PapociaB 3aMaHOB, Huxoaain Tomos,

Kupua Croszos, Muma Tomosa

B3AMMOJIEMCTBAINY JBOMHU 3BE3/I

C AKPEIIMS OT 3BE3JIEH BATHP

MacieqBaHeTo Ha B3aMMOJIEHCTBAILH JBOWHH
3Be3[I € eHa OT OCHOBHHTE TEMH B ChBPEMCHHATA
acTpodu3nka. [{BOHHUTE 3BE3THH CHCTEMH OCHIY-
pABAT IIMPOKA BH3MOXHOCTH 3a p3cjie{BaHE Ha
nponecuTe Ha 3aryba Ha maca H Ha akpenus, Ha
cTpyKTypaTa ¥ pOpMHPaHETO Ha OKOJ103Be3HH 06-
BUBKH M MBIJISBMHM, HA MEXaHWU3MHUTE Ha CPYNTHB"
Ha aKTHBHOCT, FeHEpHpPAHE HA H3JbYBAHE C BUCOKA
eHeprus B PEHTTEHOBUS ¥ raMa AUANa30OHa 1 €BOJIIO-
1usTa Ha 3peszuTe. OGEKT Ha HAIUMTE H3CEBAHIA Ca
B3aMMOJIEHCTBALIM JBONHM 3BE3[H, B KOWTO KOM-
naxTen 06exT (6510 JUKYZKE, HEYTPOHHA 3Be3/1a WK
yepHa JAyIKa) aKpeTupa OT BATHpa Ha Be 3Be31a WK
gepBeH ruranT. [IponecuTe B TE3H obexTH ca HecTa-
[[MOHAPHHM M CE MPOSBSBAT B U3XBBPJIAHE HA maca OT
KOMIIAKTHHS 0BEKT, H3MEHEHHs Ha GOJIOMETpHIHATA
CBETHMOCT, IpEpa3NpeIeicHie Ha eHEpruiTa B CIiek-
THpa Ha M30yxBaIUL 06eKT ¥ Bh3HHKBAHE Ha CJIOXHH
npodHIM Ha CIEKTPATHATE JIMHHAH.

BE-PEHTTEHOBU JIBOMHU 3BE3IU

PenTreHosuTe MBOWHH 3BE3[H C€ CHCTOAT OT
HOpMaJHa 3Be3/la — JOHOp Ha Maca KOMIIAaKTEH
obexT (HeyTpOHHA 3BE3/1a WJIM YCpHA nymnka). Te ce
pasnensT Ha [Ba Kjaca — MacHBHH pPEHTI€HOBH
JBOMHM, IPH KOMTO 3BE3[aTa JOHOP € C Maca 5—15
M, ¥ MaJIKO MaCHBHM PEHTICHOBH I(BOWHU, KBIETO
JIOHOpa € C Maca OKOJIO 1 M. Be peHTTeHOBHTE
JBONHM CrazaT KbM JBOMHHATE C rojimMa Maca ¥ ce
cBCTOAT OT Be 3B€37a M HEYTPOHHA 3BE3/1a (B penku
CJly4aH 4epHa JyNKa), KOATO aKpeTupa o1 3BE3THAA
BATHP Ha Be 3Be3naTa [1]. Be 3Be3nuTe Ca obexTH,
KOMTO MOKa3BaT EMMCHS B JUHHUATE OT BanmMeposa-
ta cepus. Te3u eMHCHOHHHM JIMHMM H CHIIHIAT HH-
¢pauepBeH eKcuec, CpaBHEHO C HOpMAJTHUTE 3BE31a
oT B crexTpaJieH Kiac, ce AbJUKaT Ha OKOJIO3BE3/ICH
MmaTtepuan BbB dopmaTa Ha JUCK OKOJIO 3BE37aTa.
OCHOBHHUTE NPHYMHHATE 33 BH3HHKBAHE HA OKOJO-
3Be3/THUTE JUCKOBE ca GBP30 BHPTEHE M HEpaIHaIHH
nyJcamui. YITPaBUOJNETOBATE CIHEKTPH oxasBart,
ye 3arybara Ha Maca OT Be 3Be3qute € JBYKOMIIO-

