Ććěďěŋĺě

Ŕőáńě ććőďă ć áâàőľ ć ŕőáńěďŋěľ çěâćěàâĺ XX-čő ćěłă Ąőńìèőčő ăğĺňãâăńìŋőčő âěńěáłőŕă (ĄŠĂ) á ďĺăňěâàőň ğěàłăńă 6 ňěâàőć, ă ğăâěň ĺ ąőńěě łàãŕŋëå ĺŋáâàãňěŋâőć 8- ĺ 10-ňěâàőćőčő łńăááă, ŋăğěňŋăï ăáâàőŋőňĺï ćáâãŕĺńă ć ŋőćãî ŋăąńîďăâěńìŋãî íàã. Ĺŋáâàãňěŋâë, ãáâăŋăćńĺćăěňëě ć äőłãáě ąőńìèőčő âěńěáłőŕă, ćáěčďă ŕàĺğŋăćăńĺáì łńîçěćëň äăłâőàőň, ŕőğćőńïîéĺň ăáâàőŋőňăň ďőáâĺčăâì ŋăąńîďăěňëå ŕàěďěńőć ŕàĺ ĺğãçěŋĺĺ őąêěłâőć ŋěąă. Ŋăàïďã á áőąĺàăîéěľ áĺńőľ, őŕàěďěńïěňőľ ŕńőéăďìî ğěàłăńă, ćăęŋěľèěľ åăàăłâěàĺáâĺłőľ âěńěáłőŕőć–čĺčăŋâőć ŋőćőčő ŕőłőńěŋĺï ïćńïěâáï ďőáâĺčăěňőě ãčńőćőě àăğàěèěŋĺě. Őáŋőćŋőě őčàăŋĺçěŋĺě ăáâàőŋőňĺçěáłĺå ĺŋáâàãňěŋâőć ŕő àăğàěèěŋĺî áćïğăŋő á äăğőćëňĺ ĺáłăęěŋĺïňĺ äàőŋâă őŕâĺçěáłőľ ćőńŋë, ćőğŋĺłăîéĺňĺ ć âãàąãńěŋâŋőľ ăâňőáäěàě. İâő — âăł ŋăğëćăěňăï ŕàőąńěňă ”ćĺďěŋĺï” çěàěğ ăâňőáäěàã. Ĺáŕàăćńěŋĺě ĺáłăęěŋĺľ ňőęěâ ąëâì ćëŕőńŋěŋő ďćãňï áŕőáőąăňĺ: á ŕàĺňěŋěŋĺěň ăďăŕâĺćŋőľ őŕâĺłĺ ĺńĺ ŋă őáŋőćě ŕőáâďěâěłâőàŋőľ őąàăąőâłĺ ĺğőąàăęěŋĺľ.

Ăďăŕâĺćŋăï őŕâĺłă ãáâàăŋïěâ ĺáłăęěŋĺï ćőńŋë á ŕőňőéìî ãáâăŋăćńĺćăěňëå ć áćěâőćőň ŕãçłě őŕâĺçěáłĺå łőňŕőŋěŋâőć, ćŋőáïéĺå łőŋâàőńĺàãěňëě ďĺáâőàáĺĺ ďńï łőňŕěŋáăæĺĺ ăâňőáäěàŋőčő ćńĺïŋĺï. Őďŋăłő ć ŋăáâőïéěě ćàěňï íâőâ áŕőáőą łőààěłæĺĺ äàőŋâă ŕàĺňěŋĺň ŋă ąőńìèĺå âěńěáłőŕăå âőńìłő ć ĺŋäàăłàăáŋőň ďĺăŕăğőŋě. Ďńï ćĺďĺňőľ çăáâĺ áŕěłâàă, čďě çĺáńő áâěŕěŋěľ áćőąőďë ŕàĺ ĺáŕàăćńěŋĺĺ ďĺáâőàáĺľ ćőńŋë áâăŋőćĺâáï ŋěàěăńĺğãěňő ąőńìèĺň, ăďăŕâĺćŋëě őŕâĺçěáłĺě áĺáâěňë ŋě áőğďăŋë.

Ďĺäàăłæĺőŋŋőě àăğàěèěŋĺě ňőęěâ ąëâì àěăńĺğőćăŋő ć ąőńìèőň âěńěáłőŕě á ĺáŕőńìğőćăŋĺěň áŕěłń-ĺŋâěàäěàőňěâàĺçěáłĺå ňěâőďőć ćőááâăŋőćńěŋĺï ĺğőąàăęěŋĺï. Śŕěłńáâàãłâãàă ĺğőąàăęěŋĺï ŋăąńîďăěâáï ć âěńěáłőŕě ŕàĺ łőàőâłĺå íłáŕőğĺæĺïå ćáńěďáâćĺě ĺŋâěàäěàěŋæĺĺ áćěâă őâ őâďěńìŋëå ãçăáâłőć ćőńŋőćőčő äàőŋâă. Ć őáŋőćě ĺďěĺ ćőááâăŋőćńěŋĺï ĺğőąàăęěŋĺï, ćŕěàćëě ŕàěďńőęěŋŋőľ ĺ àěăńĺğőćăŋŋőľ Ă.Ńăąěľàĺ (1970), ńěęĺâ ŋăłőŕńěŋĺě áěàĺĺ łőàőâłőíłáŕőğĺæĺőŋŋëå ĺğőąàăęěŋĺľ őąêěłâă ĺ ćëçĺáńěŋĺě ãáàěďŋěŋŋőčő ŕő ćáěľ áěàĺĺ áŕěłâàă ňőéŋőáâĺ. Ĺğ ćőááâăŋőćńěŋŋőčő áŕěłâàă ňőéŋőáâĺ ňőęŋő ĺğćńěçì ĺŋäőàňăæĺî ő ďĺăňěâàăå ğćěğď ĺ àăááâőïŋĺïå ňěęďã łőňŕőŋěŋâăňĺ łàăâŋëå áĺáâěň ğćěğď á ŕàőáâàăŋáâćěŋŋëň àăğàěèěŋĺěň, áőőâćěâáâćãîéĺň ďĺäàăłæĺĺ ŋă ăŕěàâãàě âěńěáłőŕă. Ďńï 6-ňěâàőćőľ ăŕěàâãàë D íâőâ ŕàěďěń ć őąńăáâĺ λ = 500 ŋň àăćěŋ 1.22λ/D = 0.02 ” (20 ňĺńńĺáěłãŋď ďãčĺ, ňáď).

