2.908 32| 19.2
322 |1048.63 | +1932.2| 2.232| 3.149 84| 21.1 322 |1049.09 |+ 914.8| 1.940| 2.891 72| 19.4
4 1 |1042.23|-+1937.9| 2.286| 3.134| 11.4| 21.3 4 1 |1042.93|+1031.2| 1.985| 2.873| 11.0| 19.6
411 |1037.66 | +1927.4| 2.362| 3.118| 13.9| 21.4 411 |1038.67 | +1131.9| 2.053| 2.855| 14.2| 19.7
492510 2014 OZ33 3 4.7 199739 2°0/ 2.8 17 233927 2009 UT3, 3 4.7297°%60 375/ 1.8 17
2 1 |1128.13|+ 857.3| 1.956| 2.798| 12.6| 2238 2 1 |1126.46| +1242.0| 1.694| 2.553| 13.4] 19.9
211 [112224 |+ 952.1| 1.876| 2.794| 9.1| 226 211 |112159|+1332.4| 1596 | 2522| 98| 19.6
221 |1114.27|+1055.6| 1.822| 2.790 52| 22.4 221 |1114.20| +1430.3| 1.523| 2.491 59| 193
3 2 |11 491|412 14| 1.797| 2.785 20| 221 3 2 |11 4.96|-+1528.3| 1.476| 2.460 35| 19.0
312 |1055.17 | +13 2.1 | 1.801| 2.779 46| 223 312 |1054.98 | +1617.8| 1.456| 2.428| 6.3 | 19.1
322 |1046.09 | +1351.5| 1.834| 2.772 86| 225 322 | 104550 | +1651.6| 1.463| 2.397| 10.6| 19.3
4 1 |1038.61|-+14253| 1.893| 2.765| 12.3| 22.7 4 1 |1037.74|+17 53| 1.494| 2366 | 149| 19.5
411 |1033.36|+1441.9| 1.974| 2756 | 15.4| 22.9 411 |103258| +1657.6| 1.544| 2334| 18.7| 19.6
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EPHEMERIDES

3 4.7 3 4.7
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
309404 2007 TGosg 3 4.7 607%7 1°5/ 3.718 153925 2001 YTss 3 47 98718 0°3/ 4.4 18
m o ’ o m m o ’ o m
2 1 |112974 |+ 830.3| 1.409| 2.264| 15.8| 20.9 2 1 |1127.07 |+ 448.8| 1.952| 2.786| 12.9| 21.2
211 |1123.81 |-+ 850.3| 1.351| 2.274| 11.4| 20.6 211 |112123 |+ 523.6| 1.894| 2.806| 9.4| 21.0
221 |111527 |+ 919.4| 1.316| 2.285| 6.5| 20.4 221 |111354|+ 6 86| 1.861| 2.827| 5.3| 20.8
3 2 |11 513 |+ 951.0| 1.306| 2.296 1.8| 20.1 3 2 |11 475|-+ 6588| 1.857| 2.847 1.1] 206
312 |1054.76 | +1018.0 | 1.324| 2.307| 4.7| 203 312 |1055.85|+ 748.0| 1.881| 2.866| 3.2| 20.8
322 |104552 | +1034.4| 1.367| 2.318| 9.6| 20.6 322 |1047.76 | + 830.7| 1.935| 2.885| 7.3| 21.1
4 1 |103851|-+1036.9| 1.435| 2.330| 14.0| 20.9 4 1 |1041.28|+ 9 28| 2.015| 2.904| 10.8| 21.3
411 |1034.36|+1024.2| 1.522| 2.341| 17.6| 21.2 411 |1036.92| 4+ 922.0]| 2.117| 2.922| 13.8| 21.5
257465 1993 OFEg 3 4.7 157°39 2°3/ 2.218 84789 2002 XFg3 3 4.7100°72 1°4/ 3.318
2 1 |1125.88|+1017.8| 2.205| 3.048| 11.3| 20.6 2 1 |112665|+ 630.6]| 1.931| 2.771| 12.8] 195
211 |1120.33|+1122.9| 2.137| 3.056| 8.1| 20.4 211 |112092 |+ 736.3| 1.879| 2.795| 9.1 | 19.3
221 |1113.03|-+1234.4| 2.096| 3.063| 4.6| 20.2 221 |111335|+ 851.6| 1.852| 2.820| 5.1| 19.1
3 2 |11 4.64|+13458| 2.084| 3.069 23] 20.1 3 2 |11 471|410 94| 1.854| 2.844| 15| 189
312 |1056.03 | +1450.4 | 2.102| 3.075| 4.5| 202 312 |1055.98 | +1122.2| 1.886| 2.867| 4.0| 19.1
322 |1048.06 | +1542.9| 2.149| 3.080| 7.9| 205 322 |1048.08 | +1223.8| 1.947| 2.880| 7.8| 19.4
4 1 |1041.49 | +1619.9| 2.223| 3.085| 11.1| 20.7 4 1 |1041.80| +1310.0| 2.034| 2911 | 11.3| 19.7
411 |1036.86|+1640.1| 2.319| 3.080| 13.8| 20.9 411 |1037.63|+1339.1| 2.143| 2932 | 14.1| 19.9
242348 2004 BUx 3 47 5922 3%0/ 1.718 241069 2006 SE373 3 4724521 1°3/ 3.3 17
2 1 |1123.85|+1154.4| 1.896| 2.752| 12.3| 19.9 2 1 |1122.89|+ 8 82| 2.331| 3.172| 10.8| 21.4
211 |111898|-+1256.6| 1.844| 2.769| 87| 19.7 211 |1118.15| + 847.4| 2251 | 3.168| 7.8| 21.2
221 |1112.27|-+14 35| 1.818| 2.787| 5.1| 195 221 |1111.79 |+ 933.9| 2.197| 3.165| 4.4| 21.0
3 2 |11 447|-+15 80| 1.820| 2.804| 3.0| 19.4 3 2 |11 439|-+1022.9| 2.172| 3.161 1.4| 208
312 |1056.54 | +16 29| 1.851| 2.822| 52| 19.6 312 |1056.73 | +11 92| 2.176| 3.157| 3.5| 20.9
322 |1049.43|+1643.2| 1.908| 2.840| 8.7| 19.9 322 |1049.59 | +1147.9| 2.210| 3.153| 7.0| 21.1
4 1 |1043.89|-+17 6.0| 1.991| 2.858| 12.0| 20.1 4 1 |1043.68| +1215.7| 2.270| 3.149| 10.2| 21.3
411 |1040.44 | +1711.1| 2.094| 2.876 | 14.7| 20.3 411 |1039.54| +1230.4| 2.352| 3.145| 129]| 215
200846 2001 YGy4 3 47 33%91 0%/ 4918 208446 2001 TZ1ss 3 47172230 2°9/ 1.2 17
2 1 |1128.80 |+ 413.3| 1.299| 2.150| 17.1| 19.1 2 1 |1123.95|+1437.2| 2.659| 3.506| 95| 215
211 |1123.40|+ 417.7| 1.235| 2.154| 12.6| 18.9 211 |1118.72| +1526.1| 2589 | 3.508| 6.8| 21.3
221 |1115.19 |+ 436.5| 1.192| 2.159| 7.4| 18.6 221 |1112.03|+1616.9| 2.546| 3.510| 4.2| 21.1
3 2 |11 515+ 5 50| 1.174| 2.164 1.8| 18.2 3 2 |11 4.44|+17 45| 2532| 3.512| 29| 21.0
312 |1054.73 |+ 536.0| 1.182| 2.169| 4.0| 18.4 312 | 1056.66 | +17 44.2| 2549 | 3.513| 4.6| 21.2
322 |104540|+ 6 25| 1.216| 2.175| 95| 187 322 |1049.40 | +1812.4| 2594 | 3.514| 7.3| 21.3
4 1 |103839 |-+ 6187 | 1.273| 2.181| 14.3| 19.0 4 1 |1043.29|+1827.0| 2.666| 3514| 9.9| 215
411 |1034.43 |+ 621.2| 1.349| 2.188| 18.4| 19.3 411 |1038.79| +1827.7| 2.761| 3515| 122| 21.7
121250 1999 RFes 3 47 83°31 0°2/ 4.6 18 347432 2012 TP 3 47 16°31 3° 8/ 8.9 17
2 1 |1128.02|+ 517.2| 1.968| 2.801| 12.9| 20.2 2 1 |1119.84| — 816.4| 1.932| 2.727| 145] 20.0
211 |1121.86|+ 536.6| 1.913| 2.824| 9.3| 20.0 211 |1116.21|— 751.3| 1.853| 2.731| 115| 19.8
221 |111387|+ 6 51| 1.883| 2.848| 5.3| 1938 221 |1110.78| — 7 4.1| 1.796| 2.735| 81| 19.6
3 2 |11 481 |+ 638.3| 1.880| 2.871 11| 195 3 2 |11 419|— 557.0| 1.765| 2.739| 4.8| 19.4
312 |1055.68 |+ 710.9| 1.908| 2.893 31| 197 312 |1057.32| — 4357 | 1.762| 2.744| 4.0| 19.4
322 |1047.40 |+ 7382 1.964| 2916| 7.1| 20.0 322 |1051.06| — 3 7.6| 1.787| 2.749| 6.7| 19.6
4 1 |1040.74 |+ 756.7| 2.047| 2.938| 10.6| 20.3 4 1 |1046.19| — 140.8| 1.838| 2.754| 10.2| 19.8
411 |1036.21 |+ 8 4.4| 2.152| 2.959| 13.5| 20.5 411 |1043.30| — 022.4| 1.913| 2.760| 13.4| 20.0
461445 2002 GLg 3 4.7 285777 878/24.8 17 487477 2014 SO196 3 4.7 214%07 4°2/ 1.0 17
2 1 |1131.97|+3034.1| 2.013| 2.855| 12.3| 21.3 2 1 |1128.91|+1511.4| 1.798| 2.652| 12.9| 21.8
211 |1125.38|43143.7| 1.932| 2.827| 10.2| 21.1 211 |1123.01|-+1610.7| 1.725| 2.647| 9.4 | 215
221 |1116.26 | +3243.8| 1.877| 2.799| 8.9| 21.0 221 |1114.80 | +1713.4| 1.677| 2.641| 59| 21.3
3 2 |11 5.40|+3324.7| 1.847| 2.771 9.1| 21.0 3 2 |11 509|-+1811.2| 1.657| 2.635| 43| 21.2
312 |1054.00 | +3338.9| 1.844| 2.742| 10.9| 21.0 312 |1054.98 | +1856.3| 1.665| 2.629| 6.6 | 21.3
322 |1043.35|+3323.3| 1.866| 2.713| 13.4| 21.1 322 |1045.66 | +1923.3| 1.700 | 2.622| 10.3| 215
4 1 |1034.59|-+3238.7| 1.910| 2.684| 16.0| 21.2 4 1 |1038.13|+1929.7| 1.759| 2.614| 139| 21.7
411 |102850| +3129.2| 1.971| 2.655| 18.4| 21.3 411 |1033.08| +1916.0| 1.839| 2.606 | 16.9| 21.9
49588 1999 CJ149 3 47 91°49 072/ 4918 388274 2006 RVsg 3 4.7128%8 0°2/ 4.4 17
2 1 |112379 |+ 3109| 2.240| 3.068| 11.7| 19.9 2 1 |1122.76 |+ 4584| 2.821| 3.647| 9.6]| 21.9
211 |1118.72 |+ 3416| 2.175| 3.083| 85| 19.7 211 |1117.72 |+ 5324 | 2751 | 3.660| 7.0| 21.7
221 |1112.06 |+ 4228| 2.135| 3.098| 5.0| 195 221 |1111.40|+ 613.8| 2.708| 3.673| 4.0| 21.6
3 2 |11 443 |4 510.2| 2.123| 3.113 12| 193 3 2 |11 431|+659.0| 2.695| 3.685| 0.8| 21.3
312 |1056.65 |+ 558.7| 2.141| 3.128 27| 19.4 312 |1057.08 |+ 7438| 2.713| 3.697| 24| 215
322 |104951 |+ 643.4| 2189 | 3.142| 6.3| 19.7 322 |1050.33 |+ 8245| 2.761| 3.700| 55| 21.7
4 1 |1043.69 |+ 720.1| 2.263| 3.156| 9.6| 19.9 4 1 |1044.63|+ 857.7| 2.837| 3.720| 82| 21.9
411 |1039.67 |+ 746.1| 2361 | 3.171| 12.4| 20.1 411 |1040.39| + 921.4| 2.937| 3.731| 106| 221
268978 2007 EWs3 3 47 82728 471/ 9.318 90610 6098 P—L 3 4.7198%07 075/ 5.2 18
2 1 |1121.95|— 952.8| 1.894| 2.679| 15.2| 20.2 2 1 |112800|+ 2 41| 1.825| 2.652| 14.0| 20.6
211 |1117.74| — 917.9| 1.817| 2.688| 12.1| 20.0 211 |112229 |+ 238.7| 1.743| 2.650| 10.4| 20.4
221 |1111.65|— 8185 1.763| 2.696| 8.6| 19.8 221 |111439 |+ 3282 | 1.684| 2.646| 6.2| 20.1
3 2 |11 436|— 657.2| 1.734| 2.705| 5.3| 19.6 3 2 |11 5.01 |-+ 428.0| 1.653| 2.642 16| 19.8
312 |1056.81 | — 520.2| 1.733| 2.714| 43| 195 312 |1055.20 | + 531.3| 1.651| 2.637| 3.3| 19.9
322 |1049.92| — 336.2| 1.761| 2.722| 6.9| 19.7 322 |1046.07|+ 631.0| 1.677| 2.631| 7.8| 202
4 1 |104453| — 154.0| 1.816| 2.731| 10.4| 19.9 4 1 |103861 |+ 7209| 1.730| 2.625| 12.0| 20.4
411 104120 — 021.7| 1.895| 2.739| 13.6| 202 411 |1033.49|+ 756.9| 1.805| 2.618| 155| 20.6
429596 2011 EA7o 3 47 84°73 377/ 1.418 310145 2011 KL 16 3 47 34786 476/ 9.8 17
2 1 |1127.81|+1521.3| 1.914| 2.767| 12.3| 20.7 2 1 |1121.68| —10 7.0| 2.218| 2.992| 13.6| 20.3
211 |1121.88|-+16 3.1| 1.857| 2.779| 89| 205 211 |1117.36| —10 7.9 | 2.135| 2.995| 11.0| 20.1
221 |1113.95|+1646.1| 1.825| 2.790| 5.5| 20.3 221 |1111.38| — 949.3| 2.074| 2999 | 81| 19.9
3 2 |11 485|-+17236| 1.821| 2.801 3.7] 20.2 3 2 |11 433|—9122| 2.040| 3.002| 5.4| 198
312 |1055.60 | +17 49.7 | 1.846| 2.812| 5.8| 203 312 |1057.00| — 820.0| 2.033| 3.006| 4.6| 19.7
322 |1047.21|+18 05| 1.898| 2.823| 92| 20.6 322 |1050.20| — 718.1| 2.054| 3.010| 6.5| 19.9
4 1 | 104053 |+17546| 1.975| 2.834| 12.4| 20.8 4 1 |1044.67|— 612.6| 2.103| 3.014| 9.3| 20.0
411 |1036.10 | +1732.6| 2.073| 2.845| 151| 21.0 411 |1040.95| — 510.1| 2.175| 3.018| 12.1| 20.2
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EPHEMERIDES

3 4.7 3 4.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r B ‘ | 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
415786 2000 WTo3 3 47 62713 5°6/28.918 37057 2000 UN4> 3 4.8 334772 3°0/ 2.6 18
h m o ’ o m m o ’ o m
2 1 [1128.97|+1832.4| 1.660| 2521 | 13.5| 20.6 2 1 |1123.42|+ 938.0]| 1.194| 2.069| 16.6| 18.0
211 |112275|+19459| 1.630| 2553 | 9.8| 20.4 211 |1119.89 | +1028.8| 1.122| 2.056| 12.1| 17.6
221 |1114.42|+2056.2| 1.625| 2585| 6.6| 20.3 221 |1113.41|-+11325| 1.072| 2.044| 7.0| 17.3
3 2 |11 495|+21545| 1.648| 2.618| 5.6| 203 3 2 |11 4.87|-+1239.8| 1.045| 2.033| 3.1| 17.0
312 |1055.56 | +2233.8| 1.698| 2.650| 7.7| 205 312 |1055.72 | +1339.5| 1.043| 2.023| 6.4| 17.2
322 |1047.35|+2250.7| 1.773| 2.682| 10.8| 20.8 322 |1047.50| +1422.0| 1.065| 2.014| 11.8| 175
4 1 |1041.15|+22454| 1.873| 2.713| 13.8| 21.0 4 1 |1041.59 | +14415| 1.107| 2.007 | 16.8| 17.7
411 |1037.41|+22204| 1.991| 2.745| 16.2| 21.3 411 |1038.83|+1436.4| 1.167| 2.000| 21.0| 18.0
155255 2005 WO73 3 4.7 163784 072/ 5.018 204702 Péquignat 3 4.8331%84 5°5/29.217
2 1 112379 |+ 129.7| 2.499| 3.316| 11.0| 21.0 2 1 |1125.62| +18 2.0| 1.612| 2.479| 13.4] 195
211 |1118.67 |+ 229.4| 2.420| 3.323| 8.1| 208 211 |1120.87|+1856.1| 1.542| 2.468| 10.0| 19.2
221 |1112.04 |+ 341.4| 2367 | 3.329| 47| 206 221 |1113.69 | +1950.7| 1.495| 2.458| 6.7| 19.0
3 2 |11 447 |+ 5 1.0| 2.344| 3.334 1.1| 203 3 2 |11 4.90|+2037.0| 1.474| 2.448| 55| 189
312 |1056.67 |+ 622.4| 2.353| 3.338 26| 20.5 312 |1055.71 | +21 6.9 | 1.479| 2.438| 7.8| 19.0
322 104938 |+ 739.6| 2.392| 3.342| 6.1| 207 322 |1047.34| +2115.3| 1.510| 2.429| 11.5| 19.2
4 1 |1043.25|+ 8475| 2.459| 3.346| 92| 20.9 4 1 |1040.89|+21 07| 1.563| 2.421| 151 | 19.4
411 |1038.78 |+ 942.7| 2551 | 3.348| 11.9| 21.1 411 |1037.04|+20245| 1.635| 2.414| 183| 19.6
380489 2004 BSgo 3 47 16°31 2°9/ 2.118 46298 2001 MU1g 3 48112922 3°2/ 8.6 18
2 1 112058 |+ 957.5| 1.549| 2.416]| 13.9| 202 2 1 |1121.78| — 722.0| 2.365| 3.149| 125]| 19.1
211 |1117.03|-+11 45| 1.493| 2.423| 9.9| 19.9 211 |111731|— 657.8| 2.285| 3.158| 9.8| 18.9
221 |1111.34|41220.4| 1.460| 2.431 57| 19.7 221 |1111.31|— 616.0| 2.230| 3.167| 6.8| 18.8
3 2 |11 4.33|+1336.6| 1.454| 2.440 29| 195 3 2 |11 435|—5189| 2201 | 3.175| 4.0| 18.6
312 |1057.08 | +1443.9| 1.474| 2.450| 5.6| 19.7 312 |1057.18| — 410.9| 2.202| 3.183| 3.4| 18.6
322 |1050.69 | +1535.4 | 1.520 | 2.461 9.7| 20.0 322 |105053| — 257.9| 2.232| 3.191| 5.8| 187
4 1 |1046.06 | +16 6.7| 1.589| 2.473| 13.5| 20.3 4 1 |1045.08| — 1458| 2290 | 3.199| 88| 18.9
411 |1043.76 | +1616.8| 1.679| 2.486| 16.7| 20.5 411 |1041.32| — 0403 | 2.373| 3.207| 11.6| 19.1
504657 2009 AD1g 3 47 62°03 572/ 9.717 61617 2000 QJog 3 4.8 95%8 1°1/ 3.918
2 1 112510 | — 956.1| 2.053| 2.828| 145 20.9 2 1 |1129.95|+ 631.2| 1.602| 2.445| 148]| 19.2
211 |1119.90| —1020.7| 1.980| 2.840| 11.7| 20.8 211 |1123.64 |-+ 712.4| 1550| 2.467| 10.7| 19.0
221 |1112.86|—1025.8| 1.930| 2.852| 8.7| 20.6 221 |1115.06|+ 8 4.1| 1.522| 2.480| 6.0| 18.8
3 2 |11 466|—10115| 1.905| 2.865| 6.0| 205 3 2 |11 516+ 859.6| 1.521| 2.511 15| 185
312 |1056.20 | — 940.9| 1.907| 2.878| 5.3| 20.4 312 |1055.16 | + 951.1| 1.549| 2532 | 42| 187
322 |1048.39| — 858.7| 1.938| 2.800| 7.1| 20.6 322 |1046.22 | +1032.3| 1.604| 2.552| 8.7| 19.1
4 1 |1042.05|— 811.1| 1.995| 2.903| 9.9| 20.38 4 1 |1039.29 | +1059.1| 1.684| 2572 | 12.6| 19.3
411 |1037.74| — 7243| 2.075| 2916 12.7| 21.0 411 |1034.92|+11 98| 1.786| 2592 | 159| 19.6
426367 2013 NX2 3 4.7 253°74 0°4/ 4.3 17 212575 2006 SH11s5 3 4.8122°88 0°4/ 4.3 17
2 1 |112240|+ 2 84| 1.845| 2.681| 13.4| 21.4 2 1 |1123.01|+ 519.0| 2.471| 3.302| 106]| 21.4
211 |111824 |+ 327.6| 1.758| 2.672| 9.9| 21.1 211 |1118.11 |-+ 550.8| 2.398| 3.309| 7.7| 21.2
221 111207 |+ 5 51| 1.696| 2.663| 5.7| 208 221 |1111.73 |+ 630.9| 2.351| 3.316| 4.4| 21.0
3 2 |11 451 |+ 654.2| 1.663| 2.653 1.2| 205 3 2 |11 4.44|+ 7152| 2.333| 3.323| 0.9| 208
312 |1056.52 |+ 845.5| 1.658| 2.643 37| 207 312 |1056.96 | + 759.2| 2.345| 3.329| 28| 21.0
322 |1049.09|+1029.7| 1.682| 2.633| 8.2| 20.9 322 |1050.01 |+ 8384 | 2.386| 3.335| 6.1| 21.2
4 1 |1043.15|+11586| 1.733| 2.622| 12.3| 21.1 4 1 |104424|+ 9 93| 2.455| 3341| 92| 214
411 |1039.38|+13 75| 1.805| 2.612| 157| 21.3 411 |1040.11 |+ 9295| 2547 | 3347 | 11.8| 21.6
502106 2015 AXo73 3 47 22752 271/ 2717 246606 2008 VM2 3 4.8170%5 1°5/ 3.117
2 1 |1125.38|+1016.7| 2.104| 2.950]| 11.6| 21.7 2 1 |1124.03|+ 826.2| 2.327| 3.167| 10.9| 21.3
211 |1120.14|-+1059.2| 2.025| 2.945| 84| 215 211 |1118.97 |+ 9135| 2252 | 3.169| 7.8| 21.1
221 |1113.03|-+1148.0| 1.971| 2.939| 48| 21.2 221 |1112.28|+10 7.8| 2.204| 3.171| 4.4| 20.9
3 2 |11 471 |+1237.6| 1.946| 2.933 21| 21.0 3 2 |11 457|-+11 41| 2.185| 3.173 15| 207
312 |1056.07 | +1321.9| 1.950| 2.927| 4.4| 212 312 |1056.62 | +1156.9| 2.195| 3.174| 3.7| 20.9
322 |1048.03|+1355.9| 1.983| 2.921 80| 21.4 322 | 104923 | +1241.1| 2235 3.175| 7.1| 21.1
4 1 |1041.42 | +1416.1| 2.042| 2.915| 11.4| 21.6 4 1 |1043.10| +1313.2| 2.302| 3.176 | 10.3| 21.3
411 |1036.82| +1421.2| 2122 | 2.908| 14.4| 21.8 411 |1038.77|+1331.5| 2391 | 3.177| 13.0| 215
508658 2017 UC» 3 4.8 262°%41 4°9/10.6 17 497411 2005 WEsx 3 4.8236%6 1°5/ 3.217
2 1 |1123.90|—1417.0| 2.314| 3.057| 14.0| 2238 2 1 |1125.74| + 812.9| 2.156| 2.996| 11.6| 225
211 |1119.17 | —1333.5| 2.191| 3.030| 11.6| 22.6 211 |1120.45| -+ 8585 | 2.067| 2.984| 8.4 | 222
221 |111259| —1223.4| 2.090| 3.002| 87| 224 221 |111327 |-+ 952.7| 2.003| 2.971| 48| 220
3 2 |11 466 |—1047.1| 2.016 | 2.974| 6.0| 222 3 2 |11 4.82|-+1050.1| 1.968| 2.957 16| 217
312 |1056.19| — 848.7| 1.972| 2944 | 49| 220 312 |1055.96 | +11446| 1.963| 2.943| 3.9| 21.9
322 |1048.03| — 635.6| 1.959| 2914| 6.8| 221 322 |1047.61 | +1230.4| 1.987| 2.928| 7.8| 221
4 1 |1041.07|— 417.3| 1.975| 2.883| 10.0| 22.2 4 1 |1040.62 | +13 35| 2.037| 2913 | 11.3| 22.3
411 |103598| — 2 36| 2.017| 2.851| 13.3| 22.4 411 |1035.63| +1321.5| 2.110| 2.898| 14.4| 224
222769 2002 CSgs 3 48 81°97 078/ 3.918 412752 2014 OEzzo 3 4.8169°07 076/ 4.2 18
2 1 |112487|+ 5152 1.818| 2.660| 13.4| 20.7 2 1 |112933|+6 99| 1.802| 2.640| 13.7| 21.7
211 |111981 |+ 6 7.1| 1.759| 2.677| 9.6| 205 211 |112322 |+ 6347| 1.729| 2.643| 10.0| 21.4
221 |1112.82|+ 7103 | 1.726| 2.693| 5.4 203 221 |111490|+ 7 97| 1.679| 2.645| 57| 21.2
3 2 |11 467 |+ 818.6| 1.720| 2.710 1.2 200 3 2 |11 5.17|-+ 749.6| 1.657| 2.648 1.2 209
312 |1056.35 |+ 924.4| 1.743| 2.726 37| 20.2 312 |1055.11 |+ 8284 | 1.665| 2.649| 3.7| 21.1
322 |1048.84 | +1021.2| 1.793| 2.743| 7.8| 205 322 |104584 |+ 9 03| 1.701| 2.650| 8.1 | 21.3
4 1 |1042.97|-+11 43| 1.870| 2.759| 11.5| 20.8 4 1 |103832|+ 921.1| 1.762| 2651 | 12.1| 21.6
411 |1039.26 | +1131.2| 1.968| 2.775| 146| 21.0 411 |1033.20|+ 9285| 1.845| 2651 | 155| 21.8
473929 2016 EX160 3 4.8 325713 374/ 2.318 465180 2007 EZ14 3 48 1323 25/ 7.217
2 1 |112581|-+1213.0| 1.447| 2.313| 14.8| 20.0 2 1 |112154|— 3595]| 1.627| 2.450| 15.6| 20.9
211 |1121.25|-+1249.8| 1.369| 2.298| 10.8| 19.8 211 |1117.75| — 323.8| 1.552| 2.451| 12.0| 20.6
221 |1114.03|-+13333| 1.314| 2.284| 6.4| 195 221 |1111.83| — 2255| 1.499| 2.453| 7.8| 20.4
3 2 |11 499 |+14159| 1.285| 2.271 34| 193 3 2 |11 451 |— 1 87| 1.472| 2.456| 3.6| 20.1
312 |1055.40 | +1449.1| 1.281| 2.258| 6.2| 19.4 312 |1056.83 |+ 019.2| 1.471| 2.458| 35| 20.1
322 |1046.62 | +15 6.4 | 1.303| 2.246| 10.8| 19.6 322 |1049.88 |+ 1488| 1.498| 2461 | 7.6| 20.4
4 1 |1039.89|-+15 4.1| 1.348| 2.234| 153| 198 4 1 |1044.60 |+ 311.4| 1.550| 2.465| 11.8| 20.6
411 |1035.98| +1441.9]| 1.411| 2.224| 19.1| 20.1 411 |1041.64|+ 4200| 1.624| 2.469| 155| 20.9
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EPHEMERIDES

3 4.8
3 4.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r B ‘ | 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4