HEHTHA: BATHD C HHCKA IUTETHOCT B BHCOKa CKOpPOCT
‘ el » AmanuUTe NETHOHH M 0a-

BeH noTok (¢Be cxopocT oxoo 10 km/s) c BucOka
[IETHOCT B €KBATOPHMAJIHUTE YaCTH, xoiTo 0bpasy-
Ba mucka. VIMIIo3nsaTa Ha SAPOTO Ha IbpBOHATAI

HO IO-MacHuBHAaTa 3B€3/1a B naoﬁxara nopaxnaa 13-

GyxaHe Ha CBPBXHOBA, IPU KOETO C€ U3XBBPJIIS 110~
rOJISiMA YACT OT MaTepHATa M Ha HEWHO MACTO OCTa~
Ba HEYTPOHHA 3BE€3[a MJIM 4epHa Jylka. H36yxsa-
HETO Ha CBPBXHOBA € CHOMTHETO, IPEAXOXKIAIIO
[10SBATA HA PEHTTEHOBHUTE ABOHHH.

PenTreHoBaTa aKTHBHOCT B Be pEHTICHOBHTC
JBOMHM 3BE3MIM CE€ IbJDKM HA KOMIIaKTHH obexT. B
[OBEYETO CIIy4ad OKOJIO KOMIAKTHH obexT ce 06-
pasyBa aKpemHOHEH JHUCK — JHCK OT ropeny ras,
KOILTO Ce JBHIKH I10 CIIMpAaia KbM MOBBbPXHOCTTA Ha
KOMIIAKTHHUS 06eKT. AKPENHOHHUAT JUCK € MeXa-
HH3Ma, Ype3 KOHTO ra3sT OT JIOHOpa Nonaja Ha ro-
BHPXHOCTTA HA [PYrus KOMIIOHCHT. B MHOrO CHC-
TeMH JUCKEBT JOCTHra IIOYTH O MOBHPXHOCTTA HA
KOMIIAKTHHS OOEKT, a B IPyr — HETOBATE BETPEII-
HU YaCTH ca Pa3pyLIEHH OT MarHMTHOTO IOJE Ha
KOMIIaKTHHS OOEKT.

[IppBUTE CHCTEMHH H3CJICIABAHUA B HUucTutyta
110 aCTPOHOMHS Ha Be pEHTreHOBHTE [IBOMHHU 3BE3-
nu 3anmousaxa mpes 1990 r. ¢ 2-metposusi RCC
Teneckon B Hanuonannata ACTPOHOMHYECKA 06-
cepaTopusi — POXeH. Cnen 1993 r., ¢ HHCTAJM-
panero Ha CCJl npueMHHIH B Kyne cnexrporpada,
Te3n OOEKTH CTaHAXa €IMH OT NPHOPHUTETUTE Ha
CexTOp ;,3BE3HM aTMOCEPH 1 0OBUBKHU.