Śŕěłń-ĺŋâěàäěàőňěâàĺï ïćńïěâáï ŋăĺąőńěě èĺàőłő ŕàĺňěŋïěňëň ňěâőďőň ćőááâăŋőćńěŋĺï ĺğőąàăęěŋĺľ á ćëáőłĺň ãčńőćëň àăğàěèěŋĺěň. Řăğńĺçŋëě âĺŕë áŕěłńĺŋâěàäěàőňěâàőć ĺáŕőńìğãîâáï ć ŋăąńîďěŋĺïå ğćěğď, őłőńőğćěğďŋëå őąőńőçěł, łőňŕăłâŋëå čăğő-ŕëńěćëå őąńăłőć ĺ ďàãčĺå őąêěłâőć ć ćĺďĺňőň ĺ ĺŋäàăłàăáŋőň ďĺăŕăğőŋě áŕěłâàă ŕàăłâĺçěáłĺ ŋă ćáěå ąőńìèĺå âěńěáłőŕăå ňĺàă, ćłńîçăï ĺ 10-ňěâàőćëě âěńěáłőŕë Łěłă ć ŚŸĂ.

6-ňěâàőćëľ âěńěáłőŕ Śŕěæĺăńìŋőľ ăáâàőäĺğĺçěáłőľ őąáěàćăâőàĺĺ (ŚĂŐ) ŘĂŊ őáâăěâáï őďŋĺň ĺğ ŋăĺąőńěě çăáâő ĺáŕőńìğãěňëå ďńï áŕěłń-ĺŋâěàäěàőňěâàĺĺ ĺŋáâàãňěŋâőć, çâő őąêïáŋïěâáï ćëáőłőľ áâăąĺńìŋőáâìî őŕâĺçěáłĺå ŕěàěďăâőçŋëå åăàăłâěàĺáâĺł ěčő čńăćŋőčő ğěàłăńă. Őďŋăłő ć 90-ě čőďë âőçŋőáâì, őąěáŕěçĺćăěňăï ć ŋăąńîďěŋĺïå ŋă ĄŠĂ áŕěłń-łăňěàőľ ŋă őáŋőćě áłăŋĺàãîéěľ âěńěćĺğĺőŋŋőľ áĺáâěňë (Ąăńěčă ĺ Řïďçěŋłő 1984), ŕěàěáâăńă ãďőćńěâćőàïâì ăáâàőŋőňőć. Ěě čěőňěâàĺçěáłăï ŋěáâăąĺńìŋőáâì, ŋĺğłĺľ ďĺŋăňĺçěáłĺľ ďĺăŕăğőŋ ĺ ŋěćëáőłăï çãćáâćĺâěńìŋőáâì ŋě ŕőğćőńïńĺ àěèăâì ŋőćëě ĺááńěďőćăâěńìáłĺě ğăďăçĺ, âăłĺě łăł, ŋăŕàĺňěà, ĺğãçěŋĺě áńăąëå ğćěğď ŕőğďŋĺå áŕěłâàăńìŋëå łńăááőć. Śőğďăŋĺě áŕěłń-ĺŋâěàäěàőňěâàă ĄŠĂ ŋă ŕàĺŋæĺŕĺăńìŋő ŋőćőľ őáŋőćě, őąěáŕěçĺćăîéěčő âőçŋőáâì ďĺääěàěŋæĺăńìŋëå ĺğňěàěŋĺľ ŕőńőęěŋĺľ łőňŕőŋěŋâőć łàăâŋëå áĺáâěň á őèĺąłőľ őłőńő 1 ňáď ĺ őŕàěďěńěŋĺï àăğŋőáâĺ ąńěáłă ňěęďã łőňŕőŋěŋâăňĺ á âőçŋőáâìî ŕőàïďłă 0.1 ğćěğďŋőľ ćěńĺçĺŋë, ïćńïěâáï ăłâãăńìŋőľ ŋăãçŋő-âěåŋĺçěáłőľ ĺ ňěâőďĺçěáłőľ ğăďăçěľ.

Űěńì ďĺááěàâăæĺőŋŋőľ àăąőâë

Űěńìî ďăŋŋőľ àăąőâë ïćńïěâáï àăğàăąőâłă ĺ ćŋěďàěŋĺě ć àěčãńïàŋëě ŋăąńîďěŋĺï ŋă ĄŠĂ áŕěłń-ĺŋâěàäěàőňěâàă (ŚĹ), àăğňěéăěňőčő ć čńăćŋőň äőłãáě âěńěáłőŕă, áŋăąęěŋŋőčő ąëáâàőďěľáâćãîéěľ ŔĞŚ-łăňěàőľ, áĺáâěňőľ ďĺáâăŋæĺőŋŋőčő ãŕàăćńěŋĺï ĺ łőňŕńěłâőň ŕàőčàăňň ďńï àěčĺáâàăæĺĺ ĺğőąàăęěŋĺľ.

Ć ŋăąńîďěŋĺïå ŋă âěńěáłőŕě ĺŋáâàãňěŋâ ďőńęěŋ őąńăďăâì áńěďãîéĺňĺ ŕăàăňěâàăňĺ:

• ŕàőŋĺæăîéěľ áŕőáőąŋőáâìî ďő 14^m ŕàĺ łăçěáâćě ăâňőáäěàŋëå ĺğőąàăęěŋĺľ őłőńő 1”; • ćőğňőęŋőáâìî ĺğãçěŋĺï áńăąëå őąêěłâőć ć ďĺăŕăğőŋě ďńĺŋ ćőńŋ őâ 450 ďő 850 ŋň á őâŋőáĺâěńìŋőľ őèĺąłőľ ŕőàïďłă 1% ďńï ŕăà ć ďĺăŕăğőŋě àăááâőïŋĺľ 50–300 ňáď;

• ďĺŋăňĺçěáłĺľ ďĺăŕăğőŋ áĺáâěňë àěčĺáâàăæĺĺ ďőńęěŋ őąěáŕěçĺćăâì ďĺääěàěŋæĺăńìŋëě ĺğňěàěŋĺï àăğŋőáâĺ ąńěáłă Δm ňěęďã łőňŕőŋěŋâăňĺ łàăâŋëå áĺáâěň ğćěğď á őèĺąłőľ ŋě åãęě 0.1^m – 0.2^m , ă ďńï ïàłĺå őąêěłâőć — ďő 0.05^m .

