ŠĚŔŃŐĆŻĚ ŚŠŘŞŁŠŞŘŻ Ć ŚŐŃŊĚŮŊŻŢ ĆŚŔŻŸŁĂŢ

Ć.A. Łőćăńěć^1, Č.Ŕ. Ůěàŋőć^1, Ĺ. Ţăŋăőłă^2

1 Ĺŋáâĺâãâ ğěňŋőčő ňăčŋěâĺğňă, ĺőŋőáäěàë ĺ àăáŕàőáâàăŋěŋĺï àăďĺőćőńŋ ŘĂŊ, Šàőĺæł 2 Ŋăæĺőŋăńìŋăï ăáâàőŋőňĺçěáłăï őąáěàćăâőàĺï §ŕőŋĺĺ, Šőłĺő

Ŕàőćěďěŋ ăŋăńĺğ áŋĺňłőć ďćãå áőńŋěçŋëå ćáŕëèěł: 4 ĺ 28 ŋőïąàï 1997 č. Yohkoh/ SXT, HXT (ňïčłĺľ ĺ ęěáâłĺľ àěŋâčěŋőćáłĺě ďĺăŕăğőŋë). Ŋă äőŋě "âěŕńőľ" ŕńăğňë á âěňŕěàăâãàőľ 6MK őąŋăàãęěŋë ňŋőčőçĺáńěŋŋëě ćëáőłőâěňŕěàăâãàŋëě áâàãłâãàë (ĆŠŚ) c T ∼ (18-50)MK áő áńőęŋőľ ŕàőáâàăŋáâćěŋŋő-ćàěňěŋŋőľ ďĺŋăňĺłőľ. Ňĺŋĺňăńìŋëľ àăğňěà ĆŠŚ, łőâőàëľ ãďăńőáì ŋăąńîďăâì, őčàăŋĺçěŋ ãáńőćĺïňĺ àăğàěèěŋĺï: d ∼ 2000 łň. Łăàâĺŋă ŋăŕőňĺŋăěâ âãàąãńěŋâŋãî áàěďã áő ňŋőęěáâćőň ňĺłàőćáŕëèěł. Câàãłâãàë àőęďăîâáï, ćğăĺňőďěľáâćãîâ ňěęďã áőąőľ, őąêěďĺŋïîâáï ĺ ĺáçěğăîâ. Ŕő ďńĺâěńìŋőáâĺ ňőęŋő ćëďěńĺâì ďćă âĺŕă ĆŠŚ: łőàőâłőęĺćãéĺě, á ćàěňěŋěň ęĺğŋĺ ňěŋěě ňĺŋãâë ĺ łćăğĺáâăæĺőŋăàŋëě, áãéěáâćãîéĺě ďńĺâěńìŋőě ćàěňï, ŕőàïďłă ŋěáłőńìłĺå ňĺŋãâ ŋă ŕàőâïęěŋĺĺ ćáěľ čőàïçěľ äăğë ćáŕëèłĺ. Ć ňăčŋĺâŋőľ ŕěâńě, őłăľňńïîéěľ őąńăáâì ćáŕëèłĺ ĺ áőğďăîéěľ áćőěőąàăğŋãî őąőńőçłã, ãŕőàïďőçěŋŋëě ĆŠŚ ŕàěďáâăćńïîâ áőąőľ łćăğĺáâăæĺőŋăàŋőě ãáâőľçĺćőě őąàăğőćăŋĺě ć ćĺďě ćëâïŋãâőľ čĺàńïŋďë čőàïçĺå ïďěà. Čěőňěâàĺçěáłĺ ïďàă ĆTC ć SXR (∼ 20 ŇŁ) ĺ ć HXR (∼ 50 ŇŁ) àăáŕőńőęěŋë ąńĺğłő ďàãč ł ďàãčã, ŋő ŋě áőćŕăďăîâ.