Ha ocHOBaTa Ha CIEKTPaJHU HaGIIONCHMA Ha
emucuonnaTa muaus Ha B 10 Be peHTreHOBH JIBOM-
HYM HAIPABUXME CPABHEHNE HA OKOJIO3BE3AHMA JIMCK
pa Be pEHTreHOBATE JBOHHU C EJIMHATHUTE Be 3B€3-
mu. TlonydeHnTe Pe3yiTaTH MOKa3BaT, Hue mioban-
HaTa CTpyKTypaTa (BBpPTEHE H TeMIrepaTypa) Ha
nucka mpH Be 3B€3/1 B JBOMHM CHCTEMH © nojpobHa
ha tasu B uzonupanute Be 3e3nu. Hapen ¢ npuiiu-
KUTEe B HAIIMTE A3CNEABaHAS 65xa OTKPUTH M CHIIC
CTBEHH pa3TMYMs: IUIBTHOCTTA Ha JHCKa Ha Be
PEHTTeHOBUTE JBOMHHU € OKOJIO 1BA IIETH 1O-rojisMa
OT IUTETHOCTTA HA JMCKA HAa CAMHATHHUTE Be 3Be3nu
(¢ur.1). PasmepsT Ha [uCKa € no-MaybK, KaTo
IpUYMHATA 33 TOBA € BJIMAHHETO Ha KOMIIaKTHUSA
obexT. Ha nmpakTuKa KOMIAKTHHAT obexT ,,0TpsA3Ba“
BHHIIHATE YaCTH Ha Aucka[2].
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@ur. 1. [TapamMeTpuUTe Ha THHUATA Ha, cBbp3aHu € IUIBT-
HOCTTA Ha OKOJO3Be3nHus Auck. Kpbruerara npeacra-
BT Be PEHTreHOBMTE NBOWHH 3BE3NM, KPBCTHETATA —
wsonupauute Be 3se3nu. Jinnuure ca JIMHEHHHU anpOKCH-
MalMy: HeNpeKbCHATATA JIMHHA OMHCBA Be pEHTreHOo-
BHUTE ABOWHH, a MPEKbCHATATA — M30JUPAHUTE Be 3Be3-
mu. Tobpe ce BUXa, Y€ Kppryerara ca OTMECTEHH Haro-
pe, KOETO MOKa3Ba, 4€ NUCKOBETC HA Be pEHTreHOBH
JIBOMHM ca OKOJIO /B2 I'ETH NO-TIBTHH

Enua oT Haii-aTpakTBEMTE Be PEHTICHOBH
[[BOIHHM € rajJakKTHYHUAT MHKDOKBa3ap LSI+61°303.
Tasu 38€3/1a IMa pauo H30yXBaHUsA BCEKH 26,5 nuw,
KOETO € OpOMTaJHUAT NEPHOA HA nBoiikata. O6ek-
THT Ce HAMHMpA Ha Pa3CTOAHHE OT 3eMATa 2,3 kpc [3].
HeTONIMHHAS PaJUOU3TOYHHK B CHCTEMATA € HICH™
TH(UuEpaH KaTO GBP30 NpEUECHpalld pesaTd-
BHCTKH JKETOBE, KOETO O3HayaBpa, 1€ KOMIAKTHAAT
ob6exT B LSI+61°303 e Haii-BEpOATHO YE€PHA AyNkKa C
masnka maca (OKOJo 2 CIIbHYEBH MacH), KOsTO ce
JBHXH [0 EKCIEHTpH4YHA OpGHTa OKOJO Be 3Be3-
nata. Takupa oGeKTH Ce HapHYaT MHKPOKBA3apH,
T.e. UepHa AyIKa ¢ MaJika Maca, KOATO IlelCTBa KaTO
HMCKOMACHBEH aHaJor Ha CBPHXMAaCHBHHTE YCDHU
nynku B kBasapute[4]. LSI+61°303 e cBbIO U3TOY-
HMK Ha IPOMEHJIABO PEHTTEHOBO M raMa U3JIbYBaHe.
CucTemMaTa Hali-BEpOSTHO € M3XBBpJICHA OT 6mm3-
xust xyn IC 1805 npu n30yxBaHETO Ha CBPBHXHOBA [5].

3a nepuona 1993—2007 r., MOJy9HUXM€E OKOJIO 120
cnexTspa B HAO-Poxen. Kombunupaixy HalIuTe
HabMIOfeHHs C TE3W Ha KOJIETH OT Wcnanus, Benu-
kobGpuTanus ¥ YkpaiiHa, Moka3axme, He €MHCHOH-
maTta muaus Ho moka3sa IpOMEHIUBOCT C 26,5-nHe-
BEH NEPUOJ, MPAKTHIECKH CHILMUAT KAKTO Habmona-
BaHMA B PAJMO U PEHTI€HOBOTO U3/IBHYBAHC [6].