130852 2000 URss . 348 257°30 1°8/ 6.218 239904 2000 V132 3 4.8 189°10 4°4/11.3 18
2 1 11 2 - _ m m o ! o m
s [HRB|-on) e aum) 12 %3] 3 (MBI 3% 1% v 4
521 | 111439 |+ 0128 1506| 246a| 73| 198| 221 |111080]| — . ) ) ) 2
3 2 |11 511|+ 0594 | 1.463| 2449| 28| 195 372 |11 08| —13 108 2132| 3883 I3 3l
: : : : 28| —1219.7| 2.745| 3693 2
312 | 105520 |+ 154.9| 1447 | 2434| 35| 195| 312 |10 7 2 509
322 | 104590 |+ 252.0| 1.459| 2.418| 82| 197| 322 |10 S| 26 a3 5750 | 3% | =5 200
322 | 10459 ) ) ) ) 51.17 | — 941.2| 2.739| 3.688| 55| 21.0
(1 |KBR]TaR8] | i) ir) Y| 10 |ledee|- e | e pe|
e 0% 3l 1ess ] 2. _16. ) 411 |1041.73| — 646.1| 2.848| 3.682| 98| 212
0697 2000 S¢ fg CLaanl S8 .35361 1.41/ 6.6 18 372528 2009 SF3s7 3 4.8277°72 3°2/ 2117
211 [1116.96| — 112.4| 2.659| 3.551 % 38'? % 1% H %gég i%g 13'(% %'gig %'gg% 15.2 38'7
221 |1111.10| — 0280| 2.588| 3541 | 50| 205| 221 |1114. ) ) ) ) 3
32 |11 433|+ 026.3| 2545| 3530| 21| 203 3 2 |11 ez a2 183 23| 35| 393
. : : : : 16 | 415 43| 1.651| 2.635
312 |1057.28| 4+ 126.4| 2532| 3519| 23| 203| 312 |10 2 25| 209
- : ) ) ) 22| +15324| 1.646| 2.619
322 105060 |+ 227.7| 2550 | 3.507| 53| 205| 322 |10 2 32| 303
322 | 105060 + ) ) ) ) 45.95 | +1546.6 | 1.670| 2.604| 95| 203
L |t |t ae] aue| ) Be| mp) 0 |lema| ey ] 2me] w3 %
16%9715 20;)11 3%5279 3 48 87794 573/28.318 | 463476 2013 PQ57 ° 3 14788 ?136°I2l55731°7/16666 1620-7
41| 423300 2442 3.284| 104| 202| 2 1 |112436 : ' | 13.0
211 |112331|42421.7| 2.404| 3311| 79| 201 211 |11 19. 21 3% 39| 39| 338
221 |1114.61|+24582| 2.392| 3.338| 58| 200| 221 |11 19'33 Comr| To0| 03| o3| a1
+ ) ) ) ) 255 | — 042.7| 1.980| 2.934 2
3 2 |11 5.06|+2523.0| 2.410| 3.365| 53| 200] 3 2 |11 S s
312 |1055.55| 425321 | 2457 | 3.391| 6.7| 20.1 312 |10 eS0T 9%L| 100 | 3383 33| 314
322 |1046.93|+2524.0| 2532 | 3.416| 9.0| 203| 322 |10 | I35 303 35| 25| &t
322 | 104693 | +25 24 ) ) ) ) 4907 |+ 2444| 2.001| 2959 | 6.4 217
oL 11034 | 2754 ] 3406 13 ) 411 103880+ 4432| 21152| 2974 13.0| 2211
0889 2013 [S10 3 48 215732 0.31/2 5.116 216798 2006 SGa1s 3 4.8124°90 2°1/ 7.0 18
% 11 [112130| 4+ 3252| 2.050| 2.956 9'? %%g % 1% H %g'gg — g 191'9 %88 %'ggg 13'8 %%g
21 |111376|+ 4 75| 1.985| 2.947| 54| 221 521 | 111339 | — i ) ) ) )
3 2 |11 494 |+ 4580| 1.948| 29037| 13| 218| 3 2 |11 aae| 22 31| 30% 30%3| 53| 208
312 |105571 |+ 551.1| 1.941| 2927| 29| 21.9 312 |10 e 126 75| 3035 39038 | 39| 398
+ : : : : 15| — 0 7.9| 2.052| 3.038| 2
322 |1047.01 6411 | 1.964| 2916| 7.0| 221| 322 |10 29 a1 506
322 |1047.01| + 0411 1.964 | 2. ) ) 4812 | 4+ 054.4| 2.096| 3.054| 62| 209
411 11034.40 | + 7533 2.886 %'38‘3 %g'g %%g i 1% odsaa| 13533 5355 35%3) 38| 34
Lol L0 34 | 2080 ] 2852] 13. ) 103686 | + 2412 2263| 3.083| 125| 21.4
2110 1999 24_7? o seol o8 22042 2.2/9 %.3 17 143320 2003 AYsg 3 4.8 67°34 4°4/ 8917
% %% 111936 | 4+13 9.3| 2597 | 3.514| 6.9 %8% % 1% H 38'% — g ?8'(% 3%513 g'ggg %852; %g'g
111247 | +1341.2| 2541 | 3508| 40| 106| 221 |111325|— ) ) ) ' )
3 2 |11 464 |+14121| 2516| 3501| 22| 195| 3 2 |11 4. 2l Z 5550 3057 | 30| L8| 183
312 |1056.57 | +1437.2| 2521 | 3.494| 39| 19.6| 312 |10 ¢332 8%4] 3004| 3007 a%| 189
+ : : : : 13| — 8 74| 2.004| 3.067| 4
322 |1048.97|+1453.3| 2555| 3.486| 6.8| 19.8| 322 |10 i ol 183
322 | 104897 +14 53 ) ) ) ) 47.97 | — 7426 | 2.119| 3.072| 66| 191
L e s sue| sam) ge| ) fb|legu| - i s sae) g4
366890 2 o N ' ' ' ' ' : '
21 O:(L):i3 27;3U;3? + 6233 ’ 246%316427500 1'01/2 3'8 1622 1 9:529% 193? §2D 06 3 T O AT
211 |112041|4 7 70| 1.980| 2904| 88| 21.9 511 111820 | 1+ 5358| 1eo3| 3050| 133| 104
+ : : : : 20|+ 232.8| 1.693| 2.606| 10.2
221 |1113.19 8 03| 1.040| 2907| 50| 217] 221 |11 18 ' 101
- ) ) ) ) 220 | + 359.0| 1.618| 2.583
3 2 |11 481 |+ 857.9| 1.920| 2910| 12| 214| 3 2 |11 2 187
312 |1056.15| 4+ 953.5| 1.930| 2913| 36| 21.6] 312 |10 e | L2325 1220| 3230| 36| 184
322 | 104814 | 4+1041.3| 1968| 2915| 75| 21.8] 322 |10 2516'52 T 6% 1oee| 2oas| aal| 188
- ) ) ) ) 8.84|+ 9 80| 1.558| 2.512| 8
41 |104159|+1117.1| 2. 8l 199
211 | 103700 | Ta1 3871 33| 5918| 10| 53| 411 1103850 TiVar3| 1eas| sace| Teel| 104
497736 20 0 X | ' ' ; ; '
73 ?16 2517-'§%3 Lo 3 24é% 3147.33é119 0.4/9 2.4 1722 52642 1997 WBss 3 4.8181°85 0°4/ 5.2 18
% %% H 1714 | 4+ 227.1| 2725| 3.627| 7.3 22'2 % 1% ﬂ %g'gg 1 % 13'3 %?(33513 %g% ig'? ig'g
1114 |+ 3147| 2674| 3.635| 43| 223 521 111302 1+ ) ) ) ' )
39 |11 4344 288 2653 3642| 12| 221| 372 |11 281|+ 3398 Teal| 2%0r| S| 139
315 |10s737 | T8 35| 233| 3245 | 23| 233| 315 |T0seoe| L o3be| 1o8a| 3001| 33| 184
+ : : : ) 26|+ 5386| 1.684| 2.671| 32
322 |1050.84 5585| 2.702| 3.655| 53| 22.4| 322 |10 2516 ) 108
- ) ) ) i 839 | + 636.2| 1.715| 2.671
271 104532 |+ 645, 72 199
1L 10 41 | 2808 3 _10. ) 103799 | + 7585 1.850| 26701 14.9| 195
21 | 1127.00| + 648.6] 1585 ! 28234 1'31/4 2'7 1721 4 27365{i 20% ﬁLsi AL LA
211 |112205|+4 727.0| 1.494| 2415| 107| 21.1| 211 |11 | 22350 1ea7| a2%| 113 204
221 |111453|4 8184 | 1.427| 2395| 62| 207 221 |11 %7'65 20| T 3238 U3| 303
+ : : : : 181 | — 116.0| 1575| 2531 2
3 2 |11 517 9016.8| 1.386| 2376 1.6| 204 3 2 |11 g 500
312 |1055.13 | 4+1013.8| 1.373| 2.356| 4.6| 205| 312 |10 eao | L9085 To3| 2217| 33| 399
322 104572 |+11 1.7| 1.386| 2336| 96| 208| 322 |10 2516'88 T eyl 1oae| el 33| %03
- ) ) ) ) 0.81| + 257.3| 1.549| 2,511
41 |1038.15| 411 34. 13 202
411 |1033.25 | 411 ig_g Hgg %Igglag %‘é:% %%Ig i 1% %8 ﬁ'gg 1 g %g'g %'ggg %'igg ﬂg %8%
196537 2 N ° / ' ' ' : '
6537 0?13 20£27g et 3 24.286 4168.35589 0.31/1 5.1 1821 . 17;62? 20;);1 2J£\/152§ y 3 4.8256°24 3°8/28.818
511 | 111941 |4 3280 2185 3002| 86| 208| 211 |1117.02| + 50| 2203| 34a| 7ol 01
221 |111258 |4+ 4 7.9| 2.132| 3.004| 50| 206 221 |11 %7'92 T10°%3 | 33%| 3%5s| 42| 103
+ : : : : 173 | 419 6.1 | 2248 | 3400| 4
3 2 |11 468 4547| 2107| 3096 1.2| 203] 3 2 |11 ol 198
312 105652 |+ 5435 | 2.112| 3.098| 27| 205| 312 |1 690 | 150 loa| 5455 | 3378 | 2o 108
3% |104505| T 6593| 5146 | 3000 | &4l 302| 35 |I0a2088| 1o1530| 5457| 3363| 33| 301
+ : : : : 0.88 | +2153.6 | 2.457 | 3.362| 8
41 |1042.62 7 73| 2207| 3100| 98| 209]| 4 1 |1043.9 3| 202
+ ) ) ) 90| +2219.7| 2514| 3.346| 10
411 |103815 7347 2202] 3101| 1277] 211 411 |103957|4+22285| 2:592| 3.330 13.% 381?1
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EPHEMERIDES

3 4.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
288822 2004 RS1s3 3 4.8108°15 173/ 5.818 160820 2OOOhWD125 3 4.8 154700 277/ 2.1
h m o ’ o m m o ’ o
2 1 [113027]|+ 026.1| 1.724| 2.545| 14.9] 22.0 2 1 |1127.93|+10256]| 1.932| 2.778| 125
211 [1123.79|+ 049.7| 1.665| 2567 | 11.1| 21.8 211 |1122.07|+11342| 1.867| 2.787| 9.0
221 [1115.17 |+ 128.7| 1.631| 2.590 67| 21.6 221 |1114.21|+1250.0| 1.828| 2.795| 5.2
3 2 |11 526+ 2186 1.623| 2.611 22| 21.4 3 2 |11 5.09| +14 54| 1.817| 2.803 2.7
312 [1055.22 |+ 3129 1.645| 2.632 32| 215 312 |1055.72 | +1512.6| 1.836| 2.809| 5.1
322 [1046.14|+ 4 47| 1.695| 2.652 75| 21.8 322 |1047.11| +16 5.6 | 1.884| 2.815| 8.8
4 1 |[103893 |-+ 4482 1.772| 2.672| 115| 22.1 4 1 |1040.14 | +16 40.8| 1.957| 2.821| 12.3
411 |1034.16 |+ 519.7| 1.871| 2.690| 14.8| 223 411 |1035.38| +1657.2| 2.051| 2.825| 15.2
109473 2001 QVais 3 48 16°%1 0%°4/ 5.018 290833 2005 WH- 3 4.8165%3 6°7/26.0
2 1 [1131.20] + 546.2| 1.481| 2.325| 15.8] 19.0 2 1 |1127.41] +24505] 2.165| 3.016| 11.1
211 |1124.96 |+ 523.8| 1.412| 2.327| 11.6| 1838 211 |1121.65|+2618.0| 2.111| 3.020| 8.7
221 |1116.08|+ 510.9| 1.365| 2.330 6.9| 185 221 |1113.95|+2740.1| 2.084| 3.024| 7.0
3 2 |11 550+ 5 41| 1.344| 2.334 1.7| 182 3 2 |11 5.04|+28482| 2.084| 3.027| 7.0
312 |105455|+ 459.2| 1.351| 2.337 37| 183 312 |1055.89 | +2935.7| 2.113| 3.030| 8.7
322 |104459 |+ 451.9| 1.384| 2.342 8.8| 18.6 322 |1047.49 | +2959.4| 2.167| 3.032| 11.1
4 1 |1036.79 |+ 4388| 1.442| 2.347| 13.3| 18.9 4 1 |1040.68 | +29589| 2.245| 3.034| 13.5
411 103185+ 417.6| 1.521| 2.352| 17.0| 19.2 411 |1036.03| +2936.7| 2.341| 3.035| 15.6
84957 2003 XN13 3 4.8 110%86 172/ 6.218 157269 2004 RB2oo 3 4.8 70%40 6°6/11.6
2 1 [112359| — 0549 2.407| 3.217| 11.6| 20.0 2 1 |1123.10| —1446.8| 1.903| 2.659| 16.2
211 |111853|— 018.2| 2.339| 3.235 86| 1938 211 |1118.75| —1453.0| 1.820| 2.662 | 13.4
221 [1112.00|+ 031.4| 2.297| 3.252 53| 19.6 221 |1112.39| —1433.3| 1.757| 2.664| 10.5
3 2 |11 456 |+ 130.2| 2.283| 3.270 20| 19.4 3 2 |11 472|—1347.2| 1.719| 2.667| 7.7
312 |1056.99 |+ 233.2| 2.300| 3.287 24| 195 312 |1056.67 | —1238.3| 1.706 | 2.669| 6.6
322 |1050.00 | + 334.9| 2.347| 3.303 57| 19.7 322 |1049.25| —1113.3| 1.721| 2.672| 7.9
4 1 |104423 |+ 4305 2.421| 3.319 89| 19.9 4 1 |104335|— 9407| 1.761| 2.674| 10.7
411 |1040.15|+ 516.3| 2520| 3.335| 11.6| 20.1 411 |1039.60| — 8 9.7| 1.826| 2.677| 13.7
21121 1992 WV 3 48 92°%62 372/ 7.618 518675 2008 TWig 3 4.8228%86 172/ 5.9
2 1 112681 — 5 15| 1.637| 2.446| 16.1| 18.4 2 1 [112453]|+ 041.0| 2.158| 2.978| 12.4
211 |1121.46| — 442.8| 1574| 2.464| 12.4| 182 211 |111954 |+ 059.5| 2.071| 2.973| 9.3
221 [111391|— 4 25| 1.533| 2.481 8.2 | 18.0 221 |1112.76 |+ 131.1| 2.000| 2.968| 5.7
3 2 |11 501|— 3 3.8| 1.518| 2.499 43| 17.8 3 2 |11 480 |+ 2125| 1.975| 2.962 2.0
312 |1055.80 | — 153.6| 1.531| 2516 39| 17.8 312 |1056.49 |+ 2589 | 1.970| 2.956 2.7
322 |1047.66| — 039.9| 1.571| 2.532 76| 18.0 322 |1048.71 |+ 344.9| 1.993| 2.951 6.5
4 1 |1041.28 |+ 029.0| 1.637| 2.549| 11.5| 18.3 4 1 | 104226 |+ 4257| 2.044| 2.945| 10.1
411 103733 |+ 126.9| 1.726| 2.565| 15.0| 18.6 411 |1037.73|+ 457.1| 2.118| 2.938| 13.3
418226 2008 CK203 3 4.8 171296 271/ 2.6 18 379254 2009 T T3 3 4.8208726 573/10.5
2 1 [1127.26] +1016.5| 2.250| 3.090| 11.2] 20.9 2 1 [112361] —1240.5] 2.121| 2.881| 14.6
211 [1121.38|+11 46| 2.177| 3.094| 8.1| 207 211 |1118.97 | —1234.7| 2.029| 2.878| 12.0
221 |1113.73|+11585| 2.131| 3.098 46| 20.5 221 |1112.47|—12 59| 1.959| 2.874| 9.0
3 2 |11 4.97|+1252.6| 2.113| 3.100 21| 20.3 3 2 |11 474| —11146| 1.914| 2.870| 6.4
312 |1055.97 | +1341.0| 2.126 | 3.102 42| 205 312 |1056.62| —10 4.3 | 1.896| 2.866| 5.4
322 |1047.58|+1419.0| 2.169 | 3.103 76| 207 322 |1049.03| — 841.2| 1.907| 2.861 7.1
4 1 |104060|-+14 43.4| 2.237| 3.104| 10.8| 20.9 4 1 |1042.78| — 713.0| 1.946| 2.856 | 10.0
411 |103555| +1453.1| 2.329| 3.104| 13.61 21.1 411 |103851| — 547.7| 2.008| 2.851| 13.0
130951 2000 WQ74 3 4.8 187763 1°0/ 3.918 492623 2014 OCzs1 3 4.8229°06 475/ 1.1
2 1 [1129.07]|+ 6429 2.011| 2.845| 12.6| 20.6 2 1 [112952] +1453.1] 1.664| 2.521]| 13.6
211 [112291 |+ 7189 1.932| 2.845 92| 20.4 211 |1123.71|-+15559| 1.590| 2.513| 10.0
221 |111472|+ 8 43| 1.878| 2.844| 52| 202 221 |1115.40| +17 3.0| 1.539| 2.504| 6.3
3 2 |11 521 |+ 854.0| 1.852| 2.842 1.3 19.9 3 2 |11 540|+18 57| 1.516| 2.495| 45
312 |1055.35|+ 941.6| 1.857| 2.839 37| 201 312 |1054.94| +1855.0| 1.521| 2.486| 7.0
322 |1046.16 | +1021.6 | 1.890 | 2.836 7.8| 20.3 322 |1045.27 | +1924.8| 1.552| 2.476 | 10.9
4 1 |103853|-+1049.9| 1.950| 2.832| 11.5| 20.5 4 1 |1037.54|+1932.3| 1.607 | 2.466 | 14.8
411 |1033.10| +11 4.4| 2.033| 2.827| 14.6| 20.7 411 |1032.47|+1918.1| 1.682| 2.455| 18.1
402072 2003 UWs3; 3 4.8 122782 1%°4/ 3.6 18 5991 lvavladis 3 4.8334%94 2°7/ 2.8
2 1 [112882|+ 7244 1.849| 2.680| 13.3] 22.1 2 1 |112491 |+ 939.1| 1.287| 2.156| 16.0
211 [112269|+ 8 8.2| 1.788| 2.705 95| 21.9 211 |[1120.82|-+1022.0| 1.215| 2.146| 11.7
221 |111454|+ 9 10| 1.752| 2.720 54| 216 221 |1113.93|+11159| 1.165| 2.137| 6.7
3 2 |11 515|+ 956.5| 1.745| 2.734 15| 21.4 3 2 |11 5.10| +1212.8| 1.140| 2.128 2.8
312 |1055.58 | +1047.8| 1.767 | 2.748 40| 21.6 312 |1055.71 | +13 2.7 | 1.140| 2.120| 5.9
322 |1046.87 | +1129.3| 1.817| 2.762 81| 21.9 322 |1047.24| +1337.3| 1.164| 2.113| 11.1
4 1 |1039.89|-+1157.1| 1.893| 2.775| 11.8| 22.1 4 1 |1040.98|+1351.5| 1.210| 2.107 | 15.9
411 103520 +12 9.6 | 1.991| 2.787 | 149| 223 411 |1037.74| +13439| 1.275| 2.102| 19.9
144489 2004 EWes 3 4.8 194767 173/ 6.518 143529 2003 EU1g 3 48197773 071/ 4.9
2 1 [112132] — 1442 2.698| 3.503| 10.6| 205 2 1 |112439|+ 4265]| 2574| 3.399| 10.5
211 [1116.89| — 1 54| 2.609| 3.502 8.0| 20.4 211 |1119.14| + 4 405| 2.490| 3.397| 7.7
221 [1111.08| — 013.7| 2.546| 3.499 50| 20.2 221 |111240|+ 5 25| 2.433| 3.306| 45
3 2 |11 439|+ 047.9| 2511 | 3.497 20| 20.0 3 2 |11 470| -+ 529.5| 2.404| 3.394 1.0
312 |1057.47 |+ 154.9| 2508 | 3.494 23] 20.0 312 |1056.77 | + 557.6 | 2.406| 3.392 2.5
322 |[1050.95|+ 3 22| 2534| 3.401 53| 20.2 322 |1049.30 |+ 623.1| 2.438| 3.3900| 5.9
4 1 |104545|+ 4 49| 2589 | 3.488 83| 20.4 4 1 | 104298 |+ 642.8| 2.497| 3.387| 8.9
411 104143 |+ 459.1| 2.669| 3.484| 11.0| 20.5 411 |1038.28 |+ 6542| 2580 | 3.385| 11.6
501270 2013 WE1 3 48 12°60 47°6/28.818 260828 2005 QJ14 3 4.8 86°05 074/ 4.3
2 1 |112247]|+15585| 1.916| 2.779| 11.8] 19.9 2 1 |1125.02|+ 239.1| 1.858| 2.691| 13.5
211 |1118.21|+1720.7| 1.854| 2.780 86| 19.8 211 |1119.87 |+ 356.2| 1.805| 2.718| 9.8
221 |1112.02|+1845.6| 1.818| 2.782 56| 19.6 221 |111287 |+ 527.0| 1.778| 2.744| 55
3 2 |11 461|420 47| 1.809| 2.783 47| 195 3 2 |11 479|+7 45| 1.779| 2.769 1.1
312 |1056.93 | +2110.1| 1.829| 2.785 6.8| 19.6 312 |1056.61 | + 839.7| 1.810| 2.794| 3.4
322 |1049.95|+2156.3| 1.875| 2.787| 10.0| 19.8 322 |1049.26 | +10 5.0| 1.870| 2.819| 7.5
4 1 |104450|-+2220.7| 1.944| 2.790| 13.1| 20.0 4 1 |104352|-+1114.7| 1.956| 2.843| 11.2
411 |1041.15|+2223.4| 2.034| 2.793| 15.8| 20.2 411 |1039.87|+12 59| 2.065| 2.867 | 14.2
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EPHEMERIDES

3 4.8 3 4.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
195444 2OO2hGG77 3 48235706 5°1/28.318 204561 2OO7hYP41 3 48 93744 279/ 7.118
m o ’ o m m o ’ o m
2 1 [1128.14] 421 6.8| 2.316| 3.164| 10.6| 20.8 2 1 |1127.86| — 237.1| 1.657| 2.474| 15.7| 20.4
211 |[1122.14|+22 2.1| 2.239| 3.153 8.0| 20.6 211 |112229| — 2384 | 1.588| 2.484| 12.0| 202
221 |1114.25|+2255.2| 2.188| 3.141 58| 20.4 221 |1114.47|— 2215| 1542 | 2.494| 7.8| 20.0
3 2 |11 5.13|+2339.3| 2.166 | 3.128 52| 20.4 3 2 |11 521 |— 1489| 1521 | 2504| 3.8| 19.8
312 |1055.68 | +24 8.6 | 2.173| 3.115 7.0| 205 312 |1055.64| — 1 6.0| 1.528| 2514 | 3.7| 19.8
322 |1046.84 | +2419.6 | 2.208| 3.102 96| 20.6 322 |1046.92| — 019.3| 1.563| 2523 | 7.6| 20.0
4 1 |1039.43|-+2411.1| 2.267| 3.088| 12.4| 20.8 4 1 |1040.03|+ 024.4| 1.623| 2533 | 11.7| 20.3
411 |1034.05|+23445| 2.347| 3.074| 148| 20.9 411 |1035.62 |+ 059.6| 1.705| 2542 | 152| 20.5
249833 2001 OP4; 3 48 73°30 272/ 3.418 205883 2002 EH1ss 3 4.8358%3 3°1/ 2.818
2 1 |1135.08|+1148.7| 1.649| 2.492| 14.4| 19.4 2 1 |1127.95] +11 8.8 1.277| 2.145]| 16.2| 20.1
211 |1127.23|+1154.1| 1.601| 2519 | 10.4| 19.2 211 |[1122.98| +11425| 1.213| 2.143| 11.8| 19.8
221 |1117.11|+12 2.8| 1.578| 2.545 59| 19.0 221 |1115.13| +1224.2| 1.171| 2.142| 6.9| 195
3 2 |11 572|+12 9.4 | 1.583| 2570 23| 188 3 2 |11 5.38|-+13 55| 1.154| 2.141 31| 193
312 |1054.37 | +12 8.8| 1.617| 2.596 47| 19.0 312 |1055.21 | +1337.4| 1.162| 2.141 6.1| 19.5
322 |1044.26 | +1158.1| 1.679| 2.621 8.8| 19.3 322 |1046.12 | +1353.3| 1.195| 2.142| 11.1| 19.7
4 1 |1036.32|+1136.1| 1.766| 2.646 | 12.6| 19.6 4 1 |1039.38|+1349.8| 1.250| 2.143| 15.7| 20.0
411 |1031.06|+11 3.0| 1.876| 2.671| 156| 19.9 411 |1035.73| +1326.7| 1.323| 2.145| 19.6| 20.3
334706 2003 FW3o 3 4.8 32081 4°8/ 1.417 453333 2008 YY3s5 3 48 75°19 2°2/ 3.118
2 1 |1126.14| +1450.1| 1.376 | 2.247| 15.1] 19.9 2 1 112922+ 813.2| 1.393| 2.249| 159]| 20.9
211 [1121.98|+1533.1| 1.280| 2.211| 11.2| 19.6 211 |112339|-+ 910.7| 1.348| 2.272| 11.3| 20.7
221 |1114.82|+1622.1| 1.207| 2.175 71| 19.2 221 |1115.07 | +1018.3| 1.326| 22906 | 6.4| 205
3 2 |11 537 |+17 8.2 1.157| 2.140 48| 19.0 3 2 |11 5.32|-+1127.2| 1.331| 2.319 23| 203
312 |1054.92 | +17 41.2| 1.134| 2.105 7.8| 19.0 312 |1055.48 | +1227.8| 1.362| 2.342| 52| 20.6
322 |1045.03| +1753.1| 1.134| 2.071| 12.7| 19.2 322 |1046.87 | +1313.1| 1.420| 2.365| 9.8| 20.9
4 1 |1037.23|-+1739.9| 1.155| 2.038| 17.6| 19.4 4 1 |1040.46 | +1339.2| 1.501| 2.388| 14.0| 21.2
411 |103258|+17 15| 1.194| 2.006| 21.9| 19.6 411 |1036.83|+13454| 1.602| 2.410| 17.3| 21.4
135299 2001 SO222 3 4.8 262712 075/ 5.4 18 364193 2006 QA3 3 4.8191%50 0°5/ 4.3 18
2 1 |1121.16 |+ 053.7| 2.250| 3.075| 11.8| 19.8 2 1 112652+ 434.9] 2.125] 2.955]| 12.2] 222
211 |1117.01|+ 1424 2.167| 3.073 87| 19.6 211 |1121.01 |-+ 520.6| 2.043| 2.953| 8.9| 220
221 [1111.26 |+ 244.8| 2.109| 3.071 52| 19.4 221 |1113.63 |+ 617.6| 1.986| 2.951 51| 218
3 2 |11 4.47|+ 356.8| 2.080| 3.069 1.4 19.1 3 2 |11 5.03|-+ 720.9| 1.958| 2.948 11| 215
312 |1057.40 |+ 512.3| 2.080| 3.067 26| 19.2 312 |1056.00 | + 824.2| 1.961| 2.945 32| 21.6
322 |1050.83 |+ 624.9| 2.109| 3.065 6.4| 19.4 322 |1047.74 |+ 921.5| 1.992| 2.941 72| 219
4 1 | 104547 |+ 729.2| 2.166| 3.063 98| 19.6 4 1 |1040.80|+10 7.9| 2.051| 2.936| 10.9| 22.1
411 |1041.85|+ 820.9| 2.246| 3.061| 12.8| 19.8 411 |1035.85|+1040.2| 2.132| 2930 | 13.9| 223
222276 2000 SYs 3 48 73°33 7°2/12.018 199146 2005 YQ136 3 4.8143%6 1°6/ 6.2 18
2 1 |112436| —1547.9| 1.852| 2.602| 16.7| 20.1 2 1 |113048|— 0286]| 1.872| 2.685| 14.3| 215
211 |1119.66 | —16 6.0| 1.779| 2.613| 14.0| 19.9 211 |1123.97|— 0105| 1.801| 2.698 | 10.7| 21.3
221 |1112.91|—1557.5| 1.725| 2.625| 11.0| 19.8 221 |1115.34 |+ 023.0| 1.755| 2.711 6.6 21.1
3 2 |11 485|—1521.7| 1.695| 2.636 84| 19.6 3 2 |11 540 |+ 1 82| 1.736| 2.722 25| 208
312 |1056.48 | —1422.0| 1.690 | 2.648 72| 19.6 312 |1055.20 | + 159.3| 1.747| 2.733 31| 20.9
322 |1048.82| —13 4.8| 1.713| 2.660 83| 19.7 322 |1045.81 |+ 250.1| 1.786| 2.743| 7.2| 21.2
4 1 |1042.78|—1138.7| 1.761| 2.671| 10.9| 19.8 4 1 |1038.14 |+ 334.8| 1.853| 2.752| 11.1| 21.4
411 |1038.96| —1012.9| 1.832| 2.683| 13.7| 20.0 411 |103280|+ 4 9.1| 1.943| 2760 | 14.4| 21.7
59939 1999 RW1g» 3 4.8 270%46 171/ 3.318 25298 Fionapaine 3 4.8 76°55 0°9/ 3.8 18
2 1 |112085|+ 611.6| 2.482| 3.320| 10.4| 19.9 2 1 |112355|+ 6152| 2.030]| 2.872| 12.2] 187
211 |1116.75|+ 716.6| 2.388| 3.304| 7.5| 19.7 211 |1118.85|+ 6588 | 1.960| 2.877| 8.8| 185
221 |1111.12|+ 831.8| 2.320| 3.288 42| 195 221 |111236 |+ 752.2| 1.914| 2.882| 5.0| 182
3 2 |11 446 |+ 9523 2.282| 3.271 12| 192 3 2 |11 4.74| -+ 849.9| 1.897| 2.887 12| 18.0
312 |1057.45| +1111.7| 2.274| 3.255 34| 19.4 312 |1056.88 |+ 9458 | 1.908| 2.891 35| 18.1
322 |1050.84 | +1224.2| 2.296 | 3.239 6.8| 19.6 322 |1049.65|+1034.0| 1.948| 2.806| 7.4| 18.4
4 1 |1045.29 | +1325.0| 2.345| 3.222| 10.0| 19.7 4 1 |1043.85|+1110.2| 2.014| 2.901| 109| 18.6
411 |1041.36| +1411.0| 2.418| 3.205| 12.8| 19.9 411 |1040.02|+1132.1| 2.102| 2.906 | 13.9| 18.8
282140 2001 QK166 3 4.8 242739 2°4/ 1.817 371020 2005 UPsg 3 4.8128%4 0°7/ 4.116
2 1 [112262] +11 1.4 2.497| 3.342| 10.0] 21.2 2 1 |112628|+ 558.1| 1.983| 2.820| 126 | 22.4
211 |1118.02|+12 8.1 | 2.410| 3.330 72| 21.0 211 [112084 |+ 634.1| 1.914| 2.829| 9.1| 222
221 |1111.84|+1321.1| 2.349| 3.317 42| 20.7 221 |111350 |+ 719.7| 1.870| 2.837| 5.2| 22.0
3 2 |11 4.62|+1434.8| 2.319| 3.303 24| 206 3 2 |11 4.99| -+ 810.0| 1.854| 2.844 12| 217
312 |1057.06 | +1543.1 | 2.318| 3.289 44| 207 312 |1056.25 |+ 858.7| 1.868| 2.852 34| 21.9
322 |1049.93| +16 40.6 | 2.347 | 3.275 75| 20.9 322 |1048.21 |+ 940.3| 1.910| 2.859| 7.5| 221
4 1 |1043.92|+1723.7| 2.402| 3.260| 10.5| 21.0 4 1 |1041.71|+1010.7| 1.978| 2.866 | 11.1| 22.4
411 |1039.57 | +1750.6| 2.480| 3.246| 13.1| 21.2 411 |1037.29| 4+10275| 2.069| 2.872| 141| 22.6
40459 Rektorys 3 48 54726 5°0/ 9.518 R| 94611 2001 VK112 3 4.8251°38 379/ 7.8 18
2 1 |[112413]| — 914.7| 1.782| 2571 | 15.8] 189 2 1 |1127.77| — 5 25| 1.624| 2.432| 16.3] 19.2
211 [1119.49|— 921.0| 1.711| 2581 | 12.7| 187 211 |112258|— 5 9.0| 1.532| 2.420| 12.8| 18.9
221 [111281|— 9 46| 1.661| 2.592 92| 185 221 |111487|— 4544| 1.462| 2.407| 8.8 | 18.6
3 2 |11 483|— 826.6| 1.636| 2.603 6.0| 18.3 3 2 |11 536|— 419.7| 1.417| 2395| 49| 18.4
312 |1056.57 | — 731.4| 1.638| 2.614| 5.1| 183 312 |1055.19| — 329.2| 1.399| 2.382| 45| 183
322 |1049.03| — 625.8| 1.667| 2.626 75| 18.4 322 |1045.63| — 230.1| 1.408| 2369 | 8.3| 185
4 1 |1043.13|— 517.7| 1.722| 2.637| 10.8| 18.7 4 1 |1037.87|— 1305| 1.442| 2355| 12.7| 18.7
411 |1039.46| — 4145| 1.800| 2.640| 14.0| 18.9 411 |103275| — 0380 1.498| 2.341| 16.7| 18.9
50919 2000 GXs7 3 4.8 279728 374/ 8.6 18 445883 2012 UR133 3 4.8136°17 274/ 2.9 18
2 1 |1121.72|— 7 7.0| 2.175| 2.966| 13.3| 18.9 2 1 113078+ 9 52| 1.464]| 2.316]| 15.4]| 21.6
211 |1117.53| — 648.8| 2.085| 2.962| 10.5| 18.7 211 |1124.66 |-+ 957.0| 1.403| 2.325| 11.1| 21.4
221 [1111.62|— 611.6| 2.018| 2.957 73| 185 221 |1115.93|+1058.6| 1.365| 2.334| 6.4| 21.1
3 2 |11 457|— 517.2| 1.978| 2.952 43| 183 3 2 |11 555|-+12 1.8| 1.354| 2.342 25| 20.9
312 |1057.19| — 410.3| 1.966 | 2.947 37| 183 312 |1054.87 | +1257.3| 1.371| 2350 | 5.4| 21.1
322 |1050.30 | — 256.7| 1.982| 2.943 6.3| 18.4 322 |1045.25| +1338.0| 1.414| 2357 | 10.1| 21.4
4 1 |1044.68| — 143.4| 2.026| 2.938 96| 18.6 4 1 |1037.82|+13599| 1.481| 2.364| 14.4| 21.6
411 |1040.89| — 036.4| 2.004| 2.933| 12.7| 188 411 |1033.23|+14 21| 1.568| 2.370| 17.9| 21.9
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EPHEMERIDES