Ć åőďě ćëŕőńŋěŋĺï àăąőâë àěèăńĺáì áńěďãîéĺě ğăďăçĺ:

• ăŋăńĺğ åăàăłâěàĺáâĺł áćěâőŕàĺěňŋĺłőć ĺ őąőáŋőćăŋĺě ŕàĺňěŋěŋĺï ć ŚĹ ŔĞŚ-łăňěà á ąëáâàëň áçĺâëćăŋĺěň;

• àăğàăąőâłă őáŋőćŋëå ąńőłőć ŚĹ, áĺáâěňë ďĺáâăŋæĺőŋŋőčő ãŕàăćńěŋĺï ĺ ĺğčőâőćńěŋĺě ŕàĺąőàă ć æěńőň á ŕőáńěďãîéĺň âěáâĺàőćăŋĺěň ĺ ĺááńěďőćăŋĺěň âőçŋőáâŋëå åăàăłâěàĺáâĺł;

• łőňŕőŋőćłă áĺáâěňë àěčĺáâàăæĺĺ ĺğőąàăęěŋĺľ ĺ ćëàăąőâłă ňěâőďĺłĺ ŋăąńîďěŋĺľ ŋă âěńěáłőŕăå á ĺáŕőńìğőćăŋĺěň ŕàĺłńăďŋëå ŕàőčàăňň;

• ăŕàőąăæĺï áĺáâěňë ć ŋăąńîďěŋĺïå ğćěğď ŋă àăğŋëå âěńěáłőŕăå, ĺŋâěàäěàőňěâàĺçěáłĺě ĺğňěàěŋĺï ďćőľŋëå ĺ łàăâŋëå áĺáâěň á àăğńĺçŋëňĺ åăàăłâěàĺáâĺłăňĺ łőňŕőŋěŋâőć ĺ áàăćŋěŋĺě àěğãńìâăâőć á ďăŋŋëňĺ ďàãčĺå ăćâőàőć.

Ŋăãçŋăï ŋőćĺğŋă

Ŕàěďńőęěŋ ĺ àěăńĺğőćăŋ ŋă ďćãå âěńěáłőŕăå ŋőćëľ ăŕŕăàăâŋëľ łőňŕńěłá, ŕőğćőńïîéĺľ ŕőńãçăâì ăáâàőŋőňĺçěáłĺě ĺğőąàăęěŋĺï łőňŕăłâŋëå ĺáâőçŋĺłőć á ďĺäàăłæĺőŋŋëň àăğàěèěŋĺěň.

Őąőáŋőćăŋ ĺ àăğàăąőâăŋ ŕàĺěňŋĺł ďńï àěčĺáâàăæĺĺ ňčŋőćěŋŋëå ĺğőąàăęěŋĺľ, ĺáŕőńìğãîéĺľ ďőłőňňãâăæĺőŋŋőě ãáĺńěŋĺě ć ňŋőčőłăňěàŋőň íńěłâàőŋŋő-őŕâĺçěáłőň ŕàěőąàăğőćăâěńě, ćëáőłőíääěłâĺćŋãî őŕâĺłã ŕěàěŋőáă ĺ ąëáâàőďěľáâćãîéãî ŔĞŚ-łăňěàã. Ŕőłăğăŋő, çâő ďăŋŋëľ ŕàĺěňŋĺł ïćńïěâáï őŕâĺňăńìŋëň ć ğăďăçăå, áćïğăŋŋëå á ćőáâăŋőćńěŋĺěň ĺáłăęěŋŋëå ăâňőáäěàŋőľ âãàąãńěŋâŋőáâìî ĺğőąàăęěŋĺľ.

Řăğàăąőâăŋë ăńčőàĺâňë ĺ áőğďăŋ ŕăłěâ ŕàőčàăňň ďńï őŕàěďěńěŋĺï àăğŋőáâĺ ąńěáłă ňěęďã łőňŕőŋěŋâăňĺ ďćőľŋëå ĺ łàăâŋëå áĺáâěň ŕő łőŋâàăáâã ŕőńőá ć áàěďŋěň áŕěłâàě ňőéŋőáâĺ áŕěłń-ĺğőąàăęěŋĺľ. Ňăááőćëě ĺğňěàěŋĺï ďĺääěàěŋæĺăńìŋëå ğćěğďŋëå ćěńĺçĺŋ Δm ŕő áŕěłń-ĺŋâěàäěàőňěâàĺçěáłĺň ďăŋŋëň ćëŕőńŋěŋë ćŕěàćëě.

Ś ŕàĺňěŋěŋĺěň áĺáâěňë ŋă ĄŠĂ ĺ 1.52-ň âěńěáłőŕě ć őąáěàćăâőàĺĺ Łăńăà Ăńìâő ŕőńãçěŋő 780 ŋőćëå ĺğňěàěŋĺľ őâŋőáĺâěńìŋëå ŕőńőęěŋĺľ 150 ďćőľŋëå ĺ łàăâŋëå ğćěğď á âőçŋőáâïňĺ, ć 2-3 àăğă ŕàěćëèăîéĺňĺ ďőáâĺčŋãâëě àăŋěě.

Ćŕěàćëě ŕàőďěňőŋáâàĺàőćăŋă ćőğňőęŋőáâì àěăńĺğăæĺĺ ć áŕěłń- ĺŋâěàäěàőňěâàĺçěáłĺå ŋăąńîďěŋĺïå àăğàěèěŋĺï 16 ňáď, ŋă 30% ŕàěćëèăîéěčő ďĺäàăłæĺőŋŋëľ ŕàěďěń 6-ň ăŕěàâãàë.

Ŕàăłâĺçěáłăï æěŋŋőáâì

• Śőğďăŋŋëľ ŚĹ ňőęěâ áńãęĺâì ąăğőćőľ ňőďěńìî ŕàĺ ŕàőěłâĺàőćăŋĺĺ ĺ ĺğčőâőćńěŋĺĺ ŕàĺąőàőć ďăŋŋőčő âĺŕă ďńï ĺŋâěàäěàőňěâàĺçěáłĺå ĺááńěďőćăŋĺľ ŋă ďàãčĺå âěńěáłőŕăå. Őą íâőň áćĺďěâěńìáâćãěâ őŕëâ ŕő ãáâăŋőćłě ĺŋâěàäěàőňěâàă ć äőłãáě Łăááěčàěŋă ŋă 1.52-ň âěńěáłőŕě ć őąáěàćăâőàĺĺ Łăńăà Ăńìâő.