Šěŕńőćăï íŋěàčĺï őâďěńìŋőľ ĆŠŚ áőáâăćńïěâ ≃ 2 · 10^{27} íàč. Őáŋőćŋăï íŋěàčĺï ćáŕëèłĺ ∼ 10^{31} íàč, ŕő-ćĺďĺňőňã, áőáàěďőâőçěŋă ć ŋěàăğàěèĺňëå ňěńłőňăáèâăąŋëå áâàãłâãàăå á àăğňěàăňĺ < 2000 łň. Ć őâńĺçĺĺ őâ àěŋâčěŋőćáłĺå áŋĺňłőć, ć ňěàě íňĺááĺĺ áâàãłâãàë ŋě ćĺďŋë. İâő áćĺďěâěńìáâćãěâ ő äàăłâăńìŋőáâĺ ćáŕëèěçŋőčő őąêěňă, ĺğńãçăîéěčő ć àăğŋëå âěňŕěàăâãàŋëå ďĺăŕăğőŋăå. Ďńï ăŋăńĺğă âěŕńőćőčő ąăńăŋáă őâďěńìŋőľ ĆŠŚ àăááňőâàĺň ãàăćŋěŋěŋĺě âěŕńőŕàőćőďŋőáâĺ: c_v ∂T ∂t = div(κ∇T ) + f(n, T ), (1) čďě c_v = 3nk-âěŕńőěňłőáâì, n-łőŋæěŋâàăæĺï, k- ŕőáâőïŋŋăï Ąőńìæňăŋă, κ - łőíääĺæĺěŋâ âěŕŕńőŕàőćőďŋőáâĺ, f(n,T)-őąőąéěŋŋëľ ĺáâőçŋĺł, ćłńîçăîéĺľ ŋăčàěć Q ĺ àăďĺăæĺőŋŋőě őåńăęďěŋĺě £ = n^2L(T ), L(T)-ĺğćěáâŋăï äãŋłæĺï. Ĺğ (1) áńěďãěâ: κ ∼ d^2£/T . Śőőâćěâáâćãîéěě çĺáńěŋŋőě ğŋăçěŋĺě ŕàĺ n = 4 · 10^{10 −3} ŋă âàĺ ŕőàïďłă ŋĺęě łőíääĺæĺěŋâă łńăááĺçěáłőľ ĺğőâàőŕŋőľ âěŕńőŕàőćőďŋőáâĺ, çâő áćĺďěâěńìáâćãěâ ő ćëáőłőľ âěàňőĺğőńïæĺĺ ĆŠŚ. Łàőňě âőčő, ĺğőâàőŕŋăï íńěłâàőŋŋăï âěŕńőŕàőćőďŋőáâì ŕàĺćěńă ąë ł áńĺèłőň ąëáâàőňã ( < 1á.) âěŕńőŕàőćőďŋőňã őåńăęďěŋĺî ĆŠŚ. Ćàěňï àăďĺăæĺőŋŋőčő őåńăęďěŋĺï ğŋăçĺâěńìŋő ąőńìèě: ∼ 10^4c. Ćáŕëèěçŋăï ŕńăğňă ŕàĺ T∼ 50MK áâăŋőćĺâáï ąńĺğłőľ ł ąěááâőńłŋőćĺâěńìŋőľ: ďńĺŋă áćőąőďŋőčő ŕàőąěčă ∼ d. Őŕàěďěńïîéãî àőńì ňőčãâ ĺčàăâì ăŋőňăńìŋëě ŕàőæěááë ŕěàěŋőáă. Ŋăĺąőńěě ćěàőïâŋőľ ŕàĺçĺŋőľ ŕőŋĺęěŋŋőľ âěŕńőŕàőćőďŋőáâĺ ïćńïěâáï ňăčŋĺâŋőě ŕőńě.