3 4.8 3 4.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
307513 2003hAU21 3 4.8348%62 62/ 8.218 382828 2OO3hYW2 3 4.8 152764 079/ 3.8 18
m o ’ o m o ’ o m
2 1 [112750| — 517.7| 1.328 18.6 2 1 [1123.94] + 632.6| 2.317| 3.153| 11.1] 213
211 |1122.76| — 628.2| 1.249 14.9 211 [1118.96 |+ 716.5| 2.244| 3.158| 8.0| 21.1
221 |1115.13|— 719.5| 1.191 10.7 221 |111237|+ 8 8.8| 2.196| 3.163| 45| 20.9
3 2 |11 5.43| — 749.2| 1.155 7.1 3 2 |11 478|+ 9 47| 2177 | 3.167 1.1] 207
312 |1055.03| — 758.3| 1.144 6.6 312 |1056.95|+ 9586 | 2.188| 3.171 32| 208
322 |1045.43|— 751.0| 1.158 9.8 322 |1049.69 | +1045.7| 2.229| 3.174| 6.8| 21.1
4 1 |1038.01|— 734.2| 1.195 14.1 4 1 |1043.69|+1121.9| 2296 | 3.178| 10.0| 21.3
411 [1033.68| — 716.0| 1.251 18.1 411 |1039.45| +1145.1] 2.386| 3.181| 12.7| 215
119728 2001 XTas9 48 2 7°6/26. 500717 2012 XJao 3 4.8199%51 4°3/28.517
2 1 |1126.86 | 1.723 12.9 2 1 |1124.00| +1859.8| 2528 | 3.380| 9.7] 21.3
211 |1121.77 | 1.661 10.1 211 |1118.96| +1959.1| 2.460| 3.378| 7.2| 21.1
221 |11 14.27 | 1.624 8.0 221 |1112.36| +2057.7| 2.419| 3376 | 5.0| 21.0
3 2 |11 5.20 | 1.612 7.9 3 2 |11 4.77|-+2149.6| 2.407| 3.375| 43| 209
312 |1055.74 | 1.627 10.0 312 |1056.97 | +2229.5| 2.425| 3.372| 6.0| 21.0
322 |1047.12 |+ 1.667 12.9 322 [1049.71| +2254.1| 2.470| 3.370| 8.5| 21.2
4 1 |1040.42 |- 1.728 15.9 4 1 |1043.67|+23 1.7| 2540 | 3.368| 11.0| 21.3
411 |10 36.30 | 1.806 18.5 411 |1039.36 | +2252.6| 2.632| 3.365| 13.2| 21.5
214946 2007 VX2g3 4.8 3 1°4/ 5. 234716 2002 JYss 3 4.8343%21 1°7/ 3318
2 1 |1124.44 |+ 031.8| 1.430 16.3 2 1 |112585|+ 9 3.9| 1.923| 2.770| 125]| 202
211 |1120.38|-4 049.8| 1.342 12.4 211 |1120.66| -+ 937.3| 1.850| 2.770| 9.0| 20.0
221 |1113.69 |4 1275 1.277 7.6 221 |1113.48|+1018.1| 1.801| 2.769| 5.2| 19.7
3 2 |11 512 |4 221.2| 1.236 2.6 3 2 |11 5.04|-+11 0.8| 1.781| 2.769 1.8| 195
312 |1055.86 | + 323.5| 1.221 3.7 312 |1056.30 | +1139.1| 1.789| 2.769| 41| 19.6
322 [1047.27|+ 4257 | 1.232 9.0 322 |1048.25|+12 8.0| 1.824| 2.769| 8.1 | 19.9
4 1 |104061 |-+ 519.4| 1.266 14.0 4 1 |1041.75|+1224.0| 1.886| 2.769| 11.8| 20.1
411 |1036.75| + 558.2| 1.321 18.3 411 |1037.42| +12254| 1.969| 2.769| 149| 20.3
31329 1998 HUs7 438 1°8/ 2. 357169 2002 CGass 3 4.8110%81 1°7/ 6.0 18
2 1 |1124.49 |4 4| 2.304 10.8 2 1 |112933|+ 0475]| 1.519| 2.350| 16.1] 20.6
211 |1119.33 ]+ 8| 2.236 7.8 211 |1123.61 |-+ 049.2| 1.449| 2.355| 12.1| 20.4
221 |11 12.55 | 1| 2.194 4.4 221 [111536|+ 1 7.2| 1.400| 2.360| 7.5| 20.1
3 2 |11 4.79 |4 6| 2.181 1.8 3 2 |11 5.48|-+ 138.0| 1.378| 2.365 27| 19.9
312 |1056.84 | - 4| 2197 3.8 312 |1055.20 | + 2 15.7| 1.382| 2.370 3.6 19.9
322 |10 49.50 | 4| 2.243 7.1 322 [1045.84 |+ 253.5| 1.414| 2.374| 8.4| 202
4 1 |10 43.47 |- 0| 2314 10.2 4 1 |103849 |-+ 3252| 1.471| 2379| 12.8| 20.5
411 |1039.24 | - 1| 2.408 12.8 411 |1033.86|+ 3459| 1.540| 2383 | 16.6| 20.7
205527 2001 SD117 48 1 2°4/ 7. 248411 2005 SVis9 3 4.8221%91 3°3/9.117
2 1 |1124.01| — 329.2| 2.496 11.6 2 1 |1121.80| — 820.6| 2.857| 3.627| 11.0] 20.6
211 |1118.95| — 324.8| 2.409 8.9 211 |1117.25|— 813.3| 2.759| 3.620| 8.7| 20.4
221 |111235|— 3 7.2| 2.347 5.9 221 |1111.35|— 751.2| 2.684| 3.613| 6.3| 20.2
3 2 |11 476 — 238.1| 2.313 3.1 3 2 |11 456|— 7155| 2.638| 3.605| 4.0| 20.1
312 [1056.90| — 2 0.9| 2.309 2.9 312 |1057.50 | — 6 28.8| 2.621 | 3.597 35| 20.0
322 |104951|— 119.9| 2.334 5.7 322 |1050.79| — 535.3| 2.634| 3.580| 5.3| 20.1
4 1 |1043.27|— 039.7| 2.388 8.7 4 1 |1045.03| — 4395| 2.675| 3.581 78| 20.3
411 |103869| — 0 45| 2.465 11.5 411 |1040.71| — 346.1| 2.742| 3572| 10.3| 20.4
165460 2000 YE134 4.8 0°0/ 4. 204198 2004 BGi37 3 4.8124°79 1°3/ 3.418
2 1 |[112658]| + 358.8| 1.294 16.9 2 1 [112418]| + 8 26| 2.357| 3.195| 10.8| 21.2
211 |1121.75| 4+ 426.4| 1.239 12.4 211 [1119.08| + 844.3| 2.288| 3.204| 7.8| 21.0
221 |111430|4+ 5 9.9| 1.206 7.2 221 |1112.42 |-+ 9328| 2.246| 3.213| 4.4| 20.8
3 2 |11 521+ 6 26| 1.198 1.6 3 2 |11 4.79| +1023.3| 2.233| 3.222 1.4 20.6
312 |1055.88 |+ 655.9| 1.215 4.1 312 |1056.98 | +1110.5| 2.250 | 3.230 34| 207
322 |1047.67 |+ 741.6| 1.258 9.3 322 |1049.76 | +1149.9| 2.296| 3.238| 6.8| 21.0
4 1 |1041.69 |+ 813.5| 1.324 14.0 4 1 |1043.80| +1218.3| 2.369| 3.246| 9.9| 21.2
411 |1038.57 |+ 8284 1.410 17.8 411 |1039.58| +1233.8| 2.464| 3.254| 125| 21.4
235970 2005 EHo40 48 2 2%3/ 2. 189806 2002 JX148 3 4.8 9260 0°4/ 5.218
2 1 |1126.80 | 6.8 | 2.324 10.8 2 1 112588 |+ 313.2| 1.969| 2.799| 13.0| 20.3
211 |11 21.07 | 46| 2.246 7.8 211 |112057 |-+ 3343| 1.900| 2.809| 95| 20.1
221 |1113.61|+1315.8| 2.194 4.6 221 |111338|+ 4 7.0| 1.856| 2.819| 56| 19.8
3 2 |11 505 | 55| 2.171 2.3 3 2 |11 5.03|-+ 447.0| 1.840| 2.829 14| 19.6
312 |1056.23 | 9.0| 2.178 4.2 312 |1056.45 |+ 5289 | 1.852| 2.839 29| 197
322 |10 47.99 | - 27| 2.214 7.5 322 |104859 |+ 6 7.4| 1.893| 2.848| 7.0| 20.0
4 1 |1041.10 | - 43| 2.277 10.6 4 1 |1042.24|+ 6379 1.961| 2.858| 10.7| 20.2
411 |10 36.09 | 31| 2.362 13.3 411 |1037.98 |+ 657.3| 2.051| 2.867 | 13.8| 20.4
172070 2002 AR7o 48 3 3°0/ 1. 334651 2002 XYos 3 4.8106°57 372/ 8.217
2 1 |1122.78 | 2.039 11.5 2 1 |112528| — 537.0| 2.396| 3.183| 12.3| 21.0
211 |11 18.35 | 1.969 8.3 211 |1119.86| — 541.1| 2.322| 3.197| 9.6| 20.9
221 |11 12.11 | 1.925 4.9 221 [1112.87| — 530.5| 2.272| 3.211 6.6 | 20.7
3 2 (11 472 |4 1.908 3.0 3 2 |11 491|—5 65| 2250 3.224| 3.9| 206
312 |1057.07 | 1.920 5.2 312 |1056.76 | — 4 32.6 | 2.257 | 3.238 34| 206
322 |10 50.04 | 1.959 8.5 322 |1049.17| — 353.1| 2.294| 3.251 58| 20.7
4 1 |10 44.44 |- 2.023 11.8 4 1 |1042.84| — 312.7| 2.358| 3.263| 87| 20.9
411 |1040.82 ]+ 2.108 14.6 411 |103826| — 236.1| 2.447| 3276 | 11.4| 21.1
409845 2006 SR29 48 2 3%/ 7. 135267 2001 SCgo 3 4.8154°04 172/ 6.318
2 1 |1125.11| — 451.8| 1.590 16.3 2 1 112326 — 017.0] 2.541| 3.352| 11.0| 205
211 |1120.60| — 4 48.7| 1.505 12.7 211 |111836|+ 0 6.7| 2.461| 3.357| 8.2| 20.4
221 |1113.69 | — 423.7| 1.441 8.6 221 |[1112.00| + 042.0| 2.406| 3.361 51| 20.2
3 2 |11 5.12| — 338.4| 1.402 4.7 3 2 |11 472|+ 126.2| 2.379| 3.366 1.9| 20.0
312 |1056.00| — 238.1| 1.390 4.3 312 |1057.23 |+ 214.9| 2.383| 3.370 24| 20.0
322 |1047.56| — 130.8| 1.405 8.1 322 |105021 |+ 3 35| 2417 | 3.374| 5.6| 202
4 1 |1040.89 | — 024.8| 1.444 12.4 4 1 | 104433 |+ 347.7| 2.478| 3377| 87| 204
411 |1036.78| + 032.1| 1.505 16.3 411 |1040.04 |+ 4239| 2564| 3380 | 11.3| 20.6




EPHEMERIDES

3 4.8 3 4.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ r ‘ B ‘ |4
54644 3 4.8349795 1°5/ 6.8 18 318780 2005 SL100 3 48 26779 2°1/ 6.218

o ’ o m m o ’ o m
21 — 057.2| 2991 | 3.797| 9.7| 18.9 2 1 |112674|— 0 6.6| 1.181| 2.029| 18.7| 20.4
211 — 0496 | 2.904| 3.796 | 7.3| 187 211 |112224|— 0 1.0| 1.118| 2.033| 14.1| 20.1
221 — 0322]| 2.843| 3.795| 47| 18.6 221 |1114.80|+ 026.4| 1.075| 2.038| 8.8| 19.8
3 2 — 0 7.0| 2.810| 3.794| 21| 18.4 3 2 |11 542|+ 1115| 1.056| 2.043| 33| 195
312 4+ 023.1| 2.807| 3.793 22| 18.4 312 |105558 |+ 2 59| 1.061| 2.040| 41| 19.6
322 4+ 054.8| 2.834| 3.792| 48| 186 322 |1046.85|+ 3 0.3| 1.091| 2.055| 9.6| 19.9
41 4+ 1247| 2890 | 3.792| 7.4| 187 4 1 | 104052 |+ 3459 1.143| 2.062| 14.7| 20.2
411 + 149.8]| 2970 3.791 9.8| 18.9 411 |1037.33|+ 416.6| 1.214| 2.070| 19.0| 20.5
213935 4.8 293%8 4°2/ 1.518 168898 2000 WQ137 3 48 17°01 4°4/ 1.9 18
21 +1351.3| 1.506| 2.369| 14.4| 20.4 2 1 112629 +13 87| 1.172| 2.049| 16.7| 185
211 +14457| 1.433| 2360| 10.5| 20.1 211 |1121.88|+1357.6| 1.119| 2.053| 12.1| 182
221 +1545.7| 1.383| 2.351 65| 19.9 221 |111454|+14525| 1.088| 2.058| 7.2| 18.0
3 2 +1642.4| 1350 | 2.342| 42| 197 3 2 |11 534|-+15432| 1.080| 2.065| 4.4| 17.8
312 +1726.6| 1.362| 2.332| 6.9| 19.8 312 |1055.84 | +1619.5| 1.097 | 2.072| 7.3| 18.0
322 4+1751.9| 1.391| 2.324| 11.2| 20.0 322 |1047.57| +16349| 1.138| 2.080| 12.0| 18.3
41 +17549| 1.442| 2315| 153 | 20.3 4 1 |1041.76 | +1627.0| 1.199| 2.089 | 16.5| 18.6
411 +1736.2| 1.512| 2.306 | 18.8| 20.5 411 |1039.08| +1556.9| 1.279| 2.099 | 20.2| 18.9
352137 4.8 284794 5°1/29.518 3827 Zden&khorsky 3 48150725 074/ 5.218
21 +1321.6| 1.382| 2.251| 15.1| 20.8 2 1 |1126.14|+ 3 3.6| 2.214| 3.038| 12.0] 17.9
211 +14536| 1.303| 2.233| 11.1| 20.5 211 |1120.62| -+ 326.0| 2.139| 3.044| 8.8 | 17.7
221 +1636.4| 1.247| 2215| 6.9| 202 221 |1113.38| -+ 359.0| 2.088| 3.050| 5.2| 175
3 2 +1818.3| 1.217| 2.197| 52| 20.1 3 2 |11 5.06|-+ 4389| 2.067| 3.056 13| 17.2
312 +1946.3| 1.213| 2.178| 83| 20.2 312 |1056.49 |+ 520.8| 2.075| 3.061 27| 173
322 +2050.3| 1.234| 2.160| 12.9| 20.4 322 |104853 |+ 559.8| 2.112| 3.066| 6.5| 17.6
41 +21248| 1.276 | 2.142| 17.3| 20.6 4 1 |1041.93|+ 631.7| 2.177| 3.070| 9.9| 17.8
411 +21296| 1.335| 2.124| 21.2| 20.8 411 |1037.22|+ 6535| 2.265| 3.074| 12.8| 18.0
102616 4.8 110°36 0°8/ 4.118 83489 2001 SWios 3 4.8143%89 2°5/ 8.0 18
21 4+ 5 30| 1.787| 2625]| 13.7| 19.6 2 1 |112246|— 5208 2.725| 3.511| 11.0] 19.9
211 + 5544 1.728| 2643| 99| 10.4 211 |1117.71| — 5 0.8| 2.643| 3.519| 85| 19.7
221 + 657.6| 1.693| 2659| 56| 19.2 221 |1111.60| — 4 26.8| 2.586| 3.527| 5.8| 19.6
3 2 4+ 8 6.1| 1.686| 2.676 12| 189 3 2 |11 466|— 341.0| 2558| 3.535| 32| 19.4
312 4+ 9124 | 1.708| 2.692 37| 19.2 312 |1057.561 | — 247.0| 2559 | 3542 | 28| 19.4
322 +10 96| 1.758| 2.707| 8.0| 19.4 322 |1050.82| — 149.5| 2591 | 3549 | 52| 195
41 +1053.0| 1.834| 2.722| 11.8| 19.7 4 1 |1045.17|— 053.1| 2651 | 3555| 7.9| 197
411 +1120.0| 1.932| 2.736| 149| 19.9 411 |1041.01|—0 21| 2736| 3561| 10.5| 19.9
141280 4.8 1044 4°7/29.0 18 199076 2005 XXes5 3 4.8 38°%07 5°3/8.818
21 +1730.0| 1.958| 2.820| 11.6| 187 2 1 112598 | — 7424 1.330| 2.144| 18.9] 19.9
211 +1831.8| 1.897| 2.822| 85| 185 211 |112151|— 7526| 1.260| 2.148| 151 | 19.7
221 +1934.1| 1.862| 2.824| 57| 184 221 |111433|— 7353| 1.210| 2.152| 10.7| 195
3 2 +2029.3| 1.854| 2.827| 4.7| 183 3 2 |11 532|— 651.3| 1.182| 2.156| 6.6| 19.2
312 +2110.7| 1.874| 2.830| 6.7| 184 312 |1055.83| — 546.3| 1.180| 2.161| 5.6| 19.2
322 +21341| 1.920| 2.833| 9.8| 186 322 |1047.26 | — 429.8| 1.202| 2.166| 9.0| 19.4
41 +2137.7| 1.980| 2.837| 12.8| 188 4 1 |1040.86| — 3125| 1.240| 2171 | 13.4| 19.6
411 +2122.1| 2.079| 2.842| 15.4| 19.0 411 |103737| — 2 40| 1.315| 2176 | 17.4| 19.9
32296 4.8 201791 073/ 5.218 98158 2000 ST7s5 3 4.8260°10 475/ 1.118
21 4+ 2495| 2462 3.287| 109]| 19.9 2 1 |1128.86|+1430.8]| 1.617| 2.476| 13.9] 19.0
211 4+ 3209| 2379| 3.285| 80| 19.7 211 |1123.42|-+1533.1| 1.537| 2.461| 10.2| 187
221 4+ 4 27| 2321| 3.283| 47| 195 221 |111539| +1640.9| 1.480| 2.446| 6.4| 185
3 2 + 451.2| 2292 | 3.281 12| 193 3 2 |11 557 |+17452| 1.451| 2.431| 45| 183
312 4+ 541.9| 2293 | 3.279 25| 19.4 312 |1055.16 | +1836.8| 1.449| 2.415| 7.1| 18.4
322 + 6208| 2323| 3277| 6.0| 19.6 322 |1045.49 | +19 8.8 | 1.473| 2399 | 11.2| 18.6
41 4+ 710.7| 2381 | 3.274| 92| 19.8 4 1 |1037.74|+1917.9| 1.520| 2.383| 15.2| 18.8
411 + 74161| 2463| 3.272| 12.0| 20.0 411 |1032.73|+19 43| 1.587| 2366 | 18.7| 19.0
421391 4.8 125°84 7°5/12.7 17 191817 2004 TY302 3 4.8181%43 2°3/ 2318
21 —18 7.0| 2.256| 2.971| 15.1| 20.9 2 1 |1125.69| +11 6.4| 2.247| 3.002| 11.1] 205
211 —1848.7| 2.174| 2980 | 12.9| 20.7 211 |1120.33|+11565| 2.173| 3.092| 7.9| 203
221 —19 79| 2.114| 2.989| 105| 20.6 221 |1113.24|+1251.9| 2.126| 3.003| 4.6| 20.1
3 2 —19 29| 2.078| 2.998| 85| 20.5 3 2 |11 5.04|-+1347.0| 2.107| 3.093| 23| 19.9
312 —1835.0| 2.068| 3.006| 75| 20.4 312 |1056.58 | +14 358 | 2.118| 3.092| 4.4| 20.1
322 —17 482 | 2.086| 3.015| 83| 20.5 322 |1048.71 | +1513.5| 2.158| 3.001| 7.8| 20.3
41 —16 48.6 | 2.130| 3.022| 10.1| 20.6 4 1 |1042.19|+1537.1| 2.224| 3.090| 10.9| 20.5
411 —1543.7| 2.197| 3.030| 12.4| 208 411 | 103756 | +15456| 2.313| 3.088| 13.6| 20.7
10441 van Rijckevorsel 4.8 118726 374/ 8.6 18 55523 2001 VBs; 3 48231717 2°0/ 2.7 18
21 — 8 86| 2.036| 2.821| 143]| 17.9 2 1 |1125.83|+1139.4| 2508| 3.340| 10.2| 18.9
211 — 731.0| 1.964| 2.837| 11.2| 17.7 211 |1120.31|-+12 6.4| 2.425| 3.342| 7.3| 187
221 — 6321| 1.915| 2.852| 7.7| 175 221 |1113.18| +1237.1| 2.368| 3.335| 4.3| 185
3 2 — 5149| 1.892| 2.867| 44| 17.4 3 2 |11 5.03|-+13 7.1| 2.341| 3.327| 20| 183
312 — 3455| 1.899| 2.881 37| 17.3 312 |1056.60 | +1332.0| 2.344| 3.320| 3.9| 18.4
322 — 2115| 1.935| 2.895| 65| 17.5 322 |1048.68 | +1348.2| 2.376| 3.312| 7.0| 18.6
41 — 0409| 1.999| 2.909| 99| 17.8 4 1 |1041.96 | +1353.4| 2.435| 3.304| 10.0| 18.8
411 4+ 0399]| 2.088| 2921| 12.9| 18.0 411 |1036.98| +1346.6| 2.518| 3.295| 12.6| 18.9
94895 4.8 247761 079/ 4.2 18 51372 2000 YM1g 3 4.8205%65 372/ 7.618
21 + 6449| 1.607| 2.450| 14.8| 19.8 2 1 |1127.70| — 419.3| 1.837| 2.640| 149]| 195
211 4+ 7 49| 1522| 2.439| 109| 19.5 211 |112222|— 4175| 1.750| 2.637| 11.6| 19.2
221 4+ 7358| 1.461| 2428| 6.3| 19.2 221 |111454|— 357.0| 1.686| 2.633| 7.8| 19.0
3 2 + 8123 | 1.426| 2.416 1.4| 189 3 2 |11 537|—319.7| 1.649| 2.628| 4.1 | 1838
312 4+ 847.7| 1.420| 2.404| 42| 19.0 312 |1055.74| — 230.2| 1.640| 2.624| 3.8| 187
322 4+ 9154 1.441| 2392| 92| 19.3 322 |1046.74| — 1348| 1.659| 2.618| 7.4| 18.9
41 4+ 930.8| 1.486| 2.379| 13.7| 19.5 4 1 |1039.36| — 040.4| 1.704| 2613 | 11.3| 19.1
411 4+ 9031.3| 1.552| 2366 | 17.5| 19.7 411 |103430|+ 0 6.7 1.773| 2607 | 149| 19.4