• Řăğàăąőâăŋŋëě ŕőďåőďë ĺ àěăńĺğăæĺï áŕőáőąă ďĺáâăŋæĺőŋŋőčő ãŕàăćńěŋĺï ŚĹ ňőčãâ ąëâì ŕőńěğŋë ŕàĺ ăćâőňăâĺğăæĺĺ íłáŕěàĺňěŋâă á ďàãčĺňĺ âĺŕăňĺ ăáâàőŋőňĺçěáłĺå ŕàĺąőàőć.

• Ŕőńãçěŋŋëě ŋă ĄŠĂ ďăŋŋëě áŕěłń-ĺŋâěàäěàőňěâàĺçěáłĺå ĺğňěàěŋĺľ ĺáŕőńìğãîâáï ďńï őŕàěďěńěŋĺï äãŋďăňěŋâăńìŋëå åăàăłâěàĺáâĺł łőňŕőŋěŋâőć ďćőľŋëå áĺáâěň.

Ŕãąńĺłăæĺĺ ĺ ńĺçŋëľ ćłńăď ăćâőàă

Őáŋőćŋëě àěğãńìâăâë ďĺááěàâăæĺĺ őŕãąńĺłőćăŋë ć 7 àăąőâăå:

• Ć àăąőâě 1 ăćâőàã ŕàĺŋăďńěęĺâ àăğàăąőâłă ŕàĺąőàă ďńï ãáâăŋőćłĺ ć äőłãáě Łăááěčàěŋă 1-ň âěńěáłőŕă, łőâőàëľ ŕőáńãęĺń ŕàőâőâĺŕőň ďńï áőğďăŋĺï ŋőćőľ áĺáâěňë. Ăćâőà âăłęě ŕàĺŋĺňăń ãçăáâĺě ćő ćáěå ŋăąńîďěŋĺïå á íâĺň ŕàĺąőàőň.

• Ć àăąőâě 3 ăćâőà ãçăáâćőćăń ć àăğàăąőâłě ăŕŕăàăâãàë ĺ ŕàőćěďěŋĺĺ íłáŕěàĺňěŋâă ŕő ŕőńãçěŋĺî ĺğőąàăęěŋĺľ á ĺáŕőńìğőćăŋĺěň áĺáâěňë áěčňěŋâăæĺĺ ğàăçłă âěńěáłőŕă.

• Ć àăąőâăå 2, 4, 5 ăćâőà ŕàĺŋĺňăń ãçăáâĺě ć ŋăąńîďěŋĺïå ĺ ŕàěďćăàĺâěńìŋőľ őąàăąőâłě ďăŋŋëå, ŕàĺçěň ŋăąńîďěŋĺï ŋă ĺáŕăŋáłőň 1.52-ň âěńěáłőŕě őąáěàćăâőàĺĺ Łăńăà Ăńìâő ć őáŋőćŋőň ćëŕőńŋïńĺáì ăćâőàőň.

• Ć àăąőâě 6 ăćâőàã ŕàĺŋăďńěęĺâ őŕĺáăŋĺě ăŕŕăàăâãàŋőľ ĺ ňěâőďĺçěáłőľ çăáâĺ, ă âăłęě ãçăáâĺě ć ŋăąńîďěŋĺïå ŋă ĄŠĂ ĺ ŕàěďćăàĺâěńìŋőľ àěďãłæĺĺ ďăŋŋëå.

• Ć àăąőâě 7 ăćâőàőň ćëŕőńŋěŋă őáŋőćŋăï çăáâì àăąőâë ŕő ćëąőàã łőŋæěŕæĺĺ ŕàĺąőàă, őąőáŋőćăŋĺî ěčő ŕàĺŋæĺŕĺăńìŋëå àěèěŋĺľ, ĺğčőâőćńěŋĺî ĺ ăŕàőąăæĺĺ ŋă âěńěáłőŕě.

• Śőğďăŋĺě ŕàĺěňŋĺłă ďńï àěčĺáâàăæĺĺ áŕěłń-ĺŋâěàäěàőčàăňň, àăğàăąőâłă ăńčőàĺâňőć ŋăąńîďěŋĺľ ĺ ŕàěďćăàĺâěńìŋőľ àěďãłæĺĺ ňăâěàĺăńă âăłęě ŕàĺŋăďńěęĺâ ăćâőàã.

Řěğãńìâăâë, ćëŋőáĺňëě ŋă ğăéĺâã

• Řăğàăąőâłă łőŋæěŕæĺĺ, ŕàőěłâĺàőćăŋĺě ĺ ĺğčőâőćńěŋĺě áŕěłń-ĺŋâěàäěàőňěâàă őŕâĺçěáłőčő ďĺăŕăğőŋă ďńï čńăćŋőčő äőłãáă ĄŠĂ ĺ 1.52-ň âěńěáłőŕă őąáěàćăâőàĺĺ Łăńăà Ăńìâő.

• Řěğãńìâăâë ĺááńěďőćăŋĺľ âěåŋĺçěáłĺå ŕăàăňěâàőć ĺ âőçŋőáâŋëå åăàăłâěàĺáâĺł áŕěłń-ĺŋâěàäěàőňěâàă ĄŠĂ. Ĺğňěàěŋĺě ğćěğď ďő 14 ğćěğďŋőľ ćěńĺçĺŋë á őèĺąłőľ ŕő ãčńã σ_θ = 0.2^∘ , ŕő àăááâőïŋĺî σ_ρ = 1 ňáď ĺ ŕő àăğŋőáâĺ ąńěáłă Δm = 0.1 .

• Řěğãńìâăâë 780 ĺğňěàěŋĺľ 150 ďćőľŋëå ĺ łàăâŋëå áĺáâěň ŋă âěńěáłőŕăå ŚĂŐ ŘĂŊ ĺ őąáěàćăâőàĺĺ Łăńăà Ăńìâő, ĺğ łőâőàëå 3 áĺáâěňë őąŋăàãęěŋë ćŕěàćëě.

Ăŕàőąăæĺï àăąőâë

Őáŋőćŋëě àěğãńìâăâë àăąőâë ďőłńăďëćăńĺáì ŋă áěňĺŋăàăå Śŕěæĺăńìŋőľ ăáâàőäĺğĺçěáłőľ őąáěàćăâőàĺĺ ŘĂŊ, Ąőŋŋáłőčő ĺŋáâĺâãâă àăďĺőăáâàőŋőňĺĺ, Čěàňăŋĺï, Ăáâàőŋőňĺçěáłőľ őąáěàćăâőàĺĺ č. Śăŋâìïčő ďě Łőňŕőáâěńńă, Ĺáŕăŋĺï, ă âăłęě ŋă: Ŕěàćőľ Ćáěàőááĺľáłőľ ăáâàőŋőňĺçěáłőľ łőŋäěàěŋæĺĺ č. Śăŋłâ-Ŕěâěàąãàč, ăćčãáâ, 2001 č., Łőńńőłćĺãňě ŇĂŚ N191 ”Őłàãęěŋĺě ĺ íćőńîæĺï ďćőľŋëå ĺ łàăâŋëå ğćěğď” ć č. Ňěàĺďă, Ňěłáĺłă, 2003.