Ć ĺňěîéĺåáï ł ŋăáâőïéěňã ćàěňěŋĺ ňőďěńïå ćáŕëèěçŋőčő ŋăčàěćă, ć çăáâŋőáâĺ, ć ĺğćěáâŋőľ ňőďěńĺ èńěňőćĺďŋőľ ňăčŋĺâŋőľ łőŋäĺčãàăæĺĺ á ŕàőáâàăŋáâćěŋŋő àăğŋěáěŋŋëňĺ ĺáâőçŋĺłőň (őąńăáâì ŕěàěáőěďĺŋěŋĺï) ĺ ĺğńãçăîéěľ őąńăáâìî, çĺáńěŋŋő àăááçĺâăŋŋőľ Űãŋěâőľ (1996), ĆŠŚ őâáãâáâćãîâ. Ŋăèĺň ŋăąńîďěŋĺïň, ŕő-ćĺďĺňőňã, ć ąőńìèěľ áâěŕěŋĺ áőőâćěâáâćãîâ ňőďěńĺ, ć łőâőàëå ĺáâőçŋĺł ĺ ĺğńãçăîéăï őąńăáâì ŋěàăğďěńĺňë. Ć áőńŋěçŋőľ ăâňőáäěàě ďěľáâćãěâ ŕőáâőïŋŋëľ ĺáâőçŋĺł ŋăčàěćă łőàőŋë (ŕőłă ŋěĺğćěáâŋőľ ŕàĺàőďë). Ŕàĺ ŕőŋĺęěŋĺĺ âěŕńőőâćőďă ćőğŋĺłăěâ ďőŕőńŋĺâěńìŋëľ (ćáŕëèěçŋëľ) ŋăčàěć.

Ć őâłàëâőľ áĺáâěňě á őąêěňŋëň ĺáâőçŋĺłőň ŋăčàěćă ĺ ďĺááĺŕăæĺěľ ćőğŋĺłăîâ ŕàőáâàăŋáâćěŋŋëě łőčěàěŋâŋëě áâàãłâãàë, ŕàőĺáåőďĺâ áăňőőàčăŋĺğăæĺï ŕńăğňë, ćëčőďŋăï á íŋěàčěâĺçěáłőľ âőçłĺ ğàěŋĺï (Ŕàĺčőęĺŋ, 1985). Śãéěáâćőćăŋĺě àăğńĺçŋëå àěèěŋĺľ ňőęŋő ŕőłăğăâì, ğăŕĺáăć ãàăćŋěŋĺě (1) ć čàăďĺěŋâŋőň ćĺďě. Ěáńĺ áőőâćěâáâćãîéĺľ äãŋłæĺőŋăń ŋě ĺňěěâ ňĺŋĺňãňőć, âő ąãďěâ ŋăąńîďăâìáï àăáŕàőáâàăŋěŋĺě äàőŋâőć. Ć áńãçăě ŋăńĺçĺï ňĺŋĺňãňőć, łőâőàëå ňőęěâ ąëâì ňŋőęěáâćő, łăęďőňã ĺğ ŋĺå áőőâćěâcâćãěâ áőáâőïŋĺě áàěďë ćő ćàěňěŋĺ - ňãńìâĺáâăąĺńìŋőáâì. Ŕàőáâàăŋáâćěŋŋëě àăáŕàěďěńěŋĺï ŕőńěľ, őâćěçăîéĺě àăğŋëň ňĺŋĺňãňăň, ňőčãâ łăçěáâćěŋŋő àăğńĺçăâìáï: áàěďĺ ŋĺå ňőčãâ ąëâì ŕěàĺőďĺçěáłĺě, łćăğĺŕěàĺőďĺçěáłĺě àăáŕàěďěńěŋĺï, áőáâőïŋĺï âĺŕă ńőłăńĺğőćăŋŋëå áâàãłâãà ĺ ďĺŋăňĺçěáłőčő ąěáŕőàïďłă (Řăąĺŋőćĺç, Ěğěàáłĺľ, 1998).