- 13014 -



EPHEMERIDES

3 4.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘
6388 1989 WL 3 4.8104°45 6°3/11.418 366411 2001hTL1 3 4.8 202776 179/ 2.7
h m o ’ o m o ’ o
2 1 |1125.29 31.0| 1.940| 2.692 . 2 1 |1126.83|+10 55| 2513 | 3.348| 10.3
211 |1120.26 343 | 1.867| 2.707 . 211 |1121.06|+1053.7| 2.428| 3.343| 7.4
221 |1113.28 12.4| 1.814| 2.721 . 221 |1113.65|+1147.6| 2.370| 3.336| 4.3
3 2 |11 5.06 25.3| 1.786 | 2.735 7.4 3 2 |11 5.16 | +1242.4| 2.342| 3.329 1.9
312 |10 56.58 17.1| 1.785| 2.748 6.3 312 |1056.37 | +1332.5| 2.345| 3.321 3.9
322 |10 48.80 545 | 1.811| 2.762 7.7 322 |1048.06 | +14 135| 2.378| 3.312| 7.1
4 1 |1042.58 26.0| 1.864| 2.775| 10.4 4 1 |1040.96 | +14 422 | 2.438| 3.302| 10.2
411 |10 38.51 0.1] 1.941| 2.787| 13.3 411 |1035.61| +1457.0| 2.522| 3.292| 12.8
358022 2006 DR2o7 4.8 222227 0°9/ 4. 393920 2005 UVes 4.8 15525 492/ 1.2
2 1 113032+ 7 24| 1.742| 2582 14.0 2 1 |1129.04| +1253.4| 1.557| 2.415| 14.3
211 |1124.22|+ 723.8| 1.660| 2.575| 10.2 211 |1123.40|+14135| 1.495| 2.420| 10.4
221 |1115.74|+ 754.9| 1.601| 2.568 5.9 221 |1115.27 | +1540.2| 1.458| 2.425| 6.3
3 2 |11 565|+ 830.6| 1.570| 2.560 1.4 3 2 |11 554 |+17 35| 1.448| 2.430| 4.2
312 |1055.07|+ 9 4.6 | 1.568| 2.552 4.0 312 |1055.48 | +1813.2| 1.466| 2.434| 6.9
322 |104523 |+ 931.1| 1.594| 2544| 8.6 322 |1046.37 | +19 2.4 | 1.511| 2.438| 10.9
4 1 |1037.18|+ 9458 | 1.645| 2.535| 12.8 4 1 |1039.28|+1927.6| 1.578| 2.441| 14.8
411 |1031.67 |+ 946.6| 1.718| 2.525| 16.4 411 |1034.90| +1929.3| 1.665| 2.443| 18.0
190147 2005 SA101 4.8 171°12 0°1/ 4. 376473 2012 JHy; 4.8 198°67 4°8/27.7
2 1 112894 |+ 314.7| 1.731| 2563]| 14.4 2 1 |1125.07|+1848.3| 2.395| 3.247| 10.2
211 |1123.13|+ 4 02| 1.657| 2.568| 10.6 211 |1119.90 | +2016.8| 2.326| 3.244| 7.6
221 |1115.04|+ 5 0.4 | 1.607| 2.571 6.2 221 |1113.02| +21459| 2.284| 3.240| 5.3
3 2 |11 548 |+ 6 9.6| 1.584| 2574 1.3 3 2 |11 5.02|+23 7.9| 2.272| 3.236| 4.9
312 |1055.54 |+ 720.0| 1.590| 2.576 3.6 312 |1056.73 | +24 16.2 | 2.289 | 3.231 6.7
322 |1046.38 |+ 823.7| 1.624| 2577 8.2 322 |1048.96 | +25 6.0| 2.335| 3.225| 9.3
4 1 |1039.01 |-+ 914.8| 1.685| 2577 | 12.4 4 1 |1042.49|+25353| 2.405| 3.219| 11.9
411 |1034.08|+ 949.7| 1.767| 2577 15.9 411 |1037.86| +2544.3| 2.495| 3.212| 14.2
498847 2008 WT 105 4.8 177°12 4°8/28. 286223 2001 UV1n4 4.8 129°86 3°5/29.1
2 1 |1124.70]| 4 2.208 | 3.064| 10.8 2 1 |1123.13|+16 18| 2.616]| 3.466| 95
211 |1119.68 | 2.144 | 3.064| 8.0 211 |1118.26 | +17 145| 2557 | 3.477| 6.9
221 |1112.89 | 2.107 | 3.065 5.6 221 |1111.95|+1828.3| 2.526| 3.488| 4.4
3 2 |11 4.98 | 2.098 | 3.065 4.9 3 2 |11 4.77|-+1937.3| 2524 | 3.498 3.6
312 |1056.82 | 2.118 | 3.065 6.7 312 |1057.42| +2035.9| 2553 | 3.508| 5.3
322 |10 49.31 | 2.164 | 3.065 9.5 322 |1050.61 | +2120.3| 2.610| 3.517| 7.8
4 1 |1043.20 | A 2.235| 3.065| 12.2 4 1 |1044.96 | +2148.4| 2.693| 3527 | 10.3
411 |10 39.05 | 2.326 | 3.065| 14.6 411 |1040.91| 422 0.0| 2.798| 3536 | 12.4
207964 1995 SC79 4.8 56°47 0%/ 4. 416826 2005 JK34 4.8 324°19 10°2/24.0
2 1 |112646|+ 7 7.2| 2.136| 2.973| 11.9 2 1 |1127.88| +28245]| 1.514| 2.378| 14.3
211 |1120.89 |+ 717.3| 2.065| 2.979 8.6 211 |1122.89|+3016.0| 1.464| 2.373| 11.8
221 |1113.55|+ 734.3| 2.020| 2.986 4.9 221 |1115.11 | +3157.6| 1.437| 2.369| 10.3
3 2 |11 512 |+ 754.6| 2.003| 2.993 1.1 3 2 |11 552 | +3316.0| 1.435| 2.365| 10.7
312 |1056.48 |+ 813.6| 2.015| 3.000 3.1 312 | 105555 | +34 1.6 | 1.457| 2.361| 12.8
322 |1048.50 |+ 827.5| 2.056| 3.007 6.9 322 |1046.65| +3410.8| 1.501| 2.358| 15.6
4 1 |1041.96 |+ 833.3| 2.124| 3.014| 10.3 4 1 |1040.02|+33450| 1.565| 2.354 | 18.4
411 |1037.38|+ 829.2| 2215| 3.021| 13.2 411 |1036.37| +3249.6| 1.643| 2.351| 20.8
5377 Komori 4.8 348°14 0°3/ 5. 115632 2003 UV124 4.8 204720 076/ 4.2
2 1 |1128.12|+ 349.8| 1.208]| 2.063| 17.8 2 1 |112391|+ 517.0| 2.197| 3.032| 11.6
211 [1123.32|+ 4 06| 1.139| 2.060| 13.2 211 |1119.10 |+ 5589 | 2.117| 3.030| 85
221 |111551 |+ 428.2| 1.091| 2.058 7.8 221 |111258 |+ 651.0| 2.062| 3.028| 4.8
3 2 |11 562 |+ 5 7.4| 1.066| 2.056 1.9 3 2 |11 4.93|-+ 7485| 2.035| 3.025 1.1
312 |1055.18 |+ 549.8| 1.067| 2.055 43 312 |1057.00 | + 845.5| 2.039| 3.023 3.2
322 |1045.78 |+ 627.1| 1.003| 2.054| 10.1 322 |1049.60 | + 936.6| 2.071| 3.020| 7.0
4 1 |1038.79 |+ 652.3| 1.141| 2.053| 15.3 4 1 |1043.51|+1017.3| 2.129| 3.017| 10.4
411 |1035.02|+ 7 14| 1.207| 2.053| 19.7 411 |1039.28| +1044.7| 2.211| 3.013| 13.4
96618 1999 CL1q2 4.8 30721 3°5/ 2. 414911 2010 YE; 4.8 40°85 293/ 2.9
2 1 |1127.82|+ 8.6| 1.351| 2.216| 15.7 2 1 112430+ 811.7| 1.431| 2.203| 15.2
211 |1122.97 |+ 42| 1277 | 2.206| 11.4 211 |1119.92 |+ 913.6| 1.380| 2.308| 10.8
221 |1115.26| +1318.3| 1.226 | 2.196 6.7 221 |1113.20 | +1026.3| 1.353| 2.323| 6.1
3 2 |11 557 |+1412.3| 1.200| 2.186 3.5 3 2 |11 5.07|-+1141.0| 1.351| 2.339 2.3
312 |1055.31 | +1456.2 | 1.199 | 2.176 6.5 312 |1056.75| +1248.1| 1.376| 2.356| 5.2
322 [1045.95| +1522.8| 1.224| 2.167 | 11.4 322 |1049.44 | +1340.0| 1.427| 2.373| 9.7
4 1 |1038.80|-+1527.9| 1.271| 2.158| 16.0 4 1 |1044.12| +1412.3| 1.501| 2.391 | 13.8
411 |10 34.70 | 1.1 1.336| 2.149| 19.9 411 |1041.35| +1423.8| 1.595| 2.409 | 17.2
385321 2002 AX141 4.8 179720 6°4/10. 506659 2006 SS200 4.8 233749 374/29.8
2 1 |1126.30 1.956 | 2.717| 15.6 2 1 |1126.42| +1712.3| 2.709| 3.553| 9.4
211 |1121.12 1.870 | 2.717| 12.9 211 |1120.69| +1750.8| 2.626| 3.542| 6.9
221 |11 13.88 1.806 | 2.717 9.9 221 |1113.41|-+18295| 2569 | 3.530| 45
3 2 |11 523 1.767 | 2.718 7.3 3 2 |11 5.11|-+19 3.3| 2543 | 3.518 3.4
312 |1056.16 1.754 | 2.718 6.4 312 |1056.55| +1927.9| 2546 | 3.505| 5.0
322 |10 47.67 1.769 | 2.717 8.0 322 |1048.46 | +1940.0| 2579 | 3.492| 7.6
4 1 |1040.70 1.810 | 2.717| 10.8 4 1 |1041.52|+19382| 2.638| 3.479| 10.2
411 |10 35.94 1.873| 2.717| 1338 411 |1036.26 | +1922.4| 2720 | 3.465| 12.5
331063 2009 WDy 4.8 167731 5°4/27. 104365 2000 FPog 4.8 240708 279/ 2.3
2 1 |1126.89 2278 | 3.129| 10.7 2 1 |1128.71| +1236.2| 1.969| 2.817| 12.3
211 |1121.23 2.218 | 3.133 8.0 211 |112287|-+1316.2| 1.886| 2.805| 8.9
221 |11 13.77 2.186 | 3.137 5.9 221 |1114.89|+14 0.9 | 1.827| 2.794| 5.3
3 2 |11 5.18 2.182 | 3.140 5.6 3 2 |11 5.47|-+14442| 1.797| 2.782 2.9
312 |1056.36 2.207 | 3.142 7.3 312 |1055.63 | +1519.4| 1.796| 2.769| 5.2
322 |1048.21 2250 | 3.144| 0.8 322 |1046.42 | +1541.7| 1.823| 2.756| 8.9
4 1 |1041.52 2.335| 3.146 | 12.4 4 1 |1038.79|+15482| 1.876 | 2.743| 12.6
411 |10 36.81 2.432 | 3.147| 14.6 411 |1033.43|+1538.1| 1.950| 2.730| 15.7




EPHEMERIDES

3 4.8
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘
357346 2003 QCar 3 4.8194°82 073/ 4.517 118222 1996 RR11 3 48 72788 171/ 3.9
m o ’ o m m o ’ o
2 1 [112956|+ 517.1| 2.163| 2989 | 12.1| 220 2 1 |112658|+ 7 42| 1.757| 2.602| 13.6
211 [1123.25|+ 5442 2.078| 2.986 89| 218 211 |1121.36|+ 7357 | 1.688| 2.606| 9.9
221 |1115.01 |4+ 621.0| 2.019| 2.983 51| 215 221 |1114.00|+ 817.0| 1.642| 2.610| 5.6
3 2 |11 549 |+ 7 3.0| 1.988| 2.978 11| 212 3 2 |11 529|+9 25| 1.624| 2.614 1.4
312 |1055.62 |+ 745.0| 1.988| 2.973 31| 21.4 312 |1056.28 | + 9454 | 1.634| 2.618 3.9
322 |1046.33 |+ 822.0| 2.018| 2.967 71| 21.6 322 |1048.05|+1019.9| 1.672| 2.622| 8.3
4 1 |103850 |-+ 849.7| 2.076| 2.960| 10.8| 21.8 4 1 |1041.53|+1041.8| 1.735| 2.626 | 12.2
411 |103272|+ 9 57| 2.156| 2.952| 13.8| 22.0 411 |1037.32|+1049.0| 1.819| 2.630| 15.5
316347 2010 RE1s; 3 48 1°11 0°3/ 4.6 18 17746 Haigha 3 4.8 52°75 4°4/ 7.8
2 1 |1128.22|+ 541.3| 1.484| 2.332| 155| 20.8 2 1 |1129.83| — 4 6.8| 1.312| 2.135| 18.6
211 |1122.92 |+ 5524 | 1.412| 2331 | 11.4| 20.6 211 |1124.19| — 436.1| 1.255| 2.151| 14.5
221 |1115.07 |+ 615.3| 1.364| 2.331 6.6| 20.3 221 |111581 | — 4429| 1.218| 2.167| 9.8
3 2 |11 553 |+ 645.1| 1.341| 2.331 1.4| 200 3 2 |11 571 |— 4287| 1.205| 2.184| 55
312 |1055.58 |+ 715.0| 1.345| 2.331 3.9 20.1 312 |1055.33| — 3584 | 1.217| 2.201 5.0
322 |1046.53 |+ 738.9| 1.375| 2.332 9.0| 20.4 322 |1046.10| — 319.5| 1.256| 2.218| 8.9
4 1 |1039.50 |+ 752.0| 1.430| 2.332| 13.5| 20.7 4 1 |1039.19| — 240.1| 1.318| 2.236| 13.2
411 |1035.21 |-+ 751.3| 1.505| 2.334| 17.3| 20.9 411 |103525| — 2 7.4| 1.400| 2.254| 17.0
143506 2003 DO17 3 4.8 316°70 1°0/ 5.9 18 492698 2014 PEg, 3 4.9220%05 0°6/ 4.4
2 1 |112470|+ 153.7| 2.303| 3.124| 11.7| 19.8 2 1 |112858|+5 19| 1.758| 2.595| 14.0
211 |1119.61 |+ 157.9| 2.219| 3.122 87| 19.6 211 |1123.01 |-+ 5383| 1.671| 2.585| 10.3
221 |1112.85|+4 212.4| 2.161| 3.120 53| 19.4 221 |1115.11 |+ 627.6| 1.608| 2.574| 6.0
3 2 |11 502 |+ 234.7| 2.130| 3.118 1.8| 19.1 3 2 |11 559+ 7246| 1573 | 2.563 1.3
312 |1056.90 |+ 3 0.9 2.130| 3.117 26| 19.2 312 | 105554 |+ 822.1| 1.567| 2.551 3.8
322 |1049.30 |+ 326.8| 2.158| 3.115 6.1| 19.4 322 |1046.13 |+ 912.9| 1.588| 2.539| 85
4 1 |1042.95 |+ 3486| 2.213| 3.113 95| 19.6 4 1 |103843 |+ 951.4| 1.635| 2526 | 12.8
411 |1038.40|+ 4 3.0| 2292| 3.112| 12.4| 1938 411 |1033.19| +1014.2| 1.704| 2513 | 16.4
58369 1995 QZ- 3 4.8 170%05 0°2/ 4.6 18 466018 2011 HRo; 3 4.9194°84 5°5/26.8
2 1 |1123.40|+ 450.0| 2.741]| 3.566 99| 20.1 2 1 |1126.54| +2359.3| 2.633| 3.480| 9.6
211 |1118.41|+ 521.3| 2.661| 3.569 72| 19.9 211 |1120.84|+25 6.8| 2569 | 3.477| 7.4
221 |1112.05|+ 6 05| 2.607| 3.571 41| 197 221 |111352| +2610.2| 2.532| 3.474| 5.8
3 2 |11 482|+ 644.0| 2583| 3.573 09| 195 3 2 |11 5.18|+27 3.2| 2523 | 3.471 5.6
312 |1057.39 |+ 727.7| 2590 | 3.575 25| 19.6 312 |1056.61 | +27 40.5| 2.544| 3.467| 7.1
322 |1050.42 |+ 8 7.6| 2.627| 3.577 57| 198 322 |1048.60 | +2759.3| 2.592| 3.462| 9.3
4 1 |1044.49 |+ 840.2| 2.692| 3.578 85| 20.0 4 1 |1041.87|+27589| 2.664| 3.458 | 11.5
411 |1040.06|+ 9 33| 2.781| 3.578| 11.0| 20.2 411 |1036.91| +27405| 2757 | 3.452| 13.4
83434 2001 SYs5o 3 4.8 234791 278/ 1.918 239053 2006 EX4s 3 4.9182737 1%6/ 3.2
2 1 |1126.60|+1139.0| 2.164| 3.010| 11.4| 207 2 1 |112847|+ 7485]| 2.019| 2.856| 12.4
211 |1121.21|+41238.0| 2.077| 2.996 82| 20.4 211 |112257 |+ 8442 | 1.942| 2.858| 9.0
221 |1113.80| +1343.4| 2.015| 2.982 49| 20.2 221 |1114.66 |-+ 949.3| 1.8901| 2.858| 5.1
3 2 |11 527 |+1448.8| 1.982| 2.967 2.8| 20.0 3 2 |11 5.46|-+1057.4| 1.869| 2.858 1.7
312 |1056.22 | +1547.5| 1.980 | 2.951 50| 20.2 312 |1055.92 | +12 15| 1.877| 2.857| 4.1
322 |1047.68| +16 33.8| 2.005| 2.935 85| 20.3 322 |1047.04|+1255.3| 1.914| 2.855| 8.1
4 1 |1040.52|-+17 39| 2.057| 2.918| 11.9| 20.5 4 1 |1039.69 | +13346| 1.978| 2.852| 11.7
411 |1035.37 | +1716.4| 2.131| 2.901| 148| 20.7 411 |1034.50| +1357.3| 2.063| 2.848| 14.8
357125 2001 XL 244 3 4.8 102768 0°7/ 5.4 18 110795 2001 UN37 3 4.9247726 5°9/10.8
2 1 113082 |+ 146.6| 1.627| 2.455| 15.4| 21.6 2 1 |1124.67|—1323.8]| 2.074| 2.828| 15.0
211 |112438 |+ 215.1| 1.572| 2.478| 11.3| 21.4 211 |1119.97 | —1326.1| 1.970| 2.814| 125
221 |1115.68 |+ 258.7| 1.539| 2.501 6.7| 21.1 221 |1113.28| —13 4.7| 1.889| 2.800| 9.6
3 2 |11 564 |+ 352.0| 1.534| 2523 1.9| 209 3 2 |11 5.18|—1219.2| 1.832| 2.785| 6.9
312 |1055.47 |+ 447.7| 1.558| 2.545 33| 21.0 312 |1056.55| —1112.2| 1.802| 2.769| 5.9
322 |1046.33 |+ 538.9| 1.610| 2.566 79| 21.3 322 |1048.35| — 949.7| 1.801| 2.753| 7.6
4 1 |1039.16 | + 620.0| 1.687| 2.586| 12.0| 21.6 4 1 |104153|— 819.6| 1.826| 2.737| 10.6
411 |103453 |+ 647.3| 1.787| 2.606| 154 | 21.9 411 |1036.76 | — 650.4| 1.876| 2.720| 13.7
165096 2000 GX128 3 4.8 17081 2%/ 8.2 17 193793 2001 OR79 3 4.9259702 3%/ 2.1
2 1 |1122.16| — 621.8| 2.640| 3.423| 11.4| 21.3 2 1 |1130.23|+1212.6]| 1.536]| 2.392| 14.6
211 |1117.59| — 549.3| 2552 | 3.426 89| 21.1 211 |1124.62|+13 4.1 | 1.451| 2.375| 10.7
221 |1111.62|— 5 1.1| 2.489| 3.429 6.0| 20.9 221 |1116.23 | +14 35| 1.390| 2.357| 6.4
3 2 |11 474|— 359.4| 2.454| 3.431 33| 208 3 2 |11 5.87|-+15 25| 1.355| 2.340 3.6
312 |1057.63| — 248.5| 2.449 | 3.432 29| 207 312 |1054.82 | +1551.8| 1.348| 2.321 6.4
322 |1050.95| — 133.8| 2.475| 3.434| 53| 209 322 | 104450 | +1624.0| 1.367| 2.303| 11.0
4 1 |104534|— 020.7| 2.529| 3.435 82| 21.1 4 1 |1036.20 | +1634.8| 1.400| 2.284| 15.5
411 |1041.25|+ 0458| 2.609| 3.435| 10.9| 21.2 411 |1030.79| +1623.9| 1.471| 2.264| 19.3
406143 2006 VK11s 3 4.8 48°89 373/ 2516 222692 2002 AFg 3 49152784 073/ 4.6
2 1 |1128.86|+1122.8| 1.334| 2.198| 15.9| 21.1 2 1 |1125.08|+ 412.4| 2.001| 2.835| 12.6
211 |1123.20| +1212.0| 1.296| 2.224| 11.4| 20.9 211 |1120.08|+ 4525| 1.927| 2.839| 9.2
221 |1115.04|+413 7.0| 1.282| 2.251 65| 20.7 221 |1113.20|+ 5443 | 1.877| 2.842| 5.3
3 2 |11 5.48|+1358.8| 1.293| 2.279 33| 20.6 3 2 |11 513 |+ 642.7| 1.855| 2.845 1.1
312 |1055.94 | +1438.9| 1.330| 2.307 6.0| 20.38 312 |1056.77 |+ 7 41.5| 1.863| 2.848 3.2
322 |1047.72|+15 1.8| 1.393| 2.335| 10.3| 21.1 322 |1049.05|+ 834.6| 1.899| 2.851 7.3
4 1 |1041.77|+15 54| 1.479| 2.364| 143| 21.4 4 1 |104280 |+ 917.0| 1.961| 2.853| 10.9
411 |103859|+14504| 1.584| 2.392| 175| 21.7 411 |103857 |+ 9457 | 2.046| 2.855| 14.1
356350 2010 LXg1 3 4.8 284734 2°6/ 7.018 79992 1999 FS, 3 49165737 179/ 7.3
2 1 |112448| — 323.6| 1.467| 2.204| 16.8] 20.9 2 1 |1121.97|— 3342]| 2555| 3.353| 11.3
211 |1120.34|— 255.3| 1.385| 2.286| 12.9| 20.7 211 |1117.49|— 3 2.6 | 2.470| 3.356| 8.6
221 |1113.68|— 2 2.7| 1.323| 2.278 84| 20.4 221 |111158| — 216.6| 2.410| 3.358| 5.6
3 2 |11 526|— 049.3| 1.286| 2.271 3.8| 20.1 3 2 |11 476|— 119.1| 2.378| 3.361 2.7
312 |1056.27 |+ 037.2| 1.276 | 2.263 3.8| 20.1 312 |1057.69| — 014.4| 2.377| 3.363 2.5
322 |1047.99 |+ 2 6.7| 1.292| 2.256 85| 20.3 322 |1051.08| + 052.2| 2.405| 3.364| 55
4 1 |1041.61 |-+ 329.1| 1.333| 2.248| 13.3| 20.6 4 1 | 104556 |+ 1554 | 2.462| 3.366| 8.5
411 |1037.91 |+ 43661 1.394| 2241| 175| 20.38 411 | 104159+ 251.0| 2543 | 3367 | 11.2




EPHEMERIDES

3 4.9 3 4.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
79048 4200 T-5 3 4.9 191°59 69880 1998hSQ81 3 4.9 100798 070/ 4.7 18