Őąêěň ĺ áâàãłâãàă ďĺááěàâăæĺĺ

Ďĺááěàâăæĺï áőáâőĺâ ĺğ ććěďěŋĺï, çěâëàěå čńăć, ğăłńîçěŋĺï ĺ áŕĺáłă æĺâĺàãěňőľ ńĺâěàăâãàë. Őąéĺľ őąêěň ďĺááěàâăæĺĺ áőáâăćńïěâ 158 áâàăŋĺæ âěłáâă, ćłńîçăï 65 àĺáãŋłőć ĺ áåěň, 14 âăąńĺæ ĺ áŕĺáőł ńĺâěàăâãàë ĺğ 82 ŋăĺňěŋőćăŋĺľ.

Ćő ććěďěŋĺĺ őąáãęďăěâáï ăłâãăńìŋőáâì àăąőâë, őŕàěďěńěŋë ěě æěńĺ ĺ őáŋőćŋëě ğăďăçĺ, ŋăãçŋăï ŋőćĺğŋă ĺ ŕàăłâĺçěáłăï æěŋŋőáâì, äőàňãńĺàãîâáï ŕőńőęěŋĺï, ćëŋőáĺňëě ăćâőàőň ŋă ğăéĺâã. Ğďěáì ęě łàăâłő ŕàěďáâăćńěŋő áőďěàęăŋĺě ďĺááěàâăæĺĺ.

Ć ŕěàćőľ čńăćě łàăâłő őŕĺáăŋ ŕàőæěáá äőàňĺàőćăŋĺï áŕěłń-ĺğőąàăęěŋĺľ ć âěńěáłőŕě ąőńìèőčő ďĺăňěâàă. Şčńőćőě àăğàěèěŋĺě ĺďěăńìŋőčő (ąěğ ăąěààăæĺľ) âěńěáłőŕă őčàăŋĺçĺćăěâáï ďĺäàăłæĺěľ ŋă ěčő ăŕěàâãàě ĺ àăćŋő 1.22 λ/D (łńăááĺçěáłĺľ łàĺâěàĺľ Říńěï). Ďńï ĄŠĂ íâă ćěńĺçĺŋă àăćŋă 20 ňáď ŕàĺ λ =0.5 ňłň. Šěňŕěàăâãàŋëě äńãłâãăæĺĺ ć ğěňŋőľ ăâňőáäěàě ćëğëćăîâ äăğőćëě ĺ ăňŕńĺâãďŋëě ĺáłăęěŋĺï ćőńŋőćőčő äàőŋâă ĺ áŋĺęăîâ àăğàěèěŋĺě âěńěáłőŕă ďő 1–2”. Śŕěłń-áâàãłâãàă ĺğőąàăęěŋĺľ, àěčĺáâàĺàãěňăï á łőàőâłĺňĺ íłáŕőğĺæĺïňĺ ( τ ∼ 10 ňá), ćëğćăŋă ĺŋâěàäěàěŋæĺěľ łćăğĺňőŋőåàőňăâĺçěáłĺå ŕãçłőć, äőàňĺàãěňëå ŋă őâďěńìŋëå ãçăáâłăå ăŕěàâãàë. Ă.Ńăąěľàĺ ć 1970 č. ŕőłăğăń (1970), çâő ďńï őąêěłâőć á æěŋâàăńìŋőľ áĺňňěâàĺěľ àăáŕàěďěńěŋĺě ĺŋâěŋáĺćŋőáâĺ ňőęěâ ąëâì ćőááâăŋőćńěŋő ŕő áěàĺĺ áŕěłń-ĺğőąàăęěŋĺľ ćëçĺáńěŋĺěň áàěďŋěčő áŕěłâàă ňőéŋőáâĺ ĺńĺ ăćâőłőààěńïæĺőŋŋőľ äãŋłæĺĺ. Ć ćőáâăŋőćńěŋŋőň ĺğőąàăęěŋĺĺ áőåàăŋïîâáï ćáě ŕàőáâàăŋáâćěŋŋëě çăáâőâë ćŕńőâì ďő ďĺäàăłæĺőŋŋőľ. Ďńï ĺğãçěŋĺï ğćěğď ĺ ğćěğďőőąàăğŋëå ĺáâőçŋĺłőć ňěâőďăňĺ áŕěłń-ĺŋâěàäěàőňěâàĺĺ ąëńő áőğďăŋő ŋěáłőńìłő ŕőłőńěŋĺľ ŚĹ: őâ áăňëå ŕěàćëå ŕàĺąőàőć á àěčĺáâàăæĺěľ ŋă äőâőčàăäĺçěáłĺě ŕńěŋłĺ, ďő ŋőćëå áĺáâěň, ĺáŕőńìğãîéĺå ŔĞŚ-ŕàĺěňŋĺłĺ ĺ æĺäàőćãî őąàăąőâłã áĺčŋăńă.

Ŋăňĺ ŕàőăŋăńĺğĺàőćăŋë åăàăłâěàĺáâĺłĺ ĺŋáâàãňěŋâőć, łőâőàëě ŕàĺňěŋïîâáï ć áŕěłń-ĺŋâěàäěàőňěâàĺĺ ć ŋăáâőïéěě ćàěňï. Řăááňőâàěŋë ŕàĺąőàë, ĺňěîéĺě ďàãčĺě őŕâĺçěáłĺě áåěňë, ŕàőèěďèĺě áâăďĺî ĺáŕëâăŋĺľ, ŋő ŋě ŕőńãçĺćèĺě àăáŕàőáâàăŋěŋĺï. Ŕàĺćěďěŋ őąğőà áćěâőŕàĺěňŋĺłőć ďńï ŚĹ ĺ áĺáâěň àěčĺáâàăæĺĺ ĺğőąàăęěŋĺľ ć æěńőň.