Pa[MOU3TBYBAHETO ¥ HAKOM OT ApaMETPHTE Ha
emucuonHaTa JuHug Ha HouBapupaT ChINO M € Xapak-
TepHo Bpeme okojio 1600 muu [7]. KomGunupaiku
Ha cnextpockonus oT HAO — PojxeH u paiio Hab-
nonenus oT uaTephepomernpa Green Bank (USA),
OKa3axMe, 4e BKIIOYBAHETO Ha pafuon3OyxBaHms-
Ta ¥ TAXHATA aMIUIMTY[a Ce NPOMEHA clleBafKH
npomenure B Ho. Tosa e mepBaTa HabnromaBaHa

KOpeJiauust MeXIy OKOJIO3BE3JIEH AMCK M M3JIbHBA-
HETO Ha KOMIAkTeH 006ekT B Be peHTreHoBa [ABOHHA.

JloxaTo 26,5-IHEBHUST NEPHOI OTpa3siBa opbu-
TaJHOTO JABHXXEHHE, TO MPOU3XONBT Ha 1600-quen-
nata Moaynanus € mucrepus. [Ipu4auHuTE 32 1600-
JIHEBHATA OUKJIMYHOCT MOXE J1a Ca CJCHHHUTE: )
NpeeCUpPanIuTe PeJaTHBUCTKH JUKETOBE, (2) xBa-
3MIMKIMYHE TpOMeHH B 06BuBKaTa Ha Be 3Be3nara;
(3) npenecus Ha Be 3Besnara; (4) mBwKeHHE HA
ursTeH puHr B Be mucka; (5) IPOMEHIMBOCT B TEM-
na na 3aryba Ha Maca oT Be 3Be3zata.

OKOJIO3BE3THUAT AMCK B Be pEHTIeHOBHUTE [BO-
HM € ,,0TpA3aH" OT KOMIAKTHHS obexT [8]. Muoro ¢
peposTHO 1pu LSI+61°303 HAKakbB BHA NPELECHs
na BOQH O NPOMEHH BbB BBHIIHHA pajuyc i
nucka (paamyca Ha OTpA3BaHe), KOETO KOMOUHHU-
paHoO C IPOMEHJIMB TEMII HA 3ary6a Ha Maca BOJIH /10
npoMenuBocTTa Ha HOL M pafiMOM3IbUBaHUATA ¢
niepuon oT 4,5 roguuy. VIHTEpEeCHO AaJ| TasH Npo-
MEHJIMBOCT C€ OTpa3sABa Ha M3JBYBAHETO B PCHTIC:
HOBY ¥ TaMa JTbYM M Ha TeMIla Ha akpeuus?

Exsusanentnata mupuna (EW) ma Ho gocTva
JI0 CTOMHOCTH OT OK0JIO 18 A mpH B2 MakCcHM,
oxoo 1993 r. u 1997 r. Ha ¢wr. 2 ce 3a6ensspat u 3
MHHMMYMa Ha CTOMHOCTHTE Ha EW 1o 7—8 A. ITpes
nocnenuuTe 7 roguHKM He HabjroqaBaxme HOB SCHO
¥3pa3eH MakCHMyM, KakTo 61 MOIJIO 112 ce Ouakni,
aKO IPONECHT € nepuonuicH. IIpH pasaensHeTo i
muKoBeTe obave ce 3abenaspa MunumyM npe3 2001
r. cbe cToiHocT okojo 280 km/s.