m o ’ o m o ’ o m
21 |11 27.50 + 7 25| 2.040| 2.877| 12.3 2 1 |1124.05|+ 333.1| 2.057| 2.889| 12.4] 19.0
211 |1121.86|+ 753.0| 1.960| 2.875 8.9 211 |111927 |+ 4105| 1.985| 2.805| 9.1 | 18.8
221 |1114.26 |+ 853.3| 1.906| 2.873 5.1 221 |1112.73 |+ 459.4| 1.937| 2.901 53| 18.6
3 2 |11 538 |+ 957.7| 1.881| 2.870 15 3 2 |11 5.06|-+ 5554 | 1.918| 2.907 12| 183
312 |1056.14 | +1059.3 | 1.886| 2.867 3.9 312 |1057.14 | + 6 52.4| 1.927| 2.913 3.0| 185
322 |1047.53|+1152.0| 1.919| 2.863 7.8 322 |1049.85|+ 7445| 1.966| 2.919| 6.9| 187
4 1 |1040.40|-+1231.3| 1.979| 2.858| 11.5 4 1 |1043.96 |+ 826.9| 2.030| 2.925| 10.5| 18.9
411 |1035.38| +1255.0| 2.062| 2.852| 14.6 411 |1040.01|+ 856.6| 2.118| 2931 | 135| 19.1
465146 2007 CZ> 4.9 40°27 073/ 4. 274552 2008 SCas7 4.9 149°81 6°4/25.8
2 1 [1123.89|+ 3152 1.365| 2.218| 16.3 2 1 |1126.98| +2557.1| 2.425| 3.273| 10.2| 20.6
211 [111970 |+ 4 65| 1.315| 2.236| 11.8 211 |1121.26|+2718.0| 2.375| 3.280| 8.1| 20.4
221 |1113.12|+4 514.4| 1.287| 2.255 6.8 221 |1113.81|+28326| 2.352| 3.288| 6.6| 20.3
3 2 |11 5.11 |+ 631.2| 1.284| 2.275 1.4 3 2 |11 530|-+29338| 2.357| 3.2905| 6.6| 20.4
312 |1056.93 |+ 7 47.1| 1.308| 2.295 4.0 312 |1056.61 | +3015.9| 2.391| 3.301 8.1| 205
322 |1049.79 |+ 853.2| 1.358| 2.315 8.9 322 |1048.59 | +3036.2| 2.450| 3.307| 10.3| 20.6
4 1 |1044.68 |-+ 942.9| 1.431| 2.336| 13.3 4 1 |1042.01|+3034.7| 2533 | 3.313| 12.4| 20.8
411 |1042.15|+1013.2] 1.525| 2.358| 16.9 411 |1037.36| +3013.3| 2.635| 3.318| 14.3| 20.9
459673 2013 LQ2 4.9 292°73 3%/ 7. 277688 2006 BBa77 49 8%2 0°0/ 4.7
2 1 [1125.01] — 4255 1572| 2.389| 16.3 2 1 |1125.69|+ 4206]| 1.822| 2.660| 13.5| 21.6
211 [112061|— 417.9| 1.487| 2.382| 12.7 211 [112071 |+ 4405| 1.746| 2.660| 9.9| 21.4
221 [1113.80| — 348.1| 1.424| 2.374| 8.5 221 |1113.67 |+ 512.0| 1.695| 2.660| 5.8| 21.1
3 2 |11 531 |— 2582 1.386| 2.367 45 3 2 |11 529 |+ 550.6| 1.671| 2.661 13| 208
312 |1056.28 | — 154.1| 1.374| 2.359 4.1 312 |1056.58 | + 630.6| 1.675| 2.662 32| 21.0
322 |1047.93| — 043.7| 1.389| 2.352 8.1 322 |104857 |+ 7 62| 1.707| 2.662| 7.6| 21.2
4 1 |1041.36 |+ 024.3| 1.429| 2.345| 125 4 1 |1042.17 |+ 7326| 1.765| 2.663| 11.6| 21.5
411 |1037.35|+ 122.1| 1.490| 2.338| 16.5 411 |1037.99 |+ 746.7| 1.844| 2665| 149| 21.7
403881 2011 WFgs 49 97°77 0°%0/ 4. 70226 1999 RN 4.9 213°79 076/ 5.4
2 1 |1127.69|+ 256.5]| 1.597| 2.434| 15.1 2 1 113030+ 3 13| 2107 | 2926 12.7] 19.9
211 |112224 |-+ 336.8| 1.536| 2.449| 11.1 211 [1123.94 |+ 313.4| 2.015| 2.917| 9.4| 19.7
221 |111454 |4+ 4321 1.499| 2.464| 6.4 221 |111553 |+ 336.4| 1.948| 2.908| 5.7| 19.4
3 2 |11 544 |+ 536.3| 1.488| 2.478 1.5 3 2 |11 573|+ 4 7.2| 1.909| 2.898 1.6 19.1
312 [1056.12| + 6 41.4| 1.506| 2.492 3.5 312 |1055.49 |+ 441.0| 1.901| 2.888 29| 19.2
322 |1047.72 |+ 739.8| 1.551| 2.506 8.2 322 |1045.79 |+ 513.0| 1.923| 2.876| 7.1| 19.4
4 1 |1041.21 |-+ 8255 1.621| 2.520| 12.4 4 1 |103756 |+ 5385| 1.972| 2.864| 109| 19.6
411 |1037.19|+ 855.2| 1.713| 2.533| 15.9 411 |1031.46| + 5545| 2.044| 2851 | 14.1| 19.8
502972 2015 FE3g 49 75%9 2°%0/ 7. 176648 2002 NC 40 4.9 201°24 204/ 7.1
2 1 [112154]| — 3238 2.272| 3.079| 12.3 2 1 |1128.76| — 231.3| 2.153| 2.953| 13.1] 207
211 [111731|— 249.7| 2.196 | 3.086 9.4 211 [1122.76 | — 229.3| 2.062| 2.949| 10.1| 205
221 [111153|— 159.8| 2.144| 3.094| 6.0 221 [111482| — 212.7| 1.995| 2.944| 6.6| 20.2
3 2 |11 476 | — 057.4| 2.119| 3.102 2.8 3 2 |11 557 | — 143.4| 1.957| 2.939 3.2| 20.0
312 [1057.77 |+ 012.2| 2.124| 3.110 2.7 312 |1055.91 | — 1 53| 1.948| 2.932 3.2| 20.0
322 [1051.32| + 123.2| 2.158| 3.118 5.9 322 |1046.78| — 023.5| 1.968| 2.925| 6.6| 20.2
4 1 |1046.09 |+ 2295| 2.220| 3.126 9.1 4 1 |1039.06 | + 016.8| 2.016| 2.918| 10.2| 20.4
411 |104256|+ 326.5| 2.305| 3.134| 12.0 411 |1033.39|+ 050.8| 2.088| 2.910| 13.4| 20.6
85649 1998 QZ; 4.9 152°34 0°7/ 5. 147629 2004 HE s 4.9223%11 4°
2 1 [1129.10| + 053.9| 1.849| 2.670| 14.1 2 1 |1127.92| — 8145]| 2.395| 3.163| 12.9| 20.7
211 [1123.10|+ 135.7| 1.777| 2.680| 10.5 211 |1122.08| — 828.1| 2.292| 3.152| 10.3| 205
221 [1115.00| + 233.1| 1.730| 2.690 6.3 221 |1114.42| — 825.4| 2.213| 3.140| 7.5| 202
3 2 |11 556 |+ 341.1| 1.710| 2.699 1.8 3 2 |11 549|—8 6.6| 2.161| 3.127| 49| 20.1
312 |1055.84 |+ 4525 1.720| 2.707 3.1 312 |1056.10| — 7 34.1| 2.139| 3.113| 43| 20.0
322 |1046.88 |+ 6 0.1| 1.759| 2.714| 7.5 322 |1047.11| — 651.9| 2.146| 3.099| 6.5| 20.1
4 1 |1039.61 |-+ 657.6| 1.825| 2.720| 11.4 4 1 |1039.34| — 6 54| 2.182| 3.084| 95| 20.3
411 |1034.63|+ 7409| 1.913| 2.725| 1438 411 |1033.43| — 520.0| 2.242| 3.068| 12.4| 20.4
337512 2001 SK139 4.9 112°%49 1°1/ 6. 401102 2011 UQ202 4.9 175°11 4°3/29.9
2 1 [1123.00] — 0 7.4| 2.457| 3.271] 11.3 2 1 [112964]| +15 53| 1.844| 2.696| 12.7| 21.4
211 |1118.24 |+ 022.3| 2.384| 3.282 8.4 211 |1123.60 | +1613.3| 1.778| 2.699| 93| 21.2
221 [1112.01|+ 1 40| 2.336| 3.293 5.2 221 |1115.36 | +17245| 1.737| 2.701 59| 21.0
3 2 |11 487 |+ 1544 2317| 3.304 1.9 3 2 |11 570|+1830.5| 1.724| 2.702| 4.3| 20.9
312 |1057.56 | + 248.8| 2.328| 3.315 2.4 312 |1055.72 | +1923.4| 1.741| 2.703| 65| 21.1
322 |1050.77 | + 3423 | 2.368| 3.325 5.7 322 |1046.55|+1957.8| 1.784| 2.703| 10.1| 21.3
4 1 |1045.14 |+ 430.3| 2.436| 3.336 8.8 4 1 |1039.14 | +2011.4| 1.852| 2.703| 13.5| 21.5
411 |1041.15|+ 5 9.4| 2529| 3.346| 115 411 |1034.14|+20 46| 1.940| 2.702| 16.4| 21.7
10342 1991 TQ 4.9 213%6 279/ 1. 76574 2000 GM 114 49 70°66 376/ 1.8
2 1 |1124.47|+1341.2| 2.482]| 3.329| 10.1 2 1 |1129.76 | +16 13.0| 2.041| 2.889| 11.8| 18.6
211 |1119.40| +1431.8| 2.405| 3.324| 7.3 211 |1123.39|-+1636.5| 1.978| 2.897| 8.6| 18.4
221 |1112.73| +1525.4| 2.354 | 3.319 4.4 221 [1115.09| +1659.7| 1.941| 2.904| 5.4| 182
3 2 |11 505|+1616.9| 2.333| 3.314 2.9 3 2 |11 5.61|-+1717.2| 1.932| 2.911 36| 18.1
312 |1057.10 | +17 0.7 | 2.341| 3.308 47 312 |1055.97 | +1724.0| 1.952| 2.919| 55| 182
322 |1049.66 | +17 32.9| 2.378| 3.303 7.6 322 |1047.15| +1717.1| 2.000| 2.927| 8.7| 18.4
4 1 |1043.42|-+1750.8| 2.442| 3.296 | 10.5 4 1 |1039.98 | +1655.8| 2.074| 2.934| 11.8| 18.6
411 |1038.89|+1753.8| 2528 | 3.200| 12.9 411 |1034.99 | +1620.8| 2.170| 2942 | 145| 188
517121 2013 GN139 4.9 263773 077/ 5. 56973 2000 SA14> 4.9 205795 370/ 8.6
21 [112685|+ 2 7.7| 1597 | 2.434] 15.2 2 1 |1121.66| — 657.4| 2568| 3.350| 11.7| 19.6
211 [1121.88|+ 229.7| 1516 2.428| 11.3 211 |1117.34| — 639.4| 2.477| 3.349| 92| 19.4
221 |111451|+ 3 75| 1.458| 2.422 6.8 221 [111156| — 6 54| 2.410| 3.347| 6.4| 19.2
3 2 |11 549 |+ 356.9| 1.426| 2.415 1.9 3 2 |11 483|—517.2| 2371 | 3.344| 38| 19.1
312 |1055.97 |+ 451.0| 1.422| 2.409 3.5 312 |1057.84| — 4185 | 2.361| 3.342 3.2| 19.0
322 |1047.18| + 5423 | 1.444| 2.403 8.4 322 |1051.27 | — 3143| 2.381| 3.340| 55| 19.1
4 1 |104021 |-+ 624.2| 1.492| 2.397| 12.9 4 1 |104576| — 2 99| 2.428| 3337| 84| 193
411 |1035.80|+ 652.1| 1.560| 2.300| 16.7 411 |1041.82| — 110.41| 2501 | 3.334| 11.1| 195
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EPHEMERIDES

3 4.9 3 4.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
27759 1991hRE6 3 4.9220°05 3°6/ 1.018 326443 2001hVT21 3 4.9 100780 5°2/10.7 18
m o m ’ o m
2 1 [1126.31 ]+ 2.375| 3.224| 10.4 2 1 |1125.85 7| 2.050 21.1
211 |1120.80 | 2.301 | 3.220 7.6 211 | 112057 2| 1.981 21.0
221 |1113.59 | 2.253 | 3.215 4.9 221 |1113.49 5] 1.935 9.1| 208
3 2 |11 5.30 |+ 2.234 | 3.210 3.6 3 2 |11 5.29 0| 1.914 6.3| 207
312 |1056.75 | 2.244 | 3.205 5.4 312 |1056.91 0| 1.921 53| 20.7
322 |1048.77 | 2.283 | 3.200 8.2 322 |1049.24 4| 1.956 6.9| 208
fad [184730] 13| 20 3] B iad 185812188 312 I
4 7. = 4 . . 4 . . . 5 .
290303 2005 SA1s: 4.9 244°71 3%/ 1. 51765 2001 LT 1o 4.9 144°28 7°1/12.4 18
2 1 |1127.54|+ 0.3] 2.652| 3.495 9.6 2 1 |1126.45|—1710.7| 2.100 19.2
211 |1121.56 | +1757.7| 2570 | 3.485 7.1 211 |1121.15 9.8 | 2.018 13.2| 19.1
221 |1113.98|+18245| 2.515| 3.476 4.6 221 |1113.92 43| 1.956 10.6 | 18.9
3 2 |11 5.40| +1846.0| 2.490 | 3.466 3.4 3 2 |11 542|—1653.1| 1.918 82| 188
312 |1056.55| +1858.0 | 2.495| 3.456 5.0 312 |1056.56 | —1558.6 | 1.908 71| 187
322 |1048.23 | +1857.8| 2.529 | 3.445 7.6 322 |1048.32| —14 46.3| 1.924 8.1| 188
4 1 |1041.12|-+1844.3| 2.590| 3.435| 10.3 4 1 |1041.55| —1323.7| 1.968 10.3| 18.9
411 |10 35.73 | 761 2.674| 3.424| 126 411 |1036.86| —1159.3| 2.035 129 19.1
102354 1999 TD130 4.9 181°75 0°0/ 4. 94492 2001 UV3g 4.9 331°40 4°0/ 18
2 1 |1127.83|+ 330.8| 1.864| 2.695]| 13.6 2 1 |1125.85] A 2.8| 1.347 155| 18.9
211 [112227|+ 4 23| 1.786| 2.696 | 10.0 211 |1121.50 ] 3.4| 1.282 11.2| 18.7
221 |111460|+ 446.7| 1.733| 2.696 5.9 221 |1114.44 | 49| 1.240 6.6 | 18.4
3 2 |11 556 |+ 539.2| 1.706 | 2.696 1.4 3 2 |11 556 |4 65| 1.224 40| 18.2
312 |1056.15 |+ 633.3| 1.710| 2.696 3.2 312 |1056.22 | 4 6.2 | 1.233 70| 18.4
322 |1047.43|+ 7228 1.741| 2.695 7.6 322 |1047.82 | A 49| 1.268 11.7| 18.6
4 1 |104032|+ 8 22| 1.799| 2.693| 11.6 4 1 |1041.57 |4 7.8| 1.324 16.0| 18.9
411 |1035.48 |+ 828.1| 1.879| 2.691| 15.0 411 |1038.21 A 43| 1.399 19.7| 19.1
94517 2001 UH100 49 75°36 3°3/ 7. 101664 1999 CSgs 49 41°33 5°8/28.0 18
2 1 [1127.41] — 430.1| 1.393| 2.214] 17.8 2 1 |1126.00] A 1.963 11.8| 19.4
211 [1122.33| — 4122 1.334| 2.231| 13.7 211 |1120.84 | A 1.908 89| 193
221 |1114.74| — 330.1| 1.206 | 2.248 9.0 221 |1113.70 | 1.878 6.4| 19.1
3 2 |11 558 |— 227.7| 1.283| 2.265 45 3 2 |11 5.35]| 4 1.875 59| 19.1
312 |1056.17 | — 112.8| 1.296 | 2.282 4.1 312 |1056.80 | 1.900 77| 19.2
322 |1047.79|+ 0 4.9 1.336| 2.299 8.3 322 |10 49.04 | 4 1.951 105 | 19.4
4 1 |104153 |-+ 116.1| 1.400| 2.316| 12.7 4 1 |1042.91 |4 2.025 13.3| 19.6
411 |1038.00|+ 213.8| 1.485| 2.333| 16.5 411 |1038.97 | A 2.119 15.7| 19.8
297292 1998 FW1os 4.9 339°52 0°9/ 4. 473998 2016 FM3 4.9 290°40 075/ 5.4 17
2 1 112643 |+ 819.6| 1.747| 2596 | 135 2 1 |1123.75|+ 1286 1.751 14.1] 215
211 |1121.45|+ 817.8| 1.664| 2.583 9.9 211 |1119.63 |+ 2 9.4| 1.653 106 | 21.2
221 |1114.22|+ 823.0| 1.604| 2.572 5.7 221 |111327|+ 3 7.9| 1.579 6.4| 20.9
3 2 |11 549 |+ 830.9| 1.571| 2561 1.4 3 2 |11 532|+ 419.7| 1531 1.7| 205
312 |1056.31 |+ 836.8| 1.566 | 2.551 3.8 312 |1056.74 | + 537.6| 1.510 33| 20.6
322 |1047.80 |+ 836.4| 1.588| 2.541 8.3 322 |1048.64 |+ 653.3| 1.518 82| 208
4 1 |1040.97 |+ 826.6| 1.635| 2.533| 12.4 4 1 |1042.08|+ 7589]| 1.551 126 | 21.0
411 |1036.52|+ 8 57| 1.703| 2.525| 15.9 411 |1037.84|+ 849.0| 1.605 16.5| 21.2
384886 2012 TN3 49 66°94 3%8/ 9. 73761 1994 GPs 4.9 282°95 2°2/ 6.8 18
2 1 112281 — 8 5.8 2.076| 2.863| 14.0 2 1 |112442| — 2285/ 1.585 15.8| 19.7
211 |1118.41|— 753.7| 2.000| 2.872| 11.0 211 [1120.18| — 159.4| 1.500 12.1| 19.4
221 [111226| — 721.7| 1.947| 2.882 7.8 221 |1113.60| — 1 85| 1.438 7.8| 19.1
3 2 |11 501|— 631.9| 1.920| 2.891 4.8 3 2 |11 538|+ 0 0.6| 1.401 33| 18.8
312 |1057.51 | — 528.8| 1.921| 2.901 4.0 312 |1056.63 |+ 120.6| 1.391 35| 1838
322 |1050.61 | — 418.7| 1.951| 20911 6.4 322 | 104855 |+ 242.4| 1.408 81| 19.1
4 1 |1045.08| — 3 8.4 | 2.007| 2.920 9.6 4 1 |1042.21 |+ 357.2| 1.450 126 | 19.3
411 |1041.45|— 2 41| 2.088| 2.930| 12.6 411 |103839 |+ 457.9| 1.514 16.6 | 19.5
291165 2006 AC1s 4.9 272°81 13°3/11. 121913 2000 DNeg 4.9208%82 0°1/ 5.018 R
2 1 |1134.92 1.219| 1.983]| 23.1 2 1 |1127.70 | + 4 1.2 1.317 16.9| 19.6
211 |1128.97 1.141| 1.976 | 20.1 211 |1123.10|+ 416.0| 1.233 126 | 19.3
221 |1119.32 1.079 | 1.970| 16.9 221 |111555 |+ 447.2| 1.171 75| 18.9
3 2 |11 6.77 1.038 | 1.964 | 14.3 3 2 |11 586+ 529.9| 1.133 1.8| 185
312 |10 52.97 1.019| 1.957 | 13.3 312 |1055.41 |+ 616.3| 1.120 42| 186
322 |10 39.92 1.022 | 1.951| 14.7 322 |1045.71 |+ 657.9| 1.133 10.0| 18.9
4 1 |10 29.52 1.046 | 1.945| 17.6 4 1 |1038.19|+ 727.6| 1.169 152 | 19.2
411 |10 23.01 1.088 | 1.938| 21.0 411 |1033.77 |+ 7407 1.224 19.7| 19.4
327859 2006 YA, 49 48°86 8°9/25 466420 2013 TFig 4.9161°41 078/ 3.9 17
2 1 |1128.41 1.538 | 2.402| 14.1 2 1 [112423]| + 517.1] 2.117 12.0] 21.6
211 |11 23.05 1.497 | 2.412| 11.2 211 |[1119.43 |+ 6 12.0| 2.042 87| 21.4
221 |11 15.13 1.480 | 2.422 9.2 221 [1112.87 |+ 717.7| 1.993 49| 21.2
3 2 |11 5.67 1.489 | 2.432 9.2 3 2 |11 518+ 828.9| 1.972 1.2 209
312 |10 56.04 1.522 | 2.443| 11.2 312 |1057.22| + 938.7| 1.981 34| 21.1
322 |10 47.57 1.579 | 2.453| 13.9 322 |1049.84 | +1041.0| 2.019 72| 213
4 1 |1041.30 1.656 | 2.464 | 16.7 4 1 |1043.83|+1130.9| 2.083 10.7| 21.5
411 |1037.81 1.750 | 2.476| 19.1 411 |1039.72| +12 57| 2.170 13.71 217
105511 2000 RFi3 49 52°87 578/10. 421321 2013 TAe3 4.9 246712 078/ 5.7 17
2 1 |1126.56 2209 | 3.051| 13.8 2 1 |1125.83 |+ 123.0]| 2.105 126 217
211 |11 21.09 2.213 | 3.054| 11.4 211 |1120.75|+ 147.8| 2.009 94| 215
221 |11 13.84 2.151| 3.057 8.8 221 |1113.74|+ 226.0| 1.938 57| 21.2
3 2 |11 5.40 2.114 | 3.061 6.6 3 2 |11 540+ 314.3| 1.895 1.8| 20.9
312 |10 56.60 2.105| 3.064| 5.9 312 |1056.61 |+ 4 7.3| 1.881 28| 21.0
322 |1048.31 2.124 | 3.068 7.2 322 |1048.29 | + 459.3| 1.897 69| 21.2
4 1 |1041.32 2.170 | 3.071 9.6 4 1 |1041.31 |+ 544.8| 1.939 10.7| 21.4
411 |10 36.24 2240 | 3.075| 12.1 411 |1036.34| + 6 19.6| 2.004 140| 216
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EPHEMERIDES

3 4.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
214229 2005 EG1s1 3 49356721 278/ 2.918 83250 2001hRF62 3 49 52247 179/ 2.9
h m o ’ o m m o ’ o
2 1 [1125.09]| + 943.0| 1.251| 2.121| 16.3] 19.9 2 1 [1122.70] + 831.5] 2.000| 2.849| 12.0
211 |1121.06 | +1027.5| 1.187| 2.118| 11.8| 19.6 211 |1118.34 |+ 931.9| 1.940| 2.861 8.6
221 |1114.23| +1122.9| 1.144| 2.115 6.8| 19.3 221 |1112.23|+1040.3| 1.904 | 2.873 4.9
3 2 |11 5.53|+12205| 1.125| 2.113 29| 19.1 3 2 |11 5.04|-+1150.2| 1.897| 2.885 1.9
312 |1056.37 | +1310.3 | 1.132| 2.113 6.0| 19.3 312 |1057.66 | +1254.8| 1.919| 2.897 4.2
322 [1048.22| +1344.0| 1.163| 2.113| 11.0| 195 322 |1050.96 | +1348.1| 1.968| 2.910 7.8
4 1 |104231|-+1357.2| 1.216| 2.113| 15.7| 19.8 4 1 |104568 | +1426.2| 2.044| 2.922| 11.2
411 |1039.40| +1348.5| 1.287 | 2.115| 19.7| 20.1 411 |1042.34| +1447.6 | 2.141| 2.935| 14.0
385932 2006 UX7» 3 49 87°%1 075/ 4.417 455518 2003 WH 17 3 49121735 173/ 3.8
2 1 [112530]| + 6425 2.339| 3.173| 11.1] 21.2 2 1 [1129.11] + 659.2| 1.840| 2.678| 13.4
211 [1120.03|+ 659.0| 2.264| 3.176 80| 21.0 211 |1123.07 |+ 743.9| 1.779| 2.694| 9.7
221 |1113.14|+ 7225 2.214| 3.179 46| 208 221 |1115.00 |+ 838.0| 1.743| 2.710 5.5
3 2 |11 524 |+ 7494 2193 | 3.183 1.0| 206 3 2 |11 567 |-+ 9354| 1.735| 2.725 15
312 |1057.11| + 815.4| 2.201| 3.186 29| 207 312 |1056.16 | +1029.0 | 1.757 | 2.739 3.9
322 |104954 |+ 836.5| 2.239| 3.189 65| 21.0 322 |1047.50 | +1112.9| 1.807| 2.753 8.0
4 1 104325+ 849.7| 2.304| 3.192 97| 21.2 4 1 |104056 | +1143.1| 1.883| 2.766 | 11.8
411 |1038.73 |+ 853.0| 2.392| 3.195| 12.4| 21.4 411 |1035.90| +1157.9| 1.980| 2.778| 14.8
193774 2001 OKs 3 4.9 17497 378/ 8.318 523676 2013 UL1o 3 4.9 66727 1°9/12.6
2 1 |1127.95|— 649.7| 1.779| 2573| 15.7| 20.6 2 1 |1111.71| —15 5.0| 9.022| 9.723 4.2
211 [112250| — 635.6| 1.697| 2576 | 12.3| 20.3 211 |11 9.36| —15 0.5| 8.942| 9.744 3.5
221 |1114.82|— 559.2| 1.637| 2.578 85| 20.1 221 |11 6.66| —1450.3| 8.887 | 9.765 2.8
3 2 |11 565|— 5 25| 1.603| 2.579 49| 19.9 3 2 |11 3.76| —14349| 8.859| 9.785 2.2
312 |1056.07| — 351.1| 1.598| 2.580 42| 19.9 312 |11 0.82| —1415.0| 8.861| 9.806 1.9
322 |1047.17| — 2325 1.620| 2.580 75| 20.0 322 |1057.99| —1351.5| 8.892| 9.827 2.1
4 1 |1039.97|— 1154| 1.670| 2580 | 11.4| 20.3 4 1 |1055.43| —1325.7| 8.953 | 9.848 2.7
411 1103513 — 0 6.9| 1.742| 2579 | 149| 20.5 411 |1053.27| —1258.8| 9.040 | 9.869 3.4
66905 1999 VC160 3 4.9 218%5 4°0/ 9.6 18 301999 2000 QC1s7 3 4.9132°89 3°7/ 8.1
2 1 [1123.69]| —10 82| 2.437| 3.201| 12.8] 20.1 2 1 112817 — 6 1.7] 1.748| 2.546| 15.7
211 |1118.96 | — 953.3| 2.337| 3.194| 10.3| 19.9 211 |1122.60| — 553.0| 1.675| 2.557 | 12.3
221 [1112.60| — 919.3| 2.261| 3.185 75| 197 221 |1114.83| — 523.2| 1.624| 2.567 8.4
3 2 |11 5.14| — 827.2| 2.212| 3.176 49| 19.6 3 2 |11 566|— 4344| 1.600| 2.577 47
312 |1057.32| — 720.7| 2.192| 3.167 41| 195 312 |1056.17 | — 332.2| 1.603| 2.586 4.1
322 |1049.91|— 6 5.0| 2.201| 3.157 6.1| 19.6 322 |1047.45| — 223.9| 1.634| 2.595 7.4
4 1 |1043.65|— 4465 | 2.239| 3.147 90| 19.7 4 1 |104048 | — 117.4| 1.692| 2.603| 11.2
411 |1039.10| — 331.7| 2.301| 3.136| 11.8] 19.9 411 |1035.89| — 019.3| 1.773| 2.610| 147
334345 2001 XCoes 3 49 69°74 5%°4/ 8918 354043 2001 SAx 3 4.9127%95 1°7/ 3.5
2 1 |112824| — 758.1| 1.384| 2.190| 18.7] 21.1 2 1 [113159] + 822.8| 1.683| 2.526| 14.2
211 [1123.04| — 8129 1.323| 2.205| 14.9| 20.9 211 [1125.05|+ 9 23| 1.623| 2.540| 10.3
221 [111523|— 8 1.2| 1.281| 2.219| 10.6| 20.6 221 |1116.21 |+ 950.3| 1.587| 2.554| 5.9
3 2 |11 5.74| — 7242 | 1.262| 2.234 6.6| 20.5 3 2 |11 5.96 | -+1040.3| 1.578| 2.567 1.9
312 |1055.93| — 627.5| 1.269 | 2.249 56| 20.4 312 |1055.50 | +1125.0| 1.599 | 2.580 4.4
322 |1047.14| — 519.7| 1.302| 2.264 8.7| 20.6 322 |1046.01 | +1158.4| 1.647| 2.592 8.8
4 1 |104051|— 410.7| 1.360| 2.279| 12.8| 20.9 4 1 |1038.47|+1217.1| 1.721| 2.603| 12.7
411 103671 — 3 9.2| 1.438| 2.294| 165| 21.2 411 1103347 | +1219.7| 1.816| 2.614| 16.0
300208 2006 WF139 3 4.9 172%41 2°2/ 1.918 94451 2001 TD1os 3 49137%1 295/ 7.2
2 1 [1123.11]+1232.8| 2.996| 3.837 87| 218 2 1 [112733] — 342.2] 1.638| 2.452| 15.9
211 |1118.17|+1320.4| 2.922| 3.839 62| 21.6 211 [1122.11| — 313.4| 1.566| 2.460| 12.2
221 |1111.97|+1410.8| 2.876 | 3.842 37| 215 221 |111461| — 223.2| 1.516| 2.468 7.9
3 2 |11 4.97|+15 00| 2.861| 3.844 22| 21.4 3 2 |11 562| — 115.3| 1.492| 2.476 3.6
312 |1057.79 | +15 43.5| 2.876 | 3.845 37| 215 312 |1056.29 |+ 0 3.0| 1.496| 2.483 3.5
322 |1051.04 | +16 18.0 | 2.920 | 3.846 6.3| 21.6 322 [1047.76 | + 123.2| 1.528| 2.489 7.7
4 1 |104526|+1641.2| 2.992 | 3.847 87| 218 4 1 |1041.04 |+ 236.7| 1.586| 2.495| 11.9
411 |1040.88|+1652.2| 3.088| 3.848| 10.9| 22.0 411 11036.80| + 337.3| 1.666| 2.501| 15.6
152242 2005 SX70 3 49 82°42 2%/ 2518 361580 2007 RW1sq 3 4.9150%3 272/ 6.9
2 1 [1126.02] +1014.0| 1.734| 2.587| 13.3| 20.4 2 1 |1126.81|— 259.2| 1.788| 2.600| 14.9
211 |[1121.01|+1111.1| 1.671| 2.595 96| 20.2 211 [112159| — 227.7| 1.712| 2.606 | 11.3
221 |1113.89| +1215.7| 1.633| 2.602 55| 20.0 221 |111426| — 136.6| 1.660| 2.613 7.3
3 2 |11 5.43|+13205| 1.622| 2.609 26| 1938 3 2 |11 555|— 030.0| 1.634| 2.618 3.2
312 |1056.71 | +1417.6 | 1.640| 2.616 51| 20.0 312 |1056.50 | + 0455 | 1.637| 2.624 3.2
322 |1048.80 | +15 0.7| 1.684| 2.623 9.1| 20.2 322 |1048.18 |+ 2 21| 1.668| 2.629 7.3
4 1 |1042.61|-+1526.2| 1.753| 2.630| 12.8| 20.5 4 1 |104151 |-+ 3122| 1.726| 2.633| 11.3
411 |1038.75|+1533.1| 1.843| 2.637| 159| 20.7 411 |1037.13|+ 410.0| 1.807| 2.637| 14.8
458197 2010 QK4 3 4.9 210723 3°4/ 8.4 17 405179 2002 WT; 3 49 82775 174/ 6.2
2 1 [1127.03] — 7 6.7| 2.275| 3.054| 13.1| 224 2 1 |112831|— 0283]| 1.738| 2.558| 14.9
211 [112150| — 651.9| 2.176 | 3.046 | 10.4| 222 211 [112249|+ 0 0.1| 1.684| 2.585| 11.1
221 |1114.13|— 618.7| 2.101| 3.037 72| 22.0 221 |111464 |+ 044.7| 1.654| 2.612 6.8
3 2 |11 550 |— 528.7| 2.054| 3.027 43| 217 3 2 |11 560|-+ 140.8| 1.651| 2.638 2.4
312 |1056.44 | — 4259 2.036| 3.017 37| 217 312 |1056.47 | + 2415| 1.677| 2.664 3.0
322 |1047.84| — 316.1| 2.048| 3.005 6.4| 218 322 |1048.26 | + 339.9| 1.731| 2.690 7.2
4 1 |104052|— 2 56| 2.088| 2.993 97| 22.0 4 1 |1041.84| -+ 429.9| 1.811| 2.715| 11.0
411 103510 — 1 0.8] 2.153| 2.979| 12.8| 22.2 411 103771+ 5 7.61 1.914| 2.739| 14.3
83557 2001 SP1g4 3 49 30724 071/ 5.018 381678 2009 BDo; 3 49 99766 078/ 4.1
2 1 [112841|+ 5472 1.624| 2.467| 146]| 184 2 1 [1123.70| + 555.6| 2.295| 3.130| 11.2
211 [1122.71|+ 536.2| 1568 | 2.484| 10.7| 182 211 [1118.87 |+ 639.0| 2.228| 3.142 8.1
221 |111482|+ 534.7| 1.535| 2.501 6.2 | 18.0 221 |[1112.48 |+ 731.0| 2.187| 3.154| 4.6
3 2 |11 563 |+ 5389 1.529| 2.518 15| 17.7 3 2 |11 512|+ 826.9| 2.175| 3.165 1.1
312 |1056.28 | + 544.1| 1.550 | 2.537 33| 17.9 312 |1057.58 |+ 921.1| 2.193| 3.177 3.1
322 |1047.91 |+ 546.1| 1.599 | 2.556 7.8| 18.2 322 |1050.63|+10 8.6 | 2.240| 3.188 6.6
4 1 |1041.44 |-+ 541.7| 1.673| 2576 | 11.8| 18.5 4 1 |1044.95| 410456 | 2.314| 3.199 9.8
411 |1037.41 |+ 5285| 1.768| 2597 | 15.1| 18.7 411 |1041.01|+11 9.8| 2.410| 3.210| 125
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EPHEMERIDES