Ŋă őáŋőćě ăŋăńĺğă áďěńăŋ ćëćőď, çâő á âőçłĺ ğàěŋĺï íääěłâĺćŋőáâĺ ĺáŕőńìğőćăŋĺï ĺ âőçŋőáâŋëå åăàăłâěàĺáâĺł ŋăĺńãçèĺň àěèěŋĺěň ďńï ĺááńěďőćăŋĺï łàăâŋëå ğćěğďŋëå áĺáâěň ïćńïěâáï ŚĹ á ąëáâàőľ ŔĞŚ-łăňěàőľ ć łăçěáâćě ŕàĺěňŋĺłă ĺ ãáĺńĺâěńěň ïàłőáâĺ ŋă ňŋőčőłăáłăďŋőň íńěłâàőŋŋő-őŕâĺçěáłőň ŕàěőąàăğőćăâěńě 1-čő ŕőłőńěŋĺï. Ć ďăŋŋőľ łőŋäĺčãàăæĺĺ ďőáâĺčăîâáï ňăłáĺňăńìŋëě ğŋăçěŋĺï őâŋőèěŋĺï áĺčŋăń/èãň, ďĺŋăňĺçěáłőčő ďĺăŕăğőŋă ĺ ŕàőŋĺæăîéěľ áŕőáőąŋőáâĺ.

Ćâőàăï čńăćă ŕőáćïéěŋă àăğàăąőâłě ĺ áőğďăŋĺî ŚĹ ďńï âěńěáłőŕă ĄŠĂ. ŚĹ áőáâőĺâ ĺğ âàěå őáŋőćŋëå çăáâěľ: őŕâĺłő-ňěåăŋĺçěáłőčő ąńőłă, áćěâőŕàĺěňŋĺłă, áĺáâěňë ŋăłőŕńěŋĺï ĺ őąàăąőâłĺ ďăŋŋëå. Ć áőáâăć őŕâĺłő-ňěåăŋĺçěáłőčő ąńőłă ćåőďïâ:

• ňĺłàőőąêěłâĺćë ďńï áőčńăáőćăŋĺï ňăáèâăąă ĺğőąàăęěŋĺï őąêěłâă á àăğňěàăňĺ íńěňěŋâőć áĺáâěňë àěčĺáâàăæĺĺ, ĺňěîéĺě ãćěńĺçěŋĺě őâ 2.5^× ďő 32^× ĺ ŕőńě ğàěŋĺï őâ 26.”5 ďő 2.”1 áőőâćěâáâćěŋŋő;

• ŋăąőà ĺŋâěàäěàěŋæĺőŋŋëå äĺńìâàőć á ňăłáĺňãňăňĺ ŕàőŕãáłăŋĺï ŋă ďńĺŋăå ćőńŋ őâ 500 ďő 850 ŋň ĺ ŕőńőáăňĺ ŕàőŕãáłăŋĺï őâ 20 ďő 75 ŋň ďńï ŕőńãçěŋĺï łćăğĺňőŋőåàőňăâĺçěáłĺå ŕãçłőć;

• ŕàĺğňă łőňŕěŋáăæĺĺ ăâňőáäěàŋőľ ďĺáŕěàáĺĺ, ćëŕőńŋěŋŋăï ĺğ àăğŋëå áőàâőć áâěłńă ĺ ĺáŕàăćńïîéăï åàőňăâĺğň ŕàĺ ŋăąńîďěŋĺïå ć ďĺăŕăğőŋě ğěŋĺâŋëå àăááâőïŋĺľ őâ 5 ďő 60^∘ .

Łőàőâłĺě íłáŕőğĺæĺĺ ć ĺŋâěàćăńě őâ 5 ďő 20 ňá äőàňĺàãîâáï á ŕőňőéìî ğăâćőàă, ãŕàăćńïěňőčő ĺňŕãńìáăňĺ ŔĞŚ-łăňěàë.

Řăğàăąőâăŋŋëľ ŋăňĺ áćěâőŕàĺěňŋĺł ďńï àěčĺáâàăæĺĺ áŕěłń-ĺŋâěàäěàőčàăňň ćłńîçăěâ:

• íńěłâàőŋŋő-őŕâĺçěáłĺľ 3-łăáłăďŋëľ ŕàěőąàăğőćăâěńì 1-čő ŕőłőńěŋĺï á íńěłâàőáâăâĺçěáłőľ äőłãáĺàőćłőľ, äőâőłăâőďőň á ďĺăňěâàőň 40 ňň ĺ łőíääĺæĺěŋâőň ãáĺńěŋĺï ŕő áćěâã 5^.10^4 ;

• áĺáâěňã ŕěàěŋőáă ĺğőąàăęěŋĺï á íłàăŋă İŐŔ ŋă ŔĞŚ-ňăâàĺæã, áőáâőïéãî ĺğ ŕăàë áőŕàïęěŋŋëå áćěâőáĺńìŋëå (1:1.6) ŕàőěłæĺőŋŋëå őąêěłâĺćőć á äőłãáŋëň àăááâőïŋĺěň 100 ňň ĺ ňăáèâăąőň ŕěàěŋőáă 1:1;

• ąëáâàőďěľáâćãîéãî ŔĞŚ-łăňěàã á ňăâàĺæěľ äőàňăâă 2/3”, àăğàěèěŋĺěň 1280 × 1024 ĺ àăğňěàőň íńěňěŋâă 6.7 × 6.7 ňłň, á âěàňőíńěłâàĺçěáłĺň őåńăęďěŋĺěň ďő −15^∘ C. Śłőàőáâì áçĺâëćăŋĺï łăňěàë ďő 8 łăďàőć ć áěłãŋďã, èãň áçĺâëćăŋĺï ŋă ãàőćŋě 7–8 e^− , âăłâőćăï çăáâőâă őŕàőáă 12.5 ŇČæ. Ćëåőďŋőľ áĺčŋăń ĺğ łăňěàë ŕàěďáâăćńěŋ 12-àăğàïďŋëň łőďőň.

Ć áĺáâěňã ŋăłőŕńěŋĺï ĺ őąàăąőâłĺ ďăŋŋëå ćåőďĺâ łőňŕìîâěà ĺ çěâëàě ęěáâłĺå ďĺáłă ěňłőáâìî ŕő 70 Čą łăęďëľ.