Řěęĺň ňěďńěŋŋőčő ŋăčàěćă (p=const) áŕàăćěďńĺć ŕàĺ t ≫ t_d, čďě t_d ≃ d/v_{Ti} - čăğőďĺŋăňĺçěáłőě ćàěňï, áőáâăćńïîéěě ďńï ĆŠŚ ≃ 5c. Śâăæĺőŋăàŋëě àěèěŋĺï ãàăćŋěŋĺï (1) á őąőąéěŋŋëň ĺáâőçŋĺłőň ŋăčàěćă: f(u) = ∂U/∂u, čďě u = T^{σ+1}, κ = κ_oT^σ, ŕőńãçěŋë Łőćăńěćëň ĺ Ńăŕâãåőćëň (1992). Ć áńãçăě ŕőâěŋæĺăńă âĺŕă "ïňă + åőńň":

U = −U_o(u − u_1)^2(u_2 − u), U_o > 0, (2)

ďńï u(0) = u_2 ĺňěěň àěèěŋĺě âĺŕă áőńĺâőŋă:

u = u_1 + u_2 − u_1 ch^2ax (3) á åăàăłâěàŋëň ňăáèâăąőň:

d = 2a^{−1} = 2 √ 2 (σ + 1) κ_o √_{Uo(u2 − u1)} . (4)

Ąëáâàëľ ćáŕëèěçŋëľ ŋăčàěć (n=const, t ≪ t_d) á ŋěńĺŋěľŋëň ĺáâőçŋĺłőň ćĺďă: f ∼ T^β ŕàĺ β > 1 ŕàőåőďĺâ ćő ćğàëćŋőň àěęĺňě á čĺŕěàąőńĺçěáłĺň ğăłőŋőň ŕőćěďěŋĺï âěňŕěàăâãàë. Ĺğćěáâŋő, (Łãàďîňőć, 1982), çâő âăłőľ ŋăčàěć ŕàĺ ãáńőćĺĺ β > σ + 1 áőŕàőćőęďăěâáï äőàňĺàőćăŋĺěň ňěâăáâăąĺńìŋëå ďĺáłàěâŋëå âěŕńőćëå áâàãłâãà (Š-áńőěć).

Ďńï ŕőŋĺňăŋĺï ŕàĺàőďë áőńŋěçŋëå ćáŕëèěł ŋěőąåőďĺňő ďăńìŋěľèěě ďěâăńìŋőě ĺááńěďőćăŋĺě ĆŠŚ ć àăğńĺçŋëå íŋěàčěâĺçěáłĺå ďĺăŕăğőŋăå, âěőàěâĺçěáłőě ĺğãçěŋĺě ãáńőćĺľ ĺå ćőğŋĺłŋőćěŋĺï, ãáâőľçĺćőáâĺ ĺ ďĺŋăňĺłĺ ć àăňłăå łăł ŕàőáâëå ňőďěńěľ, âăł ĺ ŋă őáŋőćě àěèěŋĺľ áăňőáőčńăáőćăŋŋőľ áĺáâěňë ŇČĎãàăćŋěŋĺľ.

Ńĺâěàăâãàă Űãŋěâă C. (Tsuneta S.), 1996, Astrophys. J., 456, 840 Ŕàĺčőęĺŋ Ĺ., 1985, Őâ áãéěáâćãîéěčő ł ćőğŋĺłăîéěňã, Ň.: Ŋăãłă Řăąĺŋőćĺç Ň.Ĺ., Ěğěàáłĺľ Ă.Ą., 1998, Ďĺŋăňĺçěáłăï âěőàĺï äőàňőőąàăğőćăŋĺï, Ň., "§ŋãá-Ł" Łőćăńěć Ć.Ă., Ńăŕâãåőć Ă.Ĺ., 1992, Ĺááń. Ğěňńĺ ĺğ Łőáňőáă, 1, 11 Łãàďîňőć C.Ŕ., 1982, Śőćàěň. ŕàőąń. ňăâěň. äĺğ. ĺ ćëçĺáń. ňăâěň., 217