3 4.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
112165 2002hJOso 3 49 30780 271/ 3.418 470303 2oo7th46 3 4.9 256706 372/ 1.6
m o ’ m m o ’ o
2 1 |1127.67|+ 839.7| 1.337] 2.198 16.1 19.5 2 1 [112594] +1311.2] 2.051| 2.902| 11.7
211 [1122.74|+ 917.4| 1276 | 2.202| 11.6| 19.3 211 |1120.88|+14 6.2| 1.969| 2.891 8.5
221 |1115.12|+10 5.7| 1.237| 2.207 6.7| 19.0 221 |1113.84|-+15 6.2| 1.912| 2.879| 5.1
3 2 |11 576 |+1057.0| 1.223| 2.212 23| 187 3 2 |11 5.48|-+16 45| 1.884| 2.866 3.3
312 |1056.05| +1142.2| 1.236| 2.218 52| 18.9 312 |1056.73| +1654.3| 1.885| 2.854| 5.4
322 [1047.39| +1214.0| 1.273| 2.224| 10.2| 19.2 322 |1048.54 | +1730.1| 1.913| 2.841 8.9
4 1 |1040.93|-+12282| 1.334| 2.230| 14.7| 195 4 1 |1041.80|+1748.8| 1.967 | 2.828| 12.3
411 |1037.38 | +1223.3| 1.414| 2.237| 185| 19.8 411 |1037.14| +17495| 2.041| 2.815| 15.3
241893 2001 WF1, 3 49 164761 271/ 2.218 379991 2012 US166 3 49 15731 3°2/ 8.1
2 1 |1123.44] 411336 2.692| 3534| 95| 21.1 2 1 |112423| — 456.0| 2.188| 2.985| 13.0
211 |111854|+12243| 2.620| 3.538 6.8| 20.9 211 |1119.44|— 5 13| 2.104| 2.985| 10.2
221 |1112.24|+1319.0| 2.574| 3.541 40| 20.8 221 |1112.92| — 451.0| 2.044| 2.986| 7.0
3 2 |11 507 |+1412.9| 2559 | 3.544 21| 20.6 3 2 |11 527|— 4265| 2.011| 2.987| 4.0
312 |1057.69 | +15 1.3| 2574 | 3.546 3.9| 208 312 |1057.30| — 351.2| 2.006| 2.988 3.5
322 |1050.80 | +1540.1 | 2.619 | 3.549 6.7| 20.9 322 |1049.86| — 3 9.9| 2.029| 2.989| 6.3
4 1 |1044.99|-+16 6.6 | 2.690| 3.551 94| 21.1 4 1 |1043.72| — 227.9| 2.080| 2.990| 9.5
411 |1040.72|+1619.8| 2.784| 3.552| 11.7| 21.3 411 11039.44| — 150.2| 2.155| 2.991| 12.5
62840 2000 UBg;: 3 49 54°59 273/ 6918 167774 2005 AHg 3 4.9 71°88 2°6/ 2.8
2 1 |112542] — 159.3| 1.782| 2.601| 14.6| 195 2 1 [112855]|+ 917.7| 1.418]| 2.276| 15.5
211 [112057|— 151.1| 1.709| 2.606 | 11.1| 19.2 211 |[1123.10| +1016.6| 1.370| 2.295| 11.1
221 [1113.66| — 125.7| 1.658| 2.612 72| 19.0 221 |[1115.18| +1124.6| 1.344| 2.313| 6.3
3 2 |11 542 |— 046.3| 1.634| 2.618 33| 188 3 2 |11 5.77|+1232.8| 1.344| 2.332 2.7
312 |1056.86|+ 0 2.0| 1.638| 2.624 33| 188 312 |1056.21 | +1332.0| 1.372| 2.351 5.5
322 |1049.01 |+ 052.6| 1.669| 2.630 72| 19.0 322 |1047.78 | +1415.0| 1.426| 2.369 | 10.0
4 1 |1042.79 |+ 139.2| 1.726| 2.637| 11.1| 19.3 4 1 |1041.49| +1438.2| 1.503| 2.388| 14.1
411 |1038.80 |+ 216.6| 1.806| 2.643| 145| 19.5 411 |1037.92| +1441.1| 1.600| 2.406| 17.4
164172 2004 BYs 3 49 116724 295/ 1.917 105528 2000 RZ» 3 4.913073 3%/ 7.9
2 1 [112352]|+1057.9| 2.302| 3.149| 10.7| 20.2 2 1 |1128.98|— 5186]| 1.730| 2.530| 15.8
211 |[1118.78| +12 5.1 | 2.239| 3.159 7.7| 20.0 211 |1123.23|— 5183| 1.657| 2.541| 123
221 |1112.44| +1317.6| 2.202| 3.169 45| 19.8 221 |111524| — 457.8| 1.607| 2550 | 8.3
3 2 |11 5.13| +1429.4| 2.194| 3.179 25| 19.7 3 2 |11 582|— 419.1| 1582| 2560 | 4.6
312 |1057.62 | +1534.1| 2.216| 3.188 45| 1938 312 |1056.05| — 327.2| 1586 | 2569 | 4.1
322 |1050.70 | +16 26.7 | 2.267 | 3.197 76| 20.0 322 |1047.09| — 229.1| 1.617| 2577| 75
4 1 |1045.05|-+17 39| 2.344| 3.206| 10.6| 20.2 4 1 |1039.90| — 1320| 1.675| 2.585| 11.4
411 |1041.16 | +1724.7| 2.443| 3.215| 13.1| 20.4 411 |1035.13| — 042.6| 1.755| 2593 | 14.8
52697 1998 FJs; 3 49 40°79 273/ 2.818 383396 2006 TBg3 3 4.9182°71 0°0/ 4.9
2 1 [112560]| +1119.2| 1.976| 2.826| 12.1] 19.0 2 1 |1125.18 |+ 439.4| 2543| 3.367| 10.6
211 |1120.47|+1150.8| 1.914| 2.836 87| 188 211 |1119.89 |+ 454.0| 2.461| 3.367| 7.8
221 |1113.48|+1226.9| 1.877| 2.845 50| 18.6 221 |1113.08|+ 516.5| 2.404| 3.367| 45
3 2 |11 537 |+13 21| 1.868| 2.855 23| 18.4 3 2 |11 531 |-+ 5438 2.377| 3.367 1.1
312 |1057.07 | +1330.8 | 1.888| 2.865 44| 18.6 312 |1057.29 | + 6 12.0| 2.381| 3.367 2.5
322 |1049.51|+1348.8| 1.935| 2.876 8.0| 188 322 |1049.76 | + 6 37.4| 2.414| 3.366| 5.9
4 1 |1043.49|-+13535| 2.008| 2.886| 11.4| 19.0 4 1 |1043.38|+ 656.7| 2.474| 3.365| 9.0
411 |103952 | +1344.2| 2.103| 2.897 | 14.2| 19.2 411 |103865|+ 7 75| 2550 3.364| 11.7
100361 1995 UC14 3 4.9 189736 0°1/ 5.0 18 316590 2011 UXi62 3 4.9164%9 3°8/ 1.6
2 1 [112753]|+ 3 7.1| 2.102| 2.926| 12.5] 207 2 1 [113097]| +14185] 1.842| 2.691| 12.9
211 [1121.90 |+ 343.3| 2.019| 2.925 92| 205 211 |112459|+1514.1| 1.776| 2.696 | 9.4
221 |1114.38|+ 431.8| 1.961| 2.923 54| 20.2 221 |1115.99 | +1613.0| 1.736| 2.701 5.8
3 2 |11 560 |+ 528.0| 1.931| 2.921 1.3 19.9 3 2 |11 5.99|-+17 75| 1.724| 2.705 3.8
312 |1056.47 |+ 626.1| 1.932| 2.918 3.0 20.1 312 |1055.71 | +1750.1| 1.741| 2.708| 6.0
322 |1047.92|+ 720.0| 1.962| 2.915 7.0| 203 322 |1046.27 | +1816.0| 1.786| 2.711 9.7
4 1 |1040.80 |+ 8 4.8| 2.019| 2.910| 10.7| 20.5 4 1 |1038.63|+1823.0| 1.856| 2.713| 13.1
411 |1035.71 |+ 837.0| 2.100| 2.905| 13.9| 20.7 411 1103341 | +1811.4| 1.946| 2.714| 16.1
370631 2003 YK117 3 4.9 141%92 16°0/15.2 18 343145 2009 FO4 3 4.9 51%15 573/28.6
2 1 |1136.30| —2524.1| 1.298| 2.003| 24.7| 207 2 1 |1126.80|+2058.0| 2.066| 2.922| 11.4
211 [1129.89| —2737.1| 1.230| 2.009| 22.2| 205 211 |1121.30|+2150.1| 2.016| 2.934| 8.6
221 [1119.80| —2914.0| 1.178| 2.016 | 19.6 | 20.4 221 |1113.95|-+22387| 1.991| 2.946| 6.1
3 2 |11 6.95|—30 4.3| 1.143| 2.021| 17.3| 202 3 2 |11 551 |+2316.8| 1.994| 2.958| 5.4
312 |1053.05| —30 2.8| 1.128| 2.027| 16.1| 20.2 312 |1056.95|+23389| 2.025| 2.970| 7.1
322 [1040.09 | —2912.7 | 1.134| 2.032| 16.4| 20.2 322 |1049.20 | +2342.4| 2.082| 2.983| 9.8
4 1 |1029.91 | —27455| 1.160| 2.036| 18.0| 20.3 4 1 |1043.04|+2326.7| 2.163| 2.996 | 12.5
411 |1023.62| —2558.1| 1.205| 2.040| 20.4| 20.5 411 |1038.97 | +2253.6| 2.265| 3.009 | 14.8
42661 1998 FT126 3 4.9 338740 7°2/28.518 109591 2001 QV279 3 4.9168°84 472/28.8
2 1 [112051|+2228.6| 1.543| 2.407| 14.1] 185 2 1 |1124.10] +1731.8] 2.365| 3.219| 10.2
211 |1124.00| +2320.3| 1.479| 2.399 | 10.8| 18.2 211 |1119.26 | +1841.8| 2.300| 3.220| 7.5
221 |111583|+24 7.1| 1.438| 2.392 8.0| 18.0 221 |1112.77| +1952.5| 2.262| 3.221 5.1
3 2 |11 594 | +2439.2| 1.422| 2.386 73| 18.0 3 2 |11 526|+2057.1| 2.252| 3.222| 4.3
312 |1055.68 | +24 48.9 | 1.433| 2.380 9.4| 181 312 |1057.50 | +2149.7| 2.272| 3.223| 6.1
322 |1046.42 | +24325| 1.468| 2.374| 12.7| 183 322 |1050.31 | +2226.0| 2.319| 3.224| 8.7
4 1 |1039.32|+2350.6| 1.524| 2.369| 16.1| 18.5 4 1 |1044.41 | +22442| 2391 | 3.225| 11.4
411 |1035.06 | +2246.7| 1.600| 2.365| 19.1| 18.7 411 104029 | +2244.4| 2.485| 3.225| 13.7
164291 2004 XK10s 3 49 95°86 273/ 6.6 18 337798 2001 UYa10 3 4917197 3°4/ 9.1
2 1 |112955|— 047.6| 1.549| 2.373| 16.2| 19.8 2 1 [112238] — 814.3] 2.504| 3.280| 12.2
211 [1123.81|— 048.7| 1.481| 2.383| 12.3| 19.6 211 |1117.93| — 759.6| 2.416| 3.282| 9.7
221 |111564| — 032.3| 1.436| 2.392 7.8| 193 221 |1111.99|— 727.9| 2.351| 3.283| 6.9
3 2 |11 589 |— 0 15| 1.416| 2.401 33| 19.1 3 2 |11 5.09|— 640.9| 2.314| 3.284| 423
312 |1055.81 |+ 038.0| 1.424| 2.410 36| 19.1 312 |1057.91 | — 542.1| 2.306| 3.284| 3.6
322 |[1046.64 |+ 119.4| 1.458| 2.419 80| 19.4 322 |1051.18| — 436.6| 2.327| 3.285| 5.7
4 1 |1039.44 |-+ 156.2| 1.518| 2.428| 12.4| 19.7 4 1 | 104556 | — 330.0| 2.376| 3.285| 8.5
411 |1034.90 |+ 223.1| 1.600| 2.437| 16.0| 19.9 411 |104155| — 227.8| 2.450| 3.286| 11.2
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EPHEMERIDES

3 4.9
3 4.9
2020 ‘ 2000 ‘ 62000 ‘ A ‘ T 8 ‘ |4 2020 ‘ Q2000 ‘ o A
195394 2002 GFy4 3 N ° - g ‘ : ‘ -
 GF: ] 4.9 275°02 2°9/ 7.9 18 367523 2009 QV. °
% 11 112207 | — 5222| 2.000| 2.810| 13.8| 201 e 751 menn| 30 w o
- - - - - o m
2 2% ﬂ %g:gg — izlsg_g %_g}é %_;gg 19_2 19.8 % 1% H %g'% :%8 %Z'? %gg% g'(ljg(l) %8'5 517
221 | 111208 | — 4168 1842| 2 ) 19.6 221 |1114.47|—10326]| 2.1 ) 1| 3k
32 |11,527)— 3169 Lior 2777 39| 194] 372 |11 568 | —1013.5 2'123 31| E6| 313
312 |1057.42| — 2 40| 1781 2765| 34| 193| 312 |1056.61| — 9 39.3 2'163 3130 as| 514
_ _ _ _ ) ) 161| 3.130| 4.8
322 |105006) - 0460 1.702 %754 67| 195| 322 |104811| — 8546 | 2.18 ) 51s
41 |104a0s|+ 0290 1830 2_742 105| 197| 4 1 |1040094| — 8 4. saa| 31| 53| 313
: : 132|108 197 9| 2244| 31a7| 92| 21
P o0 40,04 VAN S 411 |103565| — 7160 2.323| 3.154| 11.9 21.5
% 1% H %-g? ©ssenl foTo0s 0/ 4018 15(253815 20;)11 YCgs 3 4.9336°77 5°5/ 8.7 17
0|+ 3302] 1018| 2748 | 13 . 26.66 | — 6 45.2| 1.501| 2.395| 16.¢
211 112201 1 4250 1839 2. 71 210 211 |112103| — 7278 1 35e| 138| 193
221 111452\ 1 5336 1786 2751 | 56| 207| 221 |1114.74|— 7506 1'506 5396 | 38| 183
32 |11 .568| 1 6504) Liel 2751 12| 204]| 3 2 |11 580| — 7526 1'132 53| eal| 187
_ _ _ : : : 402 | 2372 | 6.4
312 105649 | 1 8 77/ 1766 2.751| 34| 206| 312 |1056.27| — 7359 1.38 ) 196
322 |1047.95| + 9182 1.800 %.750 77| 208| 322 |104738|— 7 538 1'408 53| af| 189
4 1 |1040.07) +1016.1 | 1.860 2_748 16| 211 4°1 |104030| — 629.1| 1. o1 33233 | 53| 158
: : 738 | 116 211 1| 1.437| 2354| 12| 19
pall 0 301 AN S 411 |103581| — 553.4| 1.495| 2349 16.1 19.8
% 1% H %-gg \sagpl g9 2289 118/ 3518 852,7015 19§a§3 25021 3 4.9242°86 0°0/ 4.7 18
6|+ 72021 20191 2887 . . 0.90 | + 3524 1.698| 2.531| 14.6
211 112202\ + 820.3| 1932 2 90| 188 211 |112424| 4 4206 1.60 ) 108 103
221 | 111455 | 1 9214 1870 2837| 52| 186 221 |111607|+ 5 31| 1. 2l 3a00| oal| 103
32 |11,570) 110267 ) 1838 2826 | 16| 183] 3 2 |11 6.12|+ 5552 1'536 ca93| o8| 103
312 | 108641 | 111293 1834 2815| 4.0| 184 312 |105550 |+ 6 50.0 1'134 Siee| 38| 193
322 | 104767 112228 | 1.860 %.803 81| 187| 322 |1045.47|+ 7402 1'490 Saa| o8| a3
4 1 |104040| 113 23| 1912 2.790 11.8| 189| 4 1 |1037.19| 4 8 19. 54| 5409 | 133| 193
_ : 190 | 118 189 4| 1534| 2429| 132| 19.
il o 32t VI S 411 |1031.49| + 843.8| 1595| 2410 171 195
% 1% ﬂ %g%% el A0 162732 008/ 4017 503753 20%53 DMs3 3 4.9265°%7 1°1/ 3817
12]+ 71837 2863 3308 . . 23.79 | + 6 42.2| 2.110| 2.960 | 11.8
211 |1119.83| 1 71454 2486 | 3. 74| 205 211 [111922| 4 726.1| 2.03 ) 58 203
221 |1113.04| 1 8189 2.436 3.402| 42| 203] 221 [111286| 4 819.4| 1.9 5| 2940| 33| 303
32 |11.532| 1 8550 241 3.405| 1.1| 200| 3 2 |11 533|+ 917.3| 1. 52| 5043| 13| 303
312 | 105730\ 1 9204 ) 2.424 3.407 | 29| 202 312 | 1057.47 | +10 13.4 1'854 503 | 33| 502
: : : : : ) 055 | 2.938| 35
322 |1049.96 | 1 0582 | 2.463 g 410| 62| 204| 322 |1050.14| 411 22| 1.98 ) 02
4 1 ]104360) 110185 | 2.530 3_412 92| 206| 4 1 |1044.15|-+1139.1| 2. 3 3935 | 103] 393
_ _ 412| 92| 206 1| 2041| 2926| 1009]| 20.
sl 0 3905 | 200 a8 411 |104007| 412 17| 2119 2021 | 139 20.5
% 1% H %ggé oepal SO 2030 17T/ 6316 35299{) 20g§3 2SF255 3 4.9158%02 1°4/ 3.6 18
50| — 0386| 2.061| 2.054| 0 ) 86| +6 65| 17171 2558 144
211 112250 — 0386 2001 | 2 98| 225 211 |112297 |4+ 7 91| 1.64 2eq| 163| 3%
221 |111477|— 0118 1.995 2049 | 62| 222 221 |111514 |+ 8242| 1.6 5| 225 93| 3t
32 |11 575 (4 0263 L1957 2042 | 25| 220] 3 2 |11 586+ 9445]| 1. S| 3258 | 1B 309
312 | 108633 |+ 1112 1.949 2935 | 29| 220 312 |1056.25| 411 1.4 1'?86 Se | 43| 399
322 | 1047431 1 1576\ 1.970 %.928 66| 222 322 |1047.44|+12 71 1'639 Sees| 83| 303
4 1 ]1039.02) + 240.2| 2.019 2_919 103| 224 4 1 |104041| 412 56. S| 32% | 158| ane
: : olo| 103\ 224 1| 1705 | 2588 | 12.8| 21.
4927713 20;)5 2(13\/995 . 3 4.9 198°18 073/ 5.3 17 22221215 20%)% 3.@51231 13200 3 o3 °2'591 ey 21'2
- | is3pl SO 10818 O%3 7 4.9 314°39 075/ 5.4 17
211 |111894 |+ 239.3| 2659 | 3. 22| 354 511 |113983| T 2330 1 -
_ _ _ _ ) ) 616 | 2.457| 14.8
211 | 111804 | 1+ 2393 | 2.650 3559 | 75| 224 211 [111983|4 23209 1 23 ' 505
_ _ _ _ : : 531 | 20435| 111
221 |111254 |+ 3361 250 3555 | 45| 222| 221 |1113.47|+ 3107| 1.4 ' 501
32 |11 ,522| 1 4402 2.560 3549 | 12| 220] 3 2 |11 5514 4187| 1. 8| 3| S8 197
312 |1057.62| 1 5466 | 2.557 3543 | 23| 220 312 |1057.02| 4+ 5226 1'133 sas| 35| 194
_ _ _ _ : : 424 | 2.411| 34
322 |105042| 1 6504 2.585 3537 | 56| 223| 322 |1049.17 |-+ 6235 | 1.441 i 303
211 1030861 T 6357 3935 3257 | 55| 256| 411 1103030 L 74 : : 21| 128|203
_ _ 529 86| 224 ) 21| 1.484| 2391| 12.8| 2
832112 1933 2\@(\)1996 3 49 65°34 275/ 3218 462112; 20%)% 3\/?/L3O ey °2'381 ey 28:2
19|+ 8481 1.273| 2.135]| 16.7 9 3 e e 50 18
2 1 1120191 4 8481/ 1273 2 67| 107] 2 1 |112659|+ 1188 1 | 15.7
211 |1124.02| + 9300 1212 2139 | 121| 19.4] 211 |112157 |+ 1490 1'536 5300 | 16| %9
221 |1115.98| 110 3556 | 1172 2.142| 69| 191 221 |111429| 4 2356 1'180 5300 | ‘65| 3oe
32 |11,.004|111380) 1158 2.146| 26| 189| 3 2 |11 565|+ 333.3| 1. 10| 24%8| 5ol 31
312 | 108571 | 112331 ) 1160 2151| 57| 191 312 |1056.83 | + 4 34. 60| 54a8| 33| 3Ia
: 2181 | 57| 19 : 343| 1.460| 2.448| 33| 2
41 |1039.59|-+1331.8| 1.265| 2 ol 3% |104536| T ales| 157 18
41103950 113318 | 1.268| 2 159 | 155| 19.6| 4 1 |1043.00 |+ 6 16. 290 | Sag6| 53| 3
_ _ 1 ) 6.8| 1.57
s 2ol 35.7¢ | L 12104463 o 19.4| 199 411 103951+ 6482 1.67% %Iégg %523% %%}1
2 1 [112631| +22443] 2 669 | 3.516 '9/9231'7 1720 9 26;72:? ARERTRT 3 40 o' 17/ 3218
12062 | +2341.4| 2.618| 3. i ) Hasle| +5432) 1629] | -
211 | 11202 | 123414 | 2.618 529 | 72| 208| 211 |1119.03|+ 7 7.8]| 1. 5496 | 103| Toe
221 | 111346 | 124344 ) 2.508 3542 | 54| 207 221 |1112:81 |+ 8458 1'573 Se0| 07| 193
32 |11 ,541| 120177 2.600 3554 | 50| 207| 3 2 |11 5.32|-+1028.3 1'542 5o 38| 103
312 | 105726 | 125 467 | 2.634 3566 | 6.4 20.8 312 |1057.61 | 412 52 1'?(35 5235 | 4ol 193
322 | 104972 125 59.1| 2.696 3578| 86| 209| 322 |1050.74|41328.0| 1.613 525s| 89| 107
211 103388 132330 5453 | 3800 | 196| a1a| 411 |104388 | Lis - - 25| 127|188
_ _ 590 | 10.7| 211 ) 30.8| 1.689| 2.575| 12.7| 1
RESRLE G | 2sonl s 1] 411 | 104268 | +15115| 1.786| 2592 | 15.0 2813
2 1 |1125.49/4 3260 12041 2.148 "16.9] 182 5127615 20:(1):? oy 3 o aasiae Zel 24
16|+ 430.8| 1.238| 2.16 ) ) 2742|112 901 1898 2 | -
211 |11210| 1 4308 1238 2 0| 123| 180| 211 |112202| 412500/ 1. Tl 53| a3
_ _ _ ) ) 824 | 2.746| 901
221 |111422| 1 5543 1.203 2172 | 71| 177 221 |111455| 413360 1 g ) 509
_ _ : : 776 | 2.743| 53
3.2 |11 9563|7277 1194 2184| 15| 17.4| 3 2 |11 573| 414207 1 ) 507
312 105675 | 1 8593 1211 2107 | 44| 176| 312 |1056.59 | 414 57. el 33| 23| 208
_ _ 2107| 44| 1 ) 457.4| 1.764| 2739| 5.1
322 |1048.93| 110188 )| 1254 2 7.9 322 |1048.15| 415212 | 1.800 ) 508
4.1 |104326) +11185 | 1.320 2_223 14.4| 183| 4 1 |1041.33| 41520, ) ST 55 A3
_ _ 2 ) 92| 1.861
36| 182| 185 411 |1036.74| +1520.8| 1.943 %;33 %g %%g




EPHEMERIDES

3 4.9 3 4.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r B ‘ | 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
29392 1996 MN; 3 4.9246°69 7°1/26.218 66884 1999 VX7 3 49 176771 073/ 4718