Őŕěàăæĺĺ ŕő ŕěàěňěéěŋĺî őŕâĺçěáłĺå íńěňěŋâőć, ãŕàăćńěŋĺî łăňěàőľ ĺ ĺğňěŋěŋĺî àěęĺňőć ăŕŕăàăâãàë ŕàőĺğćőďïâáï ďĺáâăŋæĺőŋŋő ĺğ ăŕŕăàăâŋőľ. Ćëáőłăï âőçŋőáâì ãáâăŋőćłĺ íńěňěŋâőć (1–5 ňłň) ďőáâĺčăěâáï ŕàĺňěŋěŋĺěň ňěåăŋĺğňőć ńĺŋěľŋőčő ĺ łàãčőćőčő ŕěàěňěéěŋĺľ á ŕàĺćőďőň őâ ďćĺčăâěńěľ ŕőáâőïŋŋőčő âőłă á őąàăâŋőľ áćïğìî ŕő ŕőńőęěŋĺî. Ňěåăŋĺğňë ãŕàăćńïîâáï őâ áŕěæĺăńĺğĺàőćăŋŋőčő łőŋâàőńńěàă ŋă ąăğě ňĺłàőŕàőæěááőàă, ĺňěîéěčő 9 àěęĺňőć àăąőâë ĺ őŕàěďěńïîéěčő őďŋőćàěňěŋŋãî àăąőâã èěáâĺ ãáâàőľáâć. Śćïğì á łăňěàőľ ĺ őŕâĺçěáłĺň ąńőłőň őáãéěáâćńïěâáï ŕő ćőńőłőŋŋőőŕâĺçěáłőľ ńĺŋĺĺ ďńĺŋőľ 200 ň ĺ áłőàőáâìî ŕěàěďăçĺ ĺŋäőàňăæĺĺ 130 Ňą/á çěàěğ őŕâĺçěáłĺě 8-łăŋăńìŋëě ŕàĺěňő-ŕěàěďăâçĺłĺ.

Ć ďăŋŋőľ čńăćě âăłęě ďăěâáï őŕĺáăŋĺě ŕàőæěďãàë ŋăąńîďěŋĺľ ĺ ĺŋâěàäěľáă ŋăąńîďăâěńï. Ŕàěďńőęěŋ ňěâőď łăńĺąàőćłĺ ňăáèâăąă ĺğőąàăęěŋĺï á ŕőňőéìî ďĺăäàăčňë Čăàâňăŋă, ĺáŕőńìğãîéĺľ ĺŋâěàäěàěŋæĺî áćěâă őâ ïàłĺå ğćěğď.

Ć âàěâìěľ čńăćě àăááňőâàěŋë ăńčőàĺâňë ĺ ňěâőďë, ŕàĺňěŋïěňëě ďńï őŕàěďěńěŋĺï ŕőğĺæĺőŋŋëå ŕăàăňěâàőć ρ ĺ θ ĺ àăğŋőáâĺ ąńěáłă łőňŕőŋěŋâőć ďćőľŋőľ áĺáâěňë Δm ŋă őáŋőćě ăŋăńĺğă áŕěłâàă ňőéŋőáâĺ áěàĺĺ ňčŋőćěŋŋëå ĺğőąàăęěŋĺľ. Űĺäàőćőňã ćőááâăŋőćńěŋĺî ĺğőąàăęěŋĺľ ŕàěďèěáâćãěâ ŕàőæěďãàă ŕàěďćăàĺâěńìŋőľ àěďãłæĺĺ áŕěłńĺŋâěàäěàőčàăňň, ćłńîçăîéăï łőààěłæĺî âěňŋőćőčő áĺčŋăńă ŕàĺěňŋĺłă, ĺáŕàăćńěŋĺě ŋěőďŋőàőďŋőáâĺ çãćáâćĺâěńìŋőáâĺ ŕő ŕőńî, çĺáâłã őâďěńìŋëå ĺğőąàăęěŋĺľ őâ ňŋőčőíńěłâàőŋŋëå áæĺŋâĺńńïæĺľ ĺ áěńěłæĺî ĺğőąàăęěŋĺľ ć ğăćĺáĺňőáâĺ őâ ĺå ŕőńőęěŋĺï ć łăďàě. Ŕăàăňěâàë ďćőľŋëå ğćěğďŋëå áĺáâěň őŕàěďěńïîâáï á ĺáŕőńìğőćăŋĺěň łńăááĺçěáłőľ ŕàőæěďãàë Ńăąěľàĺ (1970), ãáőćěàèěŋáâćőćăŋŋőľ ŋăňĺ ďńï ŕőńãçěŋĺï őæěŋőł àăğŋőáâĺ ąńěáłă łőňŕőŋěŋâőć. Ŕàěďńőęěŋ âăłęě őàĺčĺŋăńìŋëľ ňěâőď ĺáłńîçěŋĺï ŋěőŕàěďěńěŋŋőáâĺ ć 180^∘ ŕàĺ őŕàěďěńěŋĺïå ŕőğĺæĺőŋŋëå ãčńőć θ . Ć łăçěáâćě ĺńńîáâàăæĺĺ ćőğňőęŋőáâěľ ňěâőďă ŕàĺćěďěŋő ćőááâăŋőćńěŋĺě ĺğőąàăęěŋĺï âàőľŋőľ ğćěğďë Kui 99.

Ć çěâćěàâőľ čńăćě ŕàĺćěďěŋë àěğãńìâăâë ĺğňěàěŋĺľ ďćőľŋëå ĺ łàăâŋëå ğćěğď, ŕőńãçěŋŋëě ŋă ĄŠĂ ĺ 1.52-ň âěńěáłőŕě Łăńăà Ăńìâő á ŕàĺňěŋěŋĺěň ŚĹ.

Ŕàőčàăňňă ŋăąńîďěŋĺľ ŋă ĄŠĂ áćïğăŋă á ĺğãçěŋĺěň łàăâŋëå áĺáâěň, őâłàëâëå ăáâàőňěâàĺçěáłĺň áŕãâŋĺłőň Čĺŕŕăàå (ESA 1997). Ąőńìèĺŋáâćő őąêěłâőć ŕàőčàăňňë — ğćěğďë ŋĺğłőľ áćěâĺňőáâĺ ć őłàěáâŋőáâïå Śőńŋæă. Śőğďăŋŋëľ ŋăňĺ ŚĹ ć ŋăáâőïéěě ćàěňï ïćńïěâáï ěďĺŋáâćěŋŋëň ĺŋáâàãňěŋâőň, łőâőàőňã ďőáâãŕŋë ĺŋâěàäěàőňěâàĺçěáłĺě ĺğňěàěŋĺï őąêěłâőć áńăąěě 8 − 9^m ć ćĺďĺňőň ďĺăŕăğőŋě. Ć łőőàďĺŋăæĺĺ á ňĺááĺěľ Čĺŕŕăàå ĺ ŕő ďàãčĺň ąńĺğłĺň ŕő ŋăŕàăćńěŋŋőáâĺ ŕàőčàăňňăň ŋăňĺ ćëŕőńŋěŋő 780 ĺğňěàěŋĺľ łàăâŋëå áĺáâěň á ďĺäàăłæĺőŋŋëň ãčńőćëň àăğàěèěŋĺěň. Ĺğňěàěŋŋëě àăáâőïŋĺï ρ ğăłńîçěŋë ć ďĺăŕăğőŋě őâ 16 ňáď ďő 1500 ňáď. Śàěďŋïï őèĺąłă ĺğňěàěŋĺľ áőáâăćńïěâ 2 ňáď.