Ha ¢wur. 3 ca HaHECEHH JaHHUTE 33 EW u pas-
JEeNSHETO HA MUKOBETE, U3TON3BANKH PaONepuo-
na ot 1667 nuu. Beuuky JaHHM, KAKTO M M3BALKHTC
OT HUCKM M BUCOKH cToiiHocTH Ha EW mokaspar
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®ur. 2. B nasara 4acT ca NOKa3aHH HAKOJIKO MPUMEPA 11
emucuonnaTa gunus Ha B CieKTbpa Ha LSI+61°303. Ha
BCHYKM HALIM CIIEKTPM JMHHUATA € EMUCHOHHA C B4 MW
ka. Ha necHuTe maHenu e noka3aHa NPOMEHJIHBOCTTA 1
expupayienTHaTa wupuna (EW) 1 Ha pasCTOSHHETO MEXK-
ny nukosere. KpaaparuyeraTa 0Tpasabat HabBIIONEHUATA,
NOJy4eHH C 2-METPOBHs TEJECKON HA HAO — Poxen,
KpbCTHYETAaTa — NaHHU OT APYrH TENECKOMH
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®ur. 3. [IpoMesnuBocT Ha napameTpu Ha Ho emucusTa
B cnekTbpa Ha LSI+61°303 ¢ 1667-gueBHus mepuO.
[IpasuuTe xBagpaTUeTa NPEACTABNABAT MOMEHTHTE, KO-
rato EW<12,5 A, uepaure — EW=12,5 A. SIcHO ce Bux-
Aa Monynauus. Jlanu Ta3zu MoAynanMs ce OBIKM Ha Ile-
pHOMYEH MPOLEC LIe MOKaxaT OpaewuTe HabmoaeHUS

1667-nueBHaTa Moxyranus. PasaeneHneTo Ha MUKo-
BETE € CBBP3aHO C BLHIIHUSA PaJUyC Ha OKOJIO3BE3 -
Hus quck. [Ipuemaiiku 3a paguyca Ha Tunuyaa BOV
3se3na — 10 crpHYEBH panuyca (Ry), Moxe na ce
NpecMeTHE paguyckr Ha gucka. 3a LSI +61 303
nonyauxme croinoctd ot 37 mo 77 R,. Mmaiiku
NpenBUJ, Y€ KOMIAKTHUAT 06ekT (4epHaTa Jynka)
ce IBMXM Ha pa3cTosHue oT B 3Be3nara or 30 R o
120 R, ToBa O3HauaBa, Ye BHHIIHHAT PaJUYC Ha
IUCKa € OrpaHM4cH oT opburaTa Ha Be 3Be3maTa u
OCTaBa BHHAlM 3aKJIOUYEH MEXAy NepHacTbpa H
amoactspa [9].

CUMBHUOTHUYHU 3BE3 U

CuMOMOTHYHATE 3BE3AM Ca B3aHMOJEHCTBAIIK
CHCTEMH, YHHTO KOMIIOHEHTH CE HAMUPAT Ha KhCEH
CTaaMi Ha 3Be3HATA eBOMOUHUA. Te ce ChCTOAT OT
uyepseH ruradT (III wnu II xiac csermmocTt) mim
MHpH[a, H KOMHakTeH obekT (cybmxymxe, 6510
IDKYJIKE), aKpeTHPAIIO BELIECTBO OT BATHpPA HA TH-
ranTa. B peaynraT Ha akpeuusTa BbpXy KOMIAKTHHSL
0O€KT ce pa3BUBAT EPYNTHBHH IPOIECH, Habmoma-
BAIllK C€ KaTO u30yXBaHMA B ONTHYECKATA, PAXUO-,
PEHTTE€HOBAaTa M YJITPaBHOJIETOBAaTa 00JacT OT
CHEKTHbpa U XapaKTEPH3HPAIIH CE B PEAMLA CIIydan
C HHTEH3MBHO H3XBBpPJISHEe Ha Maca. CuMOGHOTHY-
HHUTE 3BE3[H Ca IPHOPHTETHH OBEKTH HA M3CIIE/(BA-
HHATA, IPOBEXAAHU B CEKTOP ,,3BE3XHH aTMOC(HEPH
1 06BuBKH“ B MIHCTHTYTa O aCTPOHOMHUS OT IBp-
BHTE IHH Ha (yHKIMOHMpaHe Ha crnekTporpada Ha
2-meTpoBus Teneckon Ha HAO — Poxen.