h m ’ o m m o ’ m
2 1 [1127.25] 4 7| 1919| 2.777| 12.1| 187 2 1 |1125.00|+ 429.1] 2.200 11.8 20.1
211 |1122.10 | 3| 1.851| 2.766 94| 185 211 |112001 |+ 5 54| 2122 86| 19.9
221 |11 14.70 | 4| 1.808| 2.754| 7.4| 183 221 |1113.30 |+ 552.1| 2.068 50| 19.7
3 2 |11 5.79 | 9| 1.793| 2.743 73| 183 3 2 |11 548+ 6448 2.043 1.1 19.4
312 |1056.43 | 3| 1.805| 2.731 94| 18.4 312 |1057.37 |+ 7 37.8| 2.048 29| 19.6
322 |10 47.75 | 5| 1.843| 2.718| 12.2| 185 322 |1049.82 |+ 8259 | 2.082 6.7| 19.8
4 1 |1040.76 | 0| 1.902| 2.705| 15.1| 18.7 4 1 |104358|+ 9 45| 2.143 10.2 | 20.0
411 |1036.15 ] 2| 1980 | 2.692| 17.6| 18.9 411 |1039.20| + 930.8| 2.227 13.2 | 20.2
123678 2000 YPg; 49 59°%62 3°1/ 1918 R| 52452 1994 VQ 49 66784 3°1/ 18
2 1 |1125.53]+ 56| 1.870| 2.725| 125]| 195 2 1 |1127.73| — 410.3| 1.557 16.6| 18.9
211 |1120.63 | 15| 1.804| 2.728 9.0| 193 211 |112235|— 356.3| 1.504 12.7| 187
221 |1113.73 | 27| 1.763| 2.730 53| 19.1 221 |1114.73| — 321.1| 1.472 83| 185
3 2 |11 555 | +1512.3| 1.749| 2.733 31| 18.9 3 2 |11 579|— 2285 1.466 41| 183
312 |1057.09 | +16 2.8| 1.764| 2.736 54| 19.1 312 |1056.71 | — 1254 | 1.487 3.8| 18.4
322 |1049.35|+1638.9| 1.806| 2.739 9.0| 19.3 322 |1048.63| — 019.8| 1.535 76| 18.7
4 1 |1043.21|-+16575| 1.873| 2.742| 125| 195 4 1 | 104246 |+ 0405| 1.609 115 | 189
411 |10 39.25 | A 79| 1.961| 2.745| 15.4| 19.7 411 |1038.78| + 129.8| 1.705 150 19.2
505238 2012 UUsgo 4.9 188°55 3°8/28.9 17 421237 2013 SL43 4.9 156°56 3°8/ 1.2 17
2 1 |1125.37 |+ 47| 2.854| 3.699 89| 222 2 1 |1126.38] A 2.007 11.8| 20.8
211 |1119.95 | 7.9| 2.783| 3.698 6.6 22.1 211 |1121.16 | 1.940 86| 20.6
221 |1113.12 |+ 0.1| 2.740 | 3.696 45| 219 221 |1114.02 | 4 1.900 53| 20.4
3 2 |11 5.39 |+ 6.4 | 2.727| 3.695 3.9 21.9 3 2 |11 5.65| 4 1.887 3.8| 20.3
312 |1057.46 | +22 22| 2.744| 3.692 53| 22.0 312 |1057.00 | 4 1.903 58| 20.4
322 |1050.00 | 44| 2.789| 3.689 76| 221 322 |10 49.05 | 1 1.947 9.1| 20.6
4 1 |1043.64|-+2231.7| 2.861| 3.686| 10.0| 22.3 4 1 |1042.63 |4 2.015 12.3| 20.8
411 |10 38.84 | A 41| 2.955| 3.683| 12.0| 22.4 411 |1038.32] 2.104 15.1 | 21.0
32047 Wenjiali 4.9 235°18 1°4/ 6.2 18 223290 2003 HR47 4.9 202°78 6°8/26.4 18
2 1 |1127.13|+ 018.3| 2.089| 2.905| 12.9| 19.9 2 1 |1129.37]| 4 2.219 11.1] 20.7
211 |1121.76 |+ 032.7| 1.995| 2.893 9.7| 19.6 211 |1123.31 |4 2.157 8.8| 20.5
221 |1114.42 |4+ 1 0.8| 1.925| 2.882 6.1| 19.4 221 |1115.25 ] 2.121 71| 20.4
3 2 |11 573 |+ 139.8| 1.883| 2.870 22| 19.1 3 2 |11 5.93 |4 2.113 70| 20.4
312 |1056.58 |+ 224.7| 1.870| 2.857 28| 19.1 312 |1056.33 | 2.133 86| 205
322 |1047.92|+ 3103 | 1.886| 2.844| 6.8| 19.4 322 |10 47.45 | 2.178 11.0| 20.6
4 1 |1040.64 |+ 351.1| 1.929| 2.830| 10.6| 19.6 4 1 |1040.15 | 2.247 13.4| 207
411 1103541 [+ 4227] 1.99 | 28161 139| 197 411 |1035.03 | A 2.336 155 20.9
432217 2009 FJso 49 36%1 6.8 18 209476 2004 HH, 49 38°23 4°6/29.6 18
2 1 |1130.93 ]+ 1.872| 2721| 12.7] 203 2 1 |1126.80| +1813.1| 2.000 11.7| 19.6
211 |11 24.49 | 1.832| 2.734| 10.3| 20.2 211 |1121.42 ]+ 8.3 | 1.942 86| 19.4
221 |1115.86 | 1.816 | 2.747 85| 20.1 221 |1114.12| +1942.4| 1.909 57| 19.3
3 2 |11 6.00 | 1.826 | 2.760 8.4| 20.1 3 2 |11 5.66 | 8.8| 1.904 46| 19.2
312 |1056.13 | 1.862 | 2.775 99| 20.2 312 |1057.02| +2041.6| 1.926 65| 19.3
322 |10 47.36 | 1.922| 2789 | 12.2| 20.4 322 |1049.16 | +20 47.4 | 1.976 9.4| 195
4 1 |10 40.58 | - 2.006 | 2.804| 14.6| 20.6 4 1 |1042.89|+20353| 2.050 12.4| 197
411 |10 36.29 | 2.108| 2.819| 16.6| 20.8 411 |1038.75| 420 6.4| 2.145 15.0| 19.9
107612 2001 EV4 49 36°56 1°7/ 3.7 18 185423 2006 XM 4.9 83°02 /10.4 18
2 1 |112744|+ 748.7| 1.237| 2.101| 16.9] 195 2 1 |112485|—12 1.4 1.758 16.6 | 19.7
211 |1122.65|+ 8222 1.186| 2.113| 12.2| 19.2 211 |[1120.20| —1142.4| 1.690 13.4| 195
221 |11 15.11 | 72| 1.156| 2.127 7.0| 19.0 221 |111350| —1056.6 | 1.643 99| 19.4
3 2 |11 588+ 956.0| 1.151| 2.141 20| 187 3 2 |11 553 | — 946.0| 1.621 6.6 | 19.2
312 |1056.42 | +1039.4| 1.171| 2.155 50| 18.9 312 |1057.32| — 816.5| 1.626 53| 19.2
322 |1048.15| +1110.0| 1.216| 2.170| 10.2| 19.3 322 |1049.88| — 6 36.8| 1.659 74| 193
4 1 |104221|-+1123.5| 1.284| 2.186| 14.7| 19.6 4 1 |1044.12| — 456.5| 1.718 10.7| 19.6
411 |1039.23|+11184| 1.371| 2.203| 185| 19.9 411 | 104059 | — 3243| 1.801 13.9| 19.8
206322 2003 NV 4.9 132°20 0°1/ 5.118 32907 1994 RL» 4.9 221°75 078/ 5.9 18
2 1 112679+ 149.7| 1.742| 2573| 14.4] 21.2 2 1 [112494]| + 1455 2.842 10.0| 19.4
211 [1121.62|+ 243.6| 1.674| 2583 | 10.6| 20.9 211 |1119.68 |+ 155.6| 2.746 75| 19.2
221 |111433|+ 353.6| 1.630| 2.593 6.2| 20.7 221 |1113.01 |+ 214.6| 2.677 46| 19.0
3 2 |11 570 |+ 5135 1.613| 2.602 15| 204 3 2 |11 542|+ 240.1| 2.638 15| 1838
312 |1056.77 |+ 635.3| 1.624| 2.611 33| 20.6 312 |1057.53 |+ 3 9.0| 2.629 22| 188
322 |1048.62 |+ 750.8| 1.665| 2.619 7.8| 20.9 322 |1050.03 |+ 337.6| 2.650 53| 19.0
4 1 (104217 |+ 853.4| 1.731| 2.627| 11.9| 21.1 4 1 |104351 |+ 4 27| 2.700 82| 19.2
411 |1038.03|+ 939.3| 1.819| 2.634| 153| 21.3 411 | 103847 |+ 4215]| 2776 10.8| 19.4
239980 2001 RBgs 49 70%5 279/ 2.918 211224 2002 POgs 49232731 175/ 3.6 18
2 1 |1130.94 |+ 1.317 | 2.177| 16.3| 20.7 2 1 |1127.29| + 717.6| 1.959 126 21.2
211 |1125.07 | - 1.265| 2.191| 11.8| 20.4 211 [1122.00| + 8 7.4| 1.871 92| 21.0
221 |11 16.47 | 1.237 | 2.206 6.8| 20.2 221 |111462|+ 9 7.8| 1.809 53| 20.7
3 2 |11 6.18 | 1.233 | 2.221 29| 20.0 3 2 |11 582|-+1012.9| 1.774 1.6| 205
312 |1055.71 | 1.256 | 2.235 58| 20.2 312 |1056.55| +1115.6 | 1.769 41| 20.6
322 |10 46.46 | 1.305| 2.250 | 10.5| 20.5 322 |1047.82| +12 9.3 | 1.792 82| 208
4 1 |10 39.59 | 1 1.376 | 2.265| 14.9| 20.8 4 1 |1040.60 | +1248.9| 1.841 12.1| 21.0
411 |10 35.70 | 1.467| 2280 1841 21.1 411 |103555| +1312.0] 1.912 15.4| 21.2
14652 1998 YTs 4.9 139740 173/ 3.518 138607 2000 QF1s4 4.9 148°02 075/ 5.5 17
2 1 |112468|+ 7449 2285 3.124| 11.1] 187 2 1 [1127.08] + 345.3| 2.742 102 | 20.4
211 |1119.69 |+ 830.3| 2.214| 3.130 8.0| 185 211 |1121.16 |+ 348.4| 2.663 75| 20.2
221 [1113.06|+ 923.1| 2.169| 3.136 45| 183 221 |1113.82|+ 3589 2611 45| 20.0
3 2 |11 5.41|+10185| 2.153| 3.142 1.4| 18.0 3 2 |11 559 |-+ 4143| 2588 12| 19.8
312 |1057.54 | +1110.8| 2.166 | 3.147 35| 18.2 312 |1057.17 | + 4 31.4| 2.59 22| 19.9
322 |1050.24 | +1154.9| 2.209 | 3.153 70| 18.4 322 | 104924 |+ 447.2| 2.635 54| 20.1
4 1 |1044.22|-+1227.4| 2.278| 3.158| 10.2| 18.6 4 1 |1042.43|+ 458.7| 2.703 8.3| 20.3
411 |1039.99 | +1246.3| 2.371| 3.162| 12.9| 1838 411 |1037.19|+ 5 3.9| 2.795 10.8| 20.5
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EPHEMERIDES

3 4.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ ‘ B ‘
15605 2000 GY114 3 4.9251°38 7°7/26.218 40419 1999th20 3 4.9 105720 174/ 6.4

h m o ’ o m m o ’ o
2 1 |1130.04|+25495| 1.927| 2.779| 12.3| 175 2 1 |1125.14| — 038.6| 2.027| 2.844| 13.2
211 |1124.15|+27 9.1| 1.858| 2.766 98| 17.3 211 |112020|— 013.9| 1.954| 2.853| 9.9
221 |1115.92| +28229| 1.814| 2.753 8.0| 17.2 221 |111345|+ 0254 | 1.906| 2.862| 6.2
3 2 |11 6.12|+2921.4| 1.798| 2.740 79| 17.1 3 2 |11 556 |-+ 1159| 1.885| 2.871 2.4
312 |1055.89 | +2956.6 | 1.808 | 2.727 98| 17.2 312 |1057.41 |+ 212.1| 1.893| 2.880 2.8
322 |1046.42 | +30 5.0| 1.843| 2.713| 125| 17.3 322 |1049.90|+ 3 7.8| 1.929| 2.889| 6.5
4 1 |1038.75|+2946.2| 1.900| 2.699 | 15.3| 17.5 4 1 |1043.83 |+ 357.5| 1.993| 2.897 | 10.2
411 |1033.59|+29 34| 1.976| 2.684| 17.7| 17.6 411 |1039.73 |+ 437.0| 2.080| 2.906 | 13.3
33345 Nataliedessay 3 4.9 34851 471/ 1.718 22130 2000 UT3 3 4.9129%6 0°4/ 4.6 18
2 1 |112253|+1144.1| 1.241| 2.118| 15.9| 16.9 2 1 |1127.45|+ 310.7| 1.908| 2.737| 13.4
211 |1119.34|+12496| 1.175| 2.109| 11.5| 16.6 211 |1121.93|+ 412.0| 1.843| 2.752| 9.7
221 |1113.40| +14 53| 1.131| 2.102 69| 16.3 221 |1114.46|+ 526.6| 1.803| 2.767| 5.6
3 2 |11 556 |+1520.6| 1.110| 2.095 41| 16.1 3 2 |11 579|+ 6486 | 1.791| 2.781 1.2
312 |1057.22 | +1624.1| 1.115| 2.090 72| 16.3 312 |1056.80 |+ 8 9.9| 1.810| 2.795 3.3
322 |1049.80 | +17 6.9| 1.143| 2.086| 12.0| 165 322 |1048.75|+ 923.4| 1.857| 2.808| 7.5
4 1 | 104456 | +17242| 1.193| 2.083| 16.5| 16.8 4 1 |1042.20|+1023.4| 1.931| 2.820| 11.2
411 |104227|+171541| 1.260| 2.082| 20.4| 17.0 411 |1037.79| +11 6.8| 2.028| 2.831| 14.4
8693 Matsuki 3 4.9 147°04 272/ 2.718 409014 2003 AKg 3 4.9 33%05 0°7/ 4.6
2 1 |112751 |+ 8452 1.870| 2.715| 12.9| 17.3 2 1 |113239|+ 817.2| 1.341| 2.193| 16.5
211 |1122.06|+ 953.6| 1.804| 2.723 93| 17.1 211 [1126.12|+ 8 14| 1.285| 2.206| 12.1
221 |111457|+1111.0| 1.764| 2.731 53| 16.9 221 |1117.10 |+ 7 53.4| 1.251| 2.218| 7.0
3 2 |11 579 |+1230.1| 1.752| 2.739 23| 16.7 3 2 |11 6.41 |-+ 7488 1.242| 2.232 1.6
312 |1056.74 | +1342.6 | 1.769 | 2.746 47| 16.8 312 | 105551 |+ 742.4| 1.261| 2247 | 4.2
322 |1048.43| +1442.0| 1.815| 2.753 86| 17.1 322 |1045.83 |+ 730.0| 1.305| 2.262| 9.3
4 1 |1041.76 | +15239| 1.886| 2.750 | 12.2| 17.3 4 1 |103852 |+ 7 9.0| 1.373| 2277 | 13.8
411 |1037.31|+1546.9| 1.978| 2.764| 153| 17.5 411 |1034.20| + 6382 1.462| 2.294| 17.5
85882 1999 CAos 3 49 77°05 7°8/27.318 27631 3106 P-L 3 4.9201%44 3%6/ 9.3
2 1 [1129.33|+20 53| 1.343| 2.214| 15.4| 186 2 1 |112341|— 841.9]| 2565]| 3.336| 12.1
211 |1123.93|+22 20| 1.308| 2.233| 11.5| 18.4 211 |1118.73| — 8349 | 2.472| 3.333| 96
221 |1115.81|+2355.1| 1.295| 2.251 85| 18.3 221 |111254|— 811.3| 2.402| 3.330| 6.9
3 2 |11 6.07|+2530.9| 1.309| 2.270 8.0| 183 3 2 |11 536|— 7323| 2.360| 3.326| 45
312 |1056.19 | +26 38.5| 1.348| 2.289| 10.4| 185 312 |1057.87 | — 6 41.0| 2.346| 3.323 3.8
322 |1047.59 | +2713.0| 1.410| 2.307| 13.8| 18.8 322 |1050.79| — 542.1| 2.362| 3.319| 5.7
4 1 |1041.36 | +2715.0| 1.494| 2.326| 17.1| 19.0 4 1 | 104480 | — 4408| 2.407| 3.315| 85
411 |1038.08| +2648.8| 1.594| 2.344| 19.8| 19.3 411 |1040.42| — 3426| 2.476| 3.310| 11.1
465413 2008 KK3 3 49 19693 172/ 6.3 17 110839 2001 URss 3 4.9119°15 6°3/27.4
2 1 |1125.16|— 039.5| 2.360| 3.169| 11.8| 22.4 2 1 |1131.12] +2413.4] 2.168| 3.014]| 11.3
211 |1120.08|— 0 4.8| 2271| 3.166 89| 222 211 |1124.40|+2523.1| 2.125| 3.032| 8.7
221 |1113.34|+ 043.6| 2.207| 3.163 55| 22.0 221 |1115.79 | +26 26.3 | 2.108 | 3.051 6.7
3 2 |11 551 |+ 1425 2.172| 3.159 20| 217 3 2 |11 6.08|+27156| 2.120| 3.068| 6.4
312 |1057.36 | + 246.7| 2.167| 3.154 25| 217 312 |1056.29 | +27 45.4 | 2.160| 3.086| 8.0
322 |1049.68 |+ 350.6| 2.192| 3.149 6.1 22.0 322 |1047.39 | +2753.3| 2.226| 3.102| 10.4
4 1 |1043.20 |+ 4488| 2.245| 3.143 95| 22.2 4 1 |1040.17 | +2739.6 | 2.317| 3.118| 12.8
411 |1038.49 |+ 537.2| 2.322| 3.136| 12.4| 22.4 411 |1035.14| +27 7.2| 2.428| 3.133| 14.8
467658 2008 TE1s; 3 4.9 275%04 3°1/ 2.117 371171 2005 YHas2 3 4.9120%8 1°0/ 4.0
2 1 |1126.79|+13 6.9| 1.957| 2.808| 12.1| 21.1 2 1 |112689 |+ 643.1| 1.994| 2.832| 125
211 |1121.53|+1349.9| 1.885| 2.807 8.8| 20.9 211 |1121.48 |-+ 7204| 1.927| 2.842| 0.1
221 |1114.27|+1436.9| 1.838| 2.805 53| 20.7 221 |111419|+ 8 6.7| 1.884| 2.851 5.2
3 2 |11 573|+1521.6| 1.820| 2.803 31| 206 3 2 |11 574| -+ 856.8| 1.870| 2.860 1.3
312 |1056.89 | +1557.6 | 1.830 | 2.801 52| 20.7 312 |1057.04 |+ 9445| 1.885| 2.868 3.5
322 |1048.73| +1620.1 | 1.867 | 2.800 8.8| 20.9 322 |1049.05|+1024.4| 1.929| 2.877| 7.5
4 1 |1042.13|+16265| 1.930| 2.798 | 12.2| 21.1 4 1 | 104258 |+1052.6| 1.998| 2.885| 11.0
411 |1037.69|+161651 2.013| 2796 | 151| 21.3 411 |1038.17|+11 7.0 2.091| 2.893| 14.0
151800 2003 FEs7 3 4.9 271%7 278/ 2.8 17 82945 2001 QN117 3 4.9205°72 273/ 7.5
2 1 [1129.37|+1216.3| 1.796 | 2.646| 13.1| 20.2 2 1 |112515|— 3 1.6| 2.543| 3.338| 115
211 |[1123.58| +12442| 1.721| 2.642 95| 19.9 211 [1119.98| — 3 1.6| 2.452| 3.335| 8.8
221 |111554 | +1316.6| 1.671| 2.638 56| 19.7 221 |111327|— 249.0| 2.386| 3.332| 5.9
3 2 |11 6.04|+1347.4| 1.648| 2.634 2.8| 195 3 2 |11 553 | — 2254| 2.348| 3.328 3.0
312 |1056.17 | +14 10.2 | 1.653 | 2.629 51| 19.6 312 |1057.49| — 154.1| 2.340| 3.324| 238
322 |1047.05|+1420.5| 1.686| 2.625 9.1| 198 322 |1049.88| — 119.0| 2.362| 3.320| 5.6
4 1 |1039.69 | +1415.7| 1.744| 2.621| 12.9| 20.1 4 1 |1043.40| — 044.3| 2.412| 3.316| 8.6
411 |1034.74|+13555| 1.823| 2.617| 16.1| 20.3 411 |103855| — 014.1| 2.487| 3311| 11.4
406195 2006 WR1gs 3 4.9 104794 9°0/24.9 18 217079 2001 TJs7 3 49128731 076/ 5.5
2 1 |1130.16 | +2824.7| 1.755| 2.608| 13.2| 20.6 2 1 |112659 |+ 150.3| 1.949| 2.774| 13.3
211 |1124.22|+30 58| 1.716| 2.620| 10.7| 20.4 211 |1121.32|+ 220.8| 1.877| 2.783| 9.8
221 |1115.88|+3136.0| 1.702| 2.631 92| 20.4 221 |111413 |+ 3 46| 1.830| 2.791 5.9
3 2 |11 6.09|+3244.7| 1.714| 2.642 94| 20.4 3 2 |11 573 |-+ 357.6| 1.811| 2.800 1.7
312 |1056.13 | +33245| 1.751| 2.652| 11.1| 205 312 |1057.06 | + 4 53.5| 1.820| 2.807 2.9
322 |1047.23 | +3333.1| 1.812| 2.663| 13.6| 20.7 322 |1049.08 |+ 546.2| 1.859| 2.815| 7.0
4 1 |1040.39|+3312.0| 1.894| 2.673| 16.0| 20.9 4 1 |1042.62 |+ 6305| 1.923| 2.822| 10.8
411 |1036.19|+3226.0| 1.993| 2.683| 181 | 21.1 411 |103825|+ 7 26| 2.011| 2.829| 13.9
399254 2014 HA3; 3 49 178713 378/ 2.118 128113 2003 QK19 3 49277702 1°1/ 5.9
2 1 [112852]+1051.1| 1.312| 2.176| 16.1] 21.1 2 1 |112833|+ 2229]| 1.983| 2.806| 13.2
211 [112359|+12 2.8| 1.248| 2.176 | 11.7| 20.9 211 |112277 |+ 2176| 1.889| 2.793| 9.9
221 |1115.81|+1325.1| 1.207| 2.176 6.9| 20.6 221 |1115.10 |+ 223.4| 1.820| 2.779| 6.1
3 2 |11 6.13 | +1447.4| 1.191| 2.176 3.8| 204 3 2 |11 5.99|-+ 237.8| 1.778| 2.766 2.1
312 |1055.99 | +1558.1 | 1.202| 2.176 6.8| 20.6 312 |1056.38 | + 256.8| 1.766| 2.753 2.9
322 |1046.86 | +16 48.5| 1.237| 2.176| 11.6| 20.9 322 |1047.29 |+ 3159| 1.781| 2.739| 7.1
4 1 |1040.02|-+1714.0| 1.295| 2.176 | 16.1| 21.1 4 1 |1039.69 |+ 330.7| 1.824| 2.726| 11.1
411 |1036.20 | +17 143 | 1.371| 2.176| 19.9| 21.4 411 |1034.26|+ 337.7| 1.880| 2.712| 145
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EPHEMERIDES