Ďĺŋăňĺçěáłĺě åăàăłâěàĺáâĺłĺ ŕàĺěňŋĺłă ŕőğćőńïîâ őąŋăàãęĺćăâì ŕăàë á àăğŋőáâìî ąńěáłă ďő Δm = 3.7^m . Ćëáőłăï âőçŋőáâì ĺ ďőáâőćěàŋőáâì ćëŕőńŋěŋŋëå ŋă ĄŠĂ ĺğňěàěŋĺľ ŕőďâćěàęďăěâáï ćëçĺáńěŋŋëňĺ ŋă őáŋőćě ŋăèĺå áŕěłń-ĺŋâěàäěàőňěâàĺçěáłĺå ďăŋŋëå ŕăàăňěâàăňĺ őàąĺâ ŕăà á ąëáâàëň őâŋőáĺâěńìŋëň ďćĺęěŋĺěň: HIP 689, HIP 4809, HIP 4849 ĺ ďà.

Ş àïďă áĺáâěň ćŕěàćëě őâłàëâë âàěâìĺ łőňŕőŋěŋâë. Ć âàőľŋőľ áĺáâěňě HIP 25354 őąŋăàãęěŋ áńăąëľ łőňŕőŋěŋâ őłőńő 14^m , çâő ïćńïěâáï àěłőàďŋëň àěğãńìâăâőň ć őŕâĺçěáłőľ áŕěłń-ĺŋâěàäěàőňěâàĺĺ. Ąőńěě ïàłĺě ŕăàë ĺğãçăńĺáì á ŕőňőéìî ăŋăńőčĺçŋőčő ŕàĺąőàă ć äőłãáě Łăááěčàěŋă 1.52-ň âěńěáłőŕă. Ďăŋŋëě íâĺå ĺğňěàěŋĺľ ĺáŕőńìğãîâáï ć ŋăáâőïéěě ćàěňï ďńï őŕàěďěńěŋĺï ŕăàăňěâàőć őàąĺâ ĺ ćëçĺáńěŋĺï ňăáá łőňŕőŋěŋâőć ďćőľŋëå áĺáâěň. Ĺğňěàěŋĺï, ćëŕőńŋěŋŋëě ŋă ĄŠĂ ĺ 1.52-ň âěńěáłőŕě ŕàĺ ŕőňőéĺ ŚĹ, ćłńîçěŋë ć ňěęďãŋăàőďŋëě łăâăńőčĺ ĺ ąăğë ďăŋŋëå ĺ èĺàőłő ŕàĺňěŋïîâáï ăáâàőŋőňăňĺ àăğńĺçŋëå őąáěàćăâőàĺľ.

Ć ğăłńîçěŋĺĺ ŕőďćěďěŋ łàăâłĺľ ĺâőč àăąőâë ŕő áőğďăŋĺî ŚĹ ĺ ŕàĺćěďěŋë őáŋőćŋëě àěğãńìâăâë ĺ ćëćőďë.

Ŕãąńĺłăæĺĺ

Őáŋőćŋëě àěğãńìâăâë ďĺááěàâăæĺĺ őŕãąńĺłőćăŋë ć áńěďãîéĺå àăąőâăå:

1. I.I. Balega, Y.Y. Balega, I.N. Belkin, V.A. Vasyuk, A.F. Maksimov: Television speckle interferometry of binary stars at the Zeiss-1000 telescope. - Astrofiz. Issl.(Izv. SAO) 35, 9-14, 1993

2. I.I. Balega, Y.Y. Balega, I.N. Belkin, A.F. Maksimov, V.G. Orlov, E.A. Pluznik, Z.U.

Shkhagosheva, V.A. Vasyuk: Binary star speckle measurements during 1989-1993 from the SAO 6-m and 1-m telescopes in Zelenchuk. - Astron. Astrophys. Suppl. Ser., 105, 503-506, 1994

3. Ě.Ă. Ŕńãęŋĺł, đ.đ. Ąăńěčă, Ć.Ă. Ćăáîł, Ă.Ť. Ňăłáĺňőć: Ŕőńãçěŋĺě ĺğőąàăęěŋĺľ á ĺáŕőńìğőćăŋĺěň áĺáâěňë áěčňěŋâăæĺĺ ğàăçłă âěńěáłőŕă. - Ąîńń. ŚĂŐ, 44, 1997

4. I.I. Balega, Y.Y. Balega, A.F. Maksimov, E.A. Pluznik, Z.U. Shkhagosheva, V.A.

Vasyuk: Binary star speckle measurements during 1992-1997 from the SAO 6-m and 1-m telescopes in Zelenchuk. - Astron. Astrophys. Suppl. Ser., 140, 287-292, 1999

5. J.A. Docobo, V.S. Tamazian, Y.Y. Balega, J. Blanco, A.F. Maksimov, V.A. Vasyuk:

Binary star speckle measurements at Calar Alto. - Astron. Astrophys., 366, 868-872, 2001

6. I.I. Balega, Y.Y. Balega, K.-H. Hofmann, A.F. Maksimov, E.A. Pluznik, D. Schertl, Z.U.

Shkhagosheva, G. Weigelt: Speckle interferometry of nearby multiple stars. - Astron. Astrophys., 385, 83-93, 2002

7. Ă.Ť. Ňăłáĺňőć, đ.đ. Ąăńěčă, Ş. Ąěłňăŋ, Č. Ćăľčěńìâ, Ě.Ă. Ŕńãęŋĺł: Śŕěłńĺŋâěàäěàőňěâà 6-ň âěńěáłőŕă ĄŠĂ. - Bulletin SAO, v.55, 2003 (Ŕàěŕàĺŋâ ŚĂŐ N182, 2003)