3 4.9 3 4.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
324525 2006hVZ111 3 49 95793 172/ 3.918 354794 2°°5hUJ473 3 49 111787 3°6/ 8.0 18
m o ’ o m m o ’ o m
2 1 113043 |+ 727.8| 1.837| 2.675| 13.4| 212 2 1 113017 | — 539.4| 1.613| 2.414| 16.7| 21.7
211 |1124.04|+ 759.3| 1.783| 2.697 97| 21.0 211 |112420| — 527.6| 1.549| 2.433| 129| 215
221 |1115.64 |+ 838.8| 1.754| 2.720 55| 20.8 221 |111591 | — 4535| 1507 | 2.452| 87| 21.3
3 2 |11 6.06 |+ 920.8| 1.752| 2.742 15| 206 3 2 |11 6.16| — 359.9| 1.491| 2470 | 47| 21.1
312 |1056.37 |+ 959.1| 1.780| 2.763 3.8| 20.8 312 |1056.17| — 253.4| 1.503| 2.487| 41| 21.1
322 |1047.61|+1028.7| 1.837| 2.784| 7.8| 21.1 322 |1047.11| — 142.0| 1.543| 2503| 7.7| 21.4
4 1 |1040.61|-+1046.2| 1.920| 2.805| 11.5| 21.4 4 1 |1039.99| — 034.1| 1.608| 2519 | 11.7| 21.7
411 |1035.90 | +1050.2| 2.024| 2.825| 145| 21.6 411 |103542|+ 0236| 1.696| 2535| 152 | 21.9
473944 2016 EL172 3 4.9 256724 2°4/ 2517 143073 2002 WD17 3 4.9114%5 0°7/ 4.2 18
2 1 112459 |+ 9221 1.898| 2.749| 125| 215 2 1 |1127.38|+ 442.7| 2.069| 2.899| 12.4| 202
211 |1120.05|+1027.5| 1.820| 2.742 9.0| 21.3 211 |1121.71 |-+ 541.1| 2.010| 2.921 9.0| 20.0
221 |1113.50| 411422 1.767| 2.735 52| 21.1 221 |111427 |+ 650.1| 1.977| 2.942| 51| 1938
3 2 |11 561 |+1259.2| 1.741| 2.728 24| 20.9 3 2 |11 577 |-+ 8 3.8| 1.973| 2.963 12| 19.6
312 |1057.32| +1410.6 | 1.745| 2.721 48| 21.0 312 |1057.12 |+ 9152 | 1.999| 2.982 33| 19.8
322 |1049.63|+15 9.4 | 1.776 | 2.714| 8.8| 21.2 322 |1049.21 | +1018.3| 2.054| 3.001 71| 20.1
4 1 |1043.45|-+1550.9| 1.832| 2.707| 125| 21.4 4 1 |1042.80|+11 84| 2.136| 3.020| 10.5| 20.3
411 |1039.41|+1613.3| 1.909| 2.700| 156| 21.6 411 |1038.37 | +1143.3| 2241 | 3.037| 13.4| 20.5
331921 2004 RQ201 3 49 81°49 273/ 7518 329980 2005 SWise 3 4.9 83°78 0°9/ 5.9 18
2 1 |1125.60| — 4123| 1.989| 2.791| 13.9| 20.4 2 1 [1126.05] + 010.1] 1.826]| 2.651| 14.1| 21.1
211 |112045|— 339.8| 1.930| 2.817| 10.6| 20.2 211 |112093 |-+ 051.1| 1.767| 2.671| 10.4| 20.9
221 |111353|— 249.6| 1.894| 2.843 6.9| 20.1 221 |1113.89 |+ 147.8| 1.732| 2.692| 6.3| 20.7
3 2 |11 558 |— 145.6| 1.886| 2.868 33| 19.9 3 2 |11 5.69 |-+ 255.0| 1.724| 2.712 20| 205
312 |1057.50 | — 033.8| 1.907 | 2.893 3.0 19.9 312 |1057.32 |+ 4 5.6 | 1.745| 2.732 29| 20.6
322 |1050.17 |+ 038.8| 1.957| 2.918 6.4| 20.2 322 |1049.76 | + 5125 | 1.794| 2.752| 7.1| 20.9
4 1 |1044.33 |-+ 1458| 2.034| 2.942 98| 20.4 4 1 |1043.80|+ 6 97| 1.870| 2.772| 10.8| 21.2
411 |1040.48 |+ 2424 2.135| 2966 12.8| 20.7 411 |1040.00 |+ 653.1| 1.968| 2.791| 14.0| 21.4
31020 Skarupa 3 4.9 345°79 0%°4/ 4518 26982 1997 UY2; 3 4.9193%49 4°2/10.518
2 1 |1121.28|+ 6 43| 2.701| 3534| 98| 185 2 1 |1124.14|—1159.0| 2.989| 3.730| 11.2] 19.2
211 |1117.08|+ 626.6| 2.618| 3.530 71| 18.4 211 |1119.10| —1159.2| 2.890| 3.728| 9.1 | 19.1
221 |1111.54 |4 656.0| 2.561| 3.526 41| 181 221 |1112.71| —1143.7| 2.816| 3.725| 6.9| 18.9
3 2 |11 513 |+ 729.0| 2533| 3.523 09| 17.9 3 2 |11 5.43|—1112.9| 2.769| 3.721 49| 188
312 |105850 |+ 8 1.7| 2.535| 3.520 25| 18.0 312 |1057.87| —1029.0| 2.751| 3.717| 42| 187
322 |1052.28 |+ 830.5| 2566 | 3.517 57| 18.2 322 |1050.66| — 935.8| 2.763| 3.712| 5.4 | 188
4 1 |1047.06 |+ 852.4| 2.624| 3.514| 86| 18.4 4 1 |1044.40| — 837.8| 2.804| 3706 | 7.6| 18.9
411 |104331|+ 9 50| 2707 3512| 11.1| 18.6 411 |103956| — 7399]| 2.871| 3.700| 9.9| 19.1
84380 2002 TJi3s 3 49 85°59 577/10.218 173312 1999 VM3g 3 4.9160°30 1°2/ 3.8 18
2 1 |112753|—1057.7| 1.740| 2516]| 16.7| 195 2 1 |112841|+ 654.7| 2.063| 2.807| 12.3] 21.1
211 |112221|—1112.1| 1.673| 2533 | 13.5| 19.3 211 |112259 |-+ 7409| 1.991| 2.904| 8.9 | 20.9
221 |1114.73|—11 23| 1.626| 2549 | 10.0| 19.1 221 |1114.87 |+ 836.3| 1.944| 2910| 5.1| 207
3 2 |11 589 | —1028.7| 1.604| 2.565 6.9| 19.0 3 2 |11 594 |+ 9352| 1.926| 2.916 14| 204
312 |1056.76 | — 935.6 | 1.609 | 2.581 58| 19.0 312 |1056.74 | +1031.3| 1.939| 2.921 3.6 20.6
322 |1048.43| — 829.7| 1.641| 2597 78| 19.1 322 |1048.22 | +1118.8| 1.980| 2.925| 7.5| 20.9
4 1 |1041.86|— 719.4| 1.700| 2.613| 11.0| 19.3 4 1 |1041.18| +1153.6| 2.048| 2929 | 11.1| 21.1
411 |1037.64| — 612.8| 1.780| 2.628| 142| 19.6 411 |1036.22| +1213.8| 2.139| 2931 | 141| 21.3
290128 2005 QD150 3 49 83%0 1°0/ 4.118 315473 2007 YQ1» 3 49 59%2 4°9/ 1.118
2 1 |1126.54 |+ 3422 1.324| 2.176| 16.8| 20.4 2 1 |1128.76| +1538.6| 1.506| 2.369| 14.4| 205
211 |1121.98 |+ 4545 1.265| 2.186| 12.2| 20.1 211 |1123.39|+1640.7| 1.450| 2.376| 10.5| 20.3
221 [1114.79 |+ 625.7| 1.228| 2.196 7.0| 19.9 221 |111553 | +1745.0| 1.418| 2.383| 6.7| 20.0
3 2 |11 592 |+ 8 6.4| 1.217| 2.207 1.6| 19.6 3 2 |11 6.11 | +1842.4| 1.412| 2.391 49| 20.0
312 |1056.71 |+ 944.8| 1.232| 2217 46| 198 312 |1056.42 | +1923.9| 1.434| 2.398| 7.3| 20.1
322 |1048.52 | +1110.0| 1.273| 2.227 99| 20.1 322 |1047.75| +1944.3| 1.480| 2.406| 11.2| 20.4
4 1 |1042.48 | +1214.4| 1.338| 2.237| 145| 20.4 4 1 |1041.17 | +1941.9| 1549 | 2.414| 149| 20.6
411 |1039.26 | +1254.7| 1.423| 2.247| 184| 20.7 411 |1037.29|+19018.0| 1.638| 2.422| 18.0| 20.8
368627 2004 TS3s5 3 4.9 177°48 373/29.8 16 293176 2006 YRs: 3 4.9339°10 1°2/ 5.9 17
2 1 |1125.87|+1446.6| 2.553| 3.398 99| 215 2 1 |1126.15|+ 059.7| 1.722| 2.552| 146]| 20.7
211 |1120.49 | 415545 | 2.482| 3.400 72| 21.4 211 |1121.33 |+ 116.6| 1.644| 2550 | 10.9| 205
221 |1113.54| 417 5.0| 2.439| 3.402 45| 21.2 221 |111431 |+ 1489 | 1589 | 2550| 6.7| 202
3 2 |11 560 +1812.0| 2.426 | 3.403 33| 211 3 2 |11 584 |-+ 2328| 1.561| 2.549 22| 20.0
312 |1057.42 | +19 9.8 | 2.443| 3.403 51| 21.2 312 |1056.97 | + 322.3| 1.560| 2.548 3.1| 20.0
322 |1049.74 | +1954.0| 2.489 | 3.403 78| 21.4 322 |1048.79 |+ 410.8| 1.587| 2547 | 7.6| 203
4 1 |1043.27|-+2022.2| 2561 | 3.402| 105| 21.6 4 1 |1042.28 |+ 452.0| 1.640| 2547 | 11.8| 20.5
411 |1038.49|+2034.0| 2.656| 3.400| 12.8| 21.7 411 |1038.11|+ 521.5| 1.714| 2546 | 154| 20.7
31954 Georgiebotev 3 4.9 244786 177/ 3.518 15060 1999 AD 3 49 83778 172/ 5.918
2 1 |112665|+ 6 3.8| 1.607| 2.455| 145| 185 2 1 |112750| — 011.0| 1.391| 2.227| 17.0| 17.7
211 |1121.94 |4+ 711.1| 1524 | 2.444| 10.6| 18.2 211 |112258 |+ 0265| 1.330| 2.240| 12.7| 17.4
221 |1114.80 |+ 833.9| 1.464| 2.433 6.1| 17.9 221 111511 |+ 1247| 1.290| 2252 | 7.7| 17.2
3 2 |11 595|410 45| 1.432| 2.421 1.8| 17.6 3 2 |11 6.02|+ 237.8| 1.275| 2.264| 25| 16.9
312 |1056.563 | +1133.1| 1.428| 2.400 47| 17.8 312 |1056.62 |+ 356.5| 1.288| 2.276 35| 17.0
322 |1047.76 | +12 50.3 | 1.450 | 2.397 96| 18.0 322 |104821 |+ 511.2| 1.327| 2.288| 8.6 | 17.3
4 1 |1040.78 | +1349.1| 1.498| 2.384| 14.0| 18.3 4 1 |1041.89 |+ 613.6| 1.390| 2.300| 13.3| 17.6
411 |1036.36| +1426.0| 1.565| 2.371| 17.8| 185 411 |103831 |+ 658.7| 1.473| 2311| 17.1| 17.9
375319 2008 RKs2 3 4.9 323730 273/ 6.817 192145 2006 FG21 3 4.9171%4 077/ 4.2 18
2 1 |1125.07|— 052.1| 1.650| 2.478| 15.2| 205 2 1 |112628|+ 623.6| 2.251| 3.084| 11.5| 20.6
211 |1120.71|— 052.8| 1.564| 2.467| 11.6| 202 211 |1120.94 |+ 654.8| 2.174| 3.086| 8.3| 20.4
221 |1114.04|— 036.7| 1.499 | 2.456 75| 20.0 221 |1113.88| -+ 734.3| 2.122| 3.088| 4.8| 202
3 2 |11 577|— 0 5.9 1.460| 2.446 33| 19.7 3 2 |11 572|-+ 817.8| 2.099| 3.089 1.1] 19.9
312 |1056.96 | + 034.3| 1.449| 2.436 35| 19.7 312 |1057.30 |+ 9 0.0| 2.106 | 3.090 31| 20.1
322 |1048.76 |+ 117.6 | 1.463| 2.426 7.8| 19.9 322 |1049.43 |+ 936.2| 2.143| 3.001 6.8| 20.3
4 1 104225+ 157.2| 1.503| 2.417| 12.2| 20.1 4 1 |1042.89|+10 2.8| 2.206| 3.092| 10.2| 20.5
411 |1038.17 |+ 22761 1.564| 2.400| 16.0| 20.3 411 |1038.21|+1017.4| 2.292| 3.092| 13.0| 20.7
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3 4.9 3 4.9
2020 ‘ @2000 ‘ 62000 ‘ A ‘ T B ‘ |4 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
411389 2010 VHgr 3 49108791 071/ 4918 283465 2001hQD111 3 49 228711 7°0/13.9 18
h m o ’ m ’ o m
2 1 [112893|+ 4 57| 1.980]| 2.807 13.0 2 1 |1127.10 6.8| 3.228| 3.880| 12.0| 21.4
211 [112290 |+ 437.7| 1.919| 2.828 9.5 211 |1121.37|—2337.1| 3.114| 3.866| 10.6 | 21.3
221 |1114.99|+ 520.4| 1.884| 2.848 55 221 |1114.14| —2359.8| 3.022| 3.850| 9.1 | 21.1
3 2 |11 597 |+ 6 9.1| 1.877| 2.867 1.2 3 2 |11 5.83|—24 28| 2954 | 3.835| 7.7| 21.0
312 |1056.79 |+ 657.6 | 1.900| 2.886 3.0 312 |1057.09| —2346.0| 2.913| 3.818| 7.1| 21.0
322 |1048.41 |+ 740.7| 1.952| 2.904| 7.1 322 |1048.60 | —2311.5| 2.900| 3.801 74| 20.9
4 1 |1041.61 |-+ 813.9| 2.031| 2.922| 10.6 4 1 |1041.01| —22229| 2915| 3.783| 86| 21.0
411 |1036.93 |+ 834.7| 2.132| 2.939| 13.6 411 |1034.88 55| 2.955| 3.764| 10.2| 21.1
458840 2011 UWiys 49 88°15 3°%0/ 2. 425212 2009 VWig 4.9 164°91 3°3/ 1.5 17
2 1 [1131.49]+11 85| 1.522| 2.375| 14.9 2 1 |1125.63] 4 2.038| 2.890| 11.7| 215
211 |1125.18| +1157.2| 1.473| 2.395| 10.7 211 |1120.66 | 1.970 | 2.891 85| 21.3
221 |1116.46 | +1251.9| 1.448| 2.416 6.2 221 |1113.80 1.927| 2.893| 5.1| 21.1
3 2 |11 6.32|+1344.6| 1.450| 2.436 3.0 3 2 |11 5.74 |4 1.913 | 2.895 3.3| 20.9
312 |1056.06 | +1427.1| 1.480| 2.456 5.5 312 |1057.40 | 4 1.928 | 2.896| 5.4| 21.1
322 |1046.94 | +1454.0| 1.536| 2.476 9.8 322 |1049.70 | 4 1.971| 2.897| 8.8| 21.3
4 1 |1039.94|-+15 27| 1.617| 2.495| 13.6 4 1 |1043.47 |4 2.039| 2.898| 12.0| 21.5
411 |1035.63|+1453.3| 1.718| 2.514| 16.8 411 |1039.28 | A 2.127| 2.899| 14.8| 21.7
373499 2000 YT 4.9 103°35 14°2/14. 85740 1998 SO106 4917822 0°7/ 5.7 18
2 1 |1136.18| —22 7.1| 1.231] 1.962]| 245 2 1 |112860|+ 032.0]| 1.855| 2.675| 14.1| 205
211 |1129.71| —24 0.9 1.171| 1.977| 21.6 211 |112299 |+ 117.6| 1.775| 2.678| 10.5| 20.3
221 |1119.69 | —2517.2| 1.127| 1.991| 18.4 221 |111525|+ 219.8| 1.719| 2.679| 6.3| 20.0
3 2 |11 7.17|—25475| 1.101| 2.005| 15.7 3 2 |11 6.10 |+ 333.8| 1.692| 2.680 19| 19.7
312 |1053.91 | —2529.3| 1.097 | 2.019| 14.3 312 |1056.55 |+ 452.2| 1.693| 2.680 31| 198
322 [1041.83| —24285| 1.114| 2.032| 14.8 322 |1047.68|+6 7.2| 1.724| 2.680| 7.5| 20.1
4 1 |103259|—2258.2| 1.152| 2.045| 16.8 4 1 |104042 |+ 7120| 1.781| 2678 | 11.6| 20.3
411 |1027.13| —2115.0| 1.209| 2.057| 19.5 411 |1035.44|+ 8 21| 1.861| 2676 | 150| 20.5
49368 1998 WN 19 49 96°97 5°9/10. 210188 2006 VEi37 4.9 220°33 073/ 4.6 17
2 1 [112964]| —1243.4| 1.985| 2.738| 15.7 2 1 |112352|+ 517.0] 2.826]| 3.651 96| 22.0
211 |[1123.49| —13 32| 1.920| 2.763| 12.8 211 |1118.70 |+ 548.1| 2.735| 3.643| 7.0| 21.8
221 |1115.38|—13 0.3| 1.878| 2.788 9.7 221 |111252 |+ 627.0| 2.671| 3.635| 41| 21.6
3 2 |11 6.08|—1235.0| 1.861| 2.812 7.0 3 2 |11 544|+ 7101| 2.637| 3.627| 0.9]| 21.3
312 |1056.57 | —1150.5| 1.871| 2.836 5.9 312 |1058.09 |+ 753.4| 2.633| 3.618 25| 215
322 |1047.86| —1052.7| 1.910| 2.859 7.5 322 |1051.12 |+ 833.0| 2.660| 3.609| 5.6| 21.7
4 1 |1040.78| — 9489 | 1.976| 2.882| 10.1 4 1 |1045.13|+ 9 54| 2.714| 3599 | 85| 21.8
411 |1035.88| — 846.3| 2.065| 2.904| 12.9 411 |104059 |+ 9283 | 2.793| 3590 | 11.0| 22.0
14230 Mariahines 4.9 350°81 2°9/ 6. 253404 2003 PF7 4.9 199°75 075/ 4.5 18
2 1 |1127.13|— 1 1.4 1.175]| 2.019| 19.0 2 1 |1127.45|+ 359.0| 1.927| 2.758| 13.2] 21.0
211 |112290|— 1 9.7| 1.104| 2.016| 145 211 |112213 |+ 4506| 1.845| 2.755| 9.7| 20.8
221 |1115.62| — 055.9| 1.053| 2.013 9.4 221 |1114.75| -+ 555.6| 1.787| 2.751 56| 20.5
3 2 |11 6.21| — 0225 1.025| 2.011 4.1 3 2 |11 599+ 7 87| 1.757| 2.747 1.2 202
312 |1056.17 |+ 023.7| 1.021| 2.009 43 312 |1056.81 | + 822.3| 1.757| 2.742 34| 203
322 |1047.10 |+ 113.5| 1.042| 2.008 9.6 322 |1048.23 |+ 929.4| 1.785| 2.736| 7.8| 20.6
4 1 |1040.41 |-+ 157.9| 1.084| 2.008| 14.9 4 1 |1041.19|+10240| 1.840| 2.729| 11.7| 20.8
411 |1036.96 |+ 229.6| 1.146| 2.008| 19.4 411 1103632 +11 2.6| 1.917| 2.722| 150 21.0
175433 2006 QS5 4.9 104°79 1°5/ 3. 362731 2011 UWog, 4.9271°10 3°7/ 8.118
2 1 112524+ 926.6| 2556 3.392| 10.1 2 1 |112524|— 6 0.1| 1.545| 2.357| 16.8] 20.6
211 [1119.92|+10 1.7| 2.493| 3.408 7.3 211 |1121.03| — 5422 | 1.457| 2.347| 13.2| 203
221 |1113.16|+1041.6 | 2.458| 3.424| 4.1 221 |111435|— 4589| 1.3900| 2.337| 9.1| 20.1
3 2 |11 5.55|+1122.0| 2.452| 3.440 15 3 2 |11 593 | — 3525| 1.348| 2.327| 49| 1938
312 |1057.81 | +1158.4| 2.476 | 3.456 3.3 312 |1056.80 | — 229.0| 1.332| 2317 | 42| 19.7
322 |1050.64 | +1227.1| 2530 | 3.471 6.4 322 |1048.48| — 057.9| 1.343| 2.307| 8.2| 19.9
4 1 |1044.65|+12455| 2.611| 3.486 9.2 4 1 |1041.87 |+ 030.6| 1.378| 2296 | 12.7| 20.2
411 |1040.30 | +12525| 2.716| 3.500| 11.6 411 |1037.85|+ 147.6| 1.436| 2.286| 16.8| 20.4
473123 2015 JS» 4.9 261°09 2°7/ 1. 181861 1998 XS33 4.9 199°67 077/ 4.3 18
2 1 |1122.90|+1238.9| 2.633]| 3.479 9.6 2 1 |1127.85|+ 548.7| 2.120| 2951 | 12.1] 19.6
211 |1118.42 | 413 40.4| 2542 | 3.461 6.9 211 |112224 |+ 623.7| 2.037| 2.948| 8.9| 19.4
221 |1112.43 | 114 46.7| 2.478| 3.444| 4.2 221 |111474|+7 85| 1.979| 2.944| 51| 19.2
3 2 |11 5.41| +15525| 2.444| 3.426 2.7 3 2 |11 597 |-+ 7584| 1.950| 2.940 12| 189
312 |1058.05| +16 52.2 | 2.440 | 3.408 45 312 |1056.85 |+ 847.5| 1.951| 2.935 3.3| 19.0
322 |1051.07 | +17 41.1 | 2.465| 3.390 7.4 322 |1048.30 |+ 930.6| 1.980| 2.929| 7.2| 19.2
4 1 |1045.13|+1816.0| 2.517| 3.371| 10.2 4 1 |1041.16 | +10 3.1 | 2.037| 2.923| 109| 19.5
411 |1040.77 | +18353| 2591 | 3.352| 12.7 411 |1036.04|+10226| 2.116| 2916 | 140| 19.6
136814 1997 HB3 4.9 290765 074/ 5. 437539 2013 YF119 49 62°57 6°4/25.818
2 1 112594 |+ 237.7| 1595 2.434] 15.0 2 1 |1123.48] 4 2.147| 3.006| 109| 20.4
211 |112151 |4 3 4.8| 1.504| 2.417| 11.2 211 |1119.10 2.095 | 3.011 8.4| 203
221 |1114.63|+ 3483 | 1.436| 2.400 6.8 221 |1112.90 | A 2.070 | 3.015| 6.6| 20.2
3 2 |11 598 |+ 443.9| 1.393| 2.383 1.8 3 2 |11 5534 2.073| 3.020| 6.7| 20.2
312 |1056.68 |+ 544.2| 1.378| 2.365 3.5 312 |1057.91 | 2.103| 3.025| 85| 20.3
322 |1047.97 |+ 641.5| 1.390| 2.348 8.6 322 |1050.93 | 2.160 | 3.029| 10.9| 20.5
4 1 |1040.99 |+ 7284 | 1.426| 2.331| 13.3 4 1 |1045.38| 2.239| 3.034| 13.3| 20.6
411 |1036.58 |+ 8 0.0| 1.483| 2.314| 17.4 411 |1041.81 | 2.337| 3.039| 154| 208
384926 2012 Tlgr 4.9 175778 077/ 4. 274066 2007 TBag7 4.9 285740 073/ 4.7 17
2 1 |112459|+ 617.8| 2503| 3.334| 105 2 1 112491+ 417.9] 2.018]| 2.852| 125]| 217
211 |111958 |+ 650.4| 2.424| 3.335 7.6 211 |112037 |+ 4556| 1.915| 2.827| 93| 215
221 |1113.05|+ 730.7| 2.371| 3.336 4.4 221 |1113.81 |-+ 546.2| 1.835| 2.800| 55| 21.2
3 2 |11 555+ 814.7| 2.347| 3.337 1.0 3 2 |11 580 |+ 6454 | 1.784| 2.774 12| 208
312 |1057.81 |+ 857.6| 2.354| 3.338 2.8 312 |1057.20 | + 7 47.0| 1.762| 2.747 3.3| 20.9
322 |1050.55 |+ 935.2| 2.390| 3.338 6.2 322 |1048.99 |+ 8443 | 1.768| 2.720| 7.6| 21.2
4 1 |1044.45|-+10 4.0| 2.453| 3.338 9.3 4 1 |1042.12|+ 9316 1.800| 2.693| 11.7| 21.3
411 |1040.00 | +1021.8| 2.540| 3.337| 12.0 411 |1037.30| +10 47| 1.854| 2666 | 152| 21.5
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EPHEMERIDES

3 4.9 3 5.0
2020 ‘ @2000 ‘ 62000 ‘ A ‘ r B ‘ | 2020 ‘ @2000 ‘ 62000 ‘ A ‘ T ‘ B ‘ |4
495841 2001 XD1s 3 49135728 5°7/27.018 456838 2OO7hUU4 3 49 96781 077/ 5618
h m o ’ o m m o ’ m
2 1 |[1127.36| 421 7.1| 2.242| 3.093| 10.8| 215 2 1 |1129.68|+ 155.1| 1.647| 2.476| 15. 1 21.9
211 |1121.76 | +22 46.3| 2.193| 3.107| 8.2| 21.3 211 |1123.78| -+ 222.8| 1.588| 2.496| 11.2| 21.7
221 |1114.37| 424227 2.172| 3.121 6.1| 21.2 221 |111566 |+ 3 53| 1553 | 2515| 6.7| 215
3 2 |11 587 |+2548.1| 2.179| 3.134| 59| 21.2 3 2 |11 6.19|+ 357.6| 1.545| 2534 | 19| 21.2
312 |1057.17 | +26 55.5| 2216 | 3.146| 7.6| 21.4 312 | 105654 | + 4525 1565| 2552 | 3.2| 21.3
322 |1049.17 | +27 40.9| 2.280| 3.157| 10.1| 215 322 |1047.82 |+ 543.2| 1.613| 2571| 7.8| 21.6
4 1 |1042.63|+28 3.3| 2.368| 3.168| 12.5| 21.7 4 1 |1040.99 |+ 623.8| 1.687| 2588 | 11.9| 21.9
411 |1038.09|+28 4.1| 2.475| 3.179| 146| 21.9 411 |1036.62| + 650.9| 1.782| 2.605| 15.2| 222
422193 2014 RS4; 3 4.9 146%6 0°1/ 5.118 394372 2007 DZs6 3 4.9150%00 0°7/ 4.4 18
2 1 |112852|+ 311.2| 2.029| 2.853| 12.9| 21.9 2 1 |1129.87 |+ 4125]| 1.703| 2.537| 145]| 22.0
211 |1122.69 |+ 346.4| 1.957| 2.863| 9.5| 21.7 211 |1123.99|+ 5 7.8| 1.635| 2547 | 10.6| 21.8
221 |1114.95|+ 433.4| 1911| 2.873| 5.6| 21.4 221 |1115.85 |+ 617.1| 1.592| 2557 | 6.1| 215
3 2 |11 6.02|-+ 527.7| 1.893| 2.882 13| 212 3 2 |11 625|-+ 733.7| 1575| 2.565 1.4] 212
312 |1056.83 |+ 623.3| 1.905| 2.891 29| 213 312 |1056.34 | + 849.3| 1.589| 2573 | 3.8| 21.4
322 |104833 |+ 714.1| 1946 | 2899 | 7.0| 21.6 322 |1047.27 |+ 9559| 1.630| 2580 | 8.4 | 21.7
4 1 |1041.34 |+ 755.4| 2.014| 2.906 | 10.7| 21.8 4 1 |1040.01| +1047.8| 1.697| 2586 | 125| 22.0
411 |1036.44 |+ 8242 | 2.105| 2.912| 13.8| 22.0 411 |1035.21|4+1121.9| 1.786| 2591 | 159 | 22.2
178626 2000 GTes 3 4.9 236%9 2°8/ 2.518 203462 2001 YM 124 3 4.9 142%3 3° 2/ 7518
2 1 |1127.79| +1123.3| 1.837| 2.687| 12.9| 205 2 1 |113036|— 345.1| 1.707| 2.513| 15.7] 20.0
211 |1122.47|+41210.1| 1.760 | 2.681 93| 20.3 211 |112439| — 3465| 1.633| 2521 | 12.2| 19.8
221 |1114.98|+13 3.4| 1.708| 2.675| 5.5| 20.0 221 |1116.11| — 329.1| 1581 | 2529 | 8.1 | 19.6
3 2 |11 6.05|+1356.4| 1.684| 2.670 28| 19.9 3 2 |11 633| — 254.8| 1556 | 2537 | 42| 19.4
312 |1056.72 | +14419| 1.688| 2.663| 5.1| 20.0 312 |1056.17| — 2 8.9 | 1.559| 2544 | 38| 19.3
322 |1048.07 | +1514.3| 1.720| 2.657| 9.1| 20.2 322 |1046.81|— 117.9| 1590 | 2550| 7.6| 19.6
4 1 |1041.07|+1529.9| 1.776| 2.651| 12.8| 20.4 4 1 |1039.26| — 028.8| 1.647| 2556 | 11.6| 19.8
411 |1036.39| +1527.9| 1.854| 2.644| 16.0| 20.6 411 |103420| 4+ 012.4| 1.726| 2561 | 15.1| 20.1
307245 2002 JK12s 3 4.9 339%06 2°2/ 3.518 80229 1999 VA7 3 4.9179°%06 0°3/ 4.7 18
2 1 |1129.69 |+ 9446 1.411| 2.268| 15.6| 19.9 2 1 |1131.35|+ 4284 1.752| 2.582| 14.3| 20.6
211 |112435| 410 8.7| 1.341| 2.265| 11.4| 19.6 211 |112511 |-+ 5 1.8| 1.675| 2.585| 10.5| 20.3
221 |1116.27 | +1041.4| 1.293| 2.262| 6.6| 19.3 221 |111655 |+ 547.9| 1.622| 2.586| 6.1| 20.1
3 2 |11 637411157 | 1.271| 2.260 24| 19.1 3 2 |11 6.44| -+ 641.4| 1597 | 2.587 14| 19.8
312 |1056.00 | +11439| 1.275| 2.257| 5.1| 19.2 312 |1055.92 |+ 7353| 1.601| 2587 | 3.6| 19.9
322 | 104657 | +1159.8| 1.306 | 2.255| 10.1| 19.5 322 |1046.16 | + 8229 1.634| 2.586| 82| 20.2
4 1 |1039.30|-+1159.7| 1.359| 2.254| 146| 19.8 4 1 |1038.20| 4 858.8| 1.692| 2584 | 12.4| 20.4
411 |1034.93|+11425| 1.432| 2.252| 185| 20.0 411 |1032.74| 4+ 9199| 1.773| 2581 | 159| 20.7
71033 1999 XU+7o 3 4.9 120726 0%°4/ 5.4 18 227820 2007 BL1o1 3 4.9207726 1°0/ 4.0 17
2 1 |1124.97|+ 217.0| 2.112| 2.938| 12.4| 19.4 2 1 |1126.69|+ 648.7| 2.100| 2.936| 12.0| 21.3
211 |1120.07 |+ 249.1| 2.039| 2945| 9.1| 19.2 211 |1121.42 |-+ 7259| 2.019| 2.933| 8.8| 21.1
221 |1113.43|+4 333.3| 1.990| 2.951 54| 19.0 221 |111428 |+ 8121 1.963| 2.929| 50| 20.8
3 2 |11 567 |+ 425.7| 1.968| 2.958 15| 187 3 2 |11 590|+ 9 25| 1.935| 2.925 13| 205
312 |1057.66 |+ 520.4| 1.977| 2.964| 27| 188 312 |1057.18 |+ 951.2| 1.937| 2.920| 35| 207
322 |105025 |+ 611.9| 2.014| 2.970| 6.6| 19.1 322 |1049.02 | +1032.7| 1.968| 2.915| 7.4| 20.9
4 1 |1044.20 |+ 655.2| 2.078| 2.976| 10.1| 19.3 4 1 |1042.27| 411 29| 2.025| 2.910| 11.0| 21.1
411 |1040.06 |+ 727.0| 2.165| 2.982| 13.1| 19.5 411 |1037.51|4+1119.4| 2.105| 2.904 | 14.0| 21.3
129806 1999 KL 11 3 4.9 26032 1°7/ 3.516 363012 1988 PH4 3 5.0185°82 078/ 6.2 17
2 1 |1127.29|+ 7 3.7| 1.668| 2515| 14.1| 20.7 2 1 |112561|— 019.0| 2951 | 3.751| 9.9]| 225
211 |1122.42 |+ 757.9| 1579 | 2.499| 10.3| 20.4 211 |1120.15|+ 021.9| 2.860| 3.751| 7.4| 223
221 |1115.14|4+ 9 54| 1515| 2.483| 6.0| =20.1 221 |111335|+ 1139 2.795| 3.750| 4.6 | 22.1
3 2 |11 6.13|-+1019.3| 1.477 | 2.466 19| 1938 3 2 |11 566|-+ 2139| 2.761| 3.748 1.6| 21.9
312 |1056.50 | +1131.0| 1.467 | 2.449| 46| 20.0 312 |1057.73 |+ 317.7| 2.758| 3.745| 21| 21.9
322 |1047.46 | +1232.2| 1.485| 2.432| 9.4| 20.2 322 |1050.18 | + 420.8| 2.787| 3.741| 5.1 | 221
4 1 |1040.14 | +1316.7| 1.527| 2.414| 13.8| 20.4 4 1 |1043.61 |+ 518.8| 2.846| 3.737| 8.0| 223
411 |1035.35| +1341.4| 1590 | 2.396| 17.5| 20.6 411 |103847|+ 6 84| 2930| 3.731| 10.4| 225
418281 2008 EC113 3 4.9 328718 4°7/ 9.716 23668 Eunbekim 3 5.0351723 0°6/ 4.6 18 R
2 1 |1121.99| —1033.3| 1.637| 2.429| 16.9| 21.7 2 1 |112597 |+ 5426| 1.299| 2.158| 16.6| 18.3
211 |1118.48| — 957.8| 1551 | 2.425| 13.6| 215 211 |1121.80|+ 6 2.1| 1.229| 2.153| 12.2| 18.0
221 |1112.77| — 852.8| 1.486| 2.421 9.8| 21.2 221 |1114.88| -+ 635.8| 1.180| 2.149| 7.1| 17.7
3 2 |11 556 | — 720.1| 1.446| 2.417| 6.1| 21.0 3 2 |11 6.08| -+ 717.7| 1.155| 2.146 1.6 | 17.4
312 |1057.88| — 526.6 | 1.432| 2.413| 48| 2009 312 |1056.77 |+ 759.6| 1.156| 2.143| 43| 17.6
322 |1050.84 | — 322.7| 1.446| 2.410| 7.7| 21.1 322 | 104837 |+ 833.7| 1.182| 2.141| 97| 17.9
4 1 |1045.44| — 120.2| 1.485| 2.407| 11.7| 21.3 4 1 |1042.12| 4 853.9| 1.231| 2.141| 146| 18.1
411 |1042.40|+ 030.6| 1.548| 2.404| 155| 21.5 411 |1038.81 |4 857.1| 1.2909| 2.141| 18.8| 18.4
350606 2001 SK11 3 49 81°00 2°0/ 6.418 225611 2000 YY77 3 5.0128°70 374/ 8.7 18
2 1 |1133.80|+ 0 3.5| 1.430]| 2.255| 17.2| 21.2 2 1 |112650| — 6525]| 2.286| 3.066| 13.0| 205
211 |1127.00| + 0 1.7| 1.380| 2.282| 12.9| 20.9 211 |1121.07| — 6485 | 2209 | 3.079| 10.2| 20.3
221 |111757 |+ 017.4| 1.351| 2.309| 8.0| =20.7 221 |1113.97|— 627.7| 2.157| 3.002| 7.1| 20.1
3 2 |11 6.63|+ 046.5| 1.348| 2.335 31| 205 3 2 |11 582| —551.7| 2131 | 3.104| 43| 20.0
312 |1055.58 |+ 1229 1.373| 2.360 3.6| 20.6 312 |1057.42| — 5 44| 2135| 3.115| 3.7| 20.0
322 |1045.77 |+ 159.4| 1.425| 2.386| 83| 20.9 322 |1049.61| — 410.8| 2.169| 3.126| 6.1 | 20.1
4 1 |1038.23 |-+ 229.9| 1.503| 2.410| 12.6| 21.2 4 1 [1043.11| — 316.7| 2.230| 3.137| 9.1| 203
411 |1033.54 |+ 250.0| 1.601| 2.435| 16.2| 21.5 411 |1038.44| — 227.1| 2.315| 3.147| 11.9| 205
12932 Conedera 3 4.9 174714 173/ 3.7 18 87046 2000 KT1» 3 5.0131°09 376/ 8.0 18
2 1 |1128.01|+ 7 3.6| 2.072| 2907 | 12.2| 19.4 2 1 |112855|— 533.0| 1.600| 2.415| 16.6| 19.8
211 |1122.36|+4 755.3| 1.997| 2.911 89| 19.2 211 |1123.19| — 523.9| 1.537| 2.423| 12.9| 19.6
221 |1114.80 |+ 856.4| 1.947| 2913| 5.1| 19.0 221 |1115.47| — 452.4| 1.486| 2.431| 8.7| 19.4
3 2 |11 6.00|-410 1.1| 1.926| 2.915 15| 187 3 2 |11 620 — 4 09| 1.461| 2.439| 48| 19.2
312 |1056.90 | +11 2.9 1.935| 2917 3.8| 18.9 312 |1056.55| — 255.4| 1.463| 2.447| 42| 19.1
322 | 104843 |-+11556| 1.973| 2917| 7.6| 19.1 322 |1047.71| — 144.0| 1.492| 2.454| 7.8]| 19.4
4 1 |1041.42|+1235.0| 2.038| 2.917| 11.2| 19.4 4 1 |1040.74| — 0352 | 1.547| 2.461| 11.9| 19.6
411 |1036.47 | +12589| 2.125| 2.916| 14.2| 19.6 411 |1036.31| + 023.8| 1.624| 2.467| 156| 19.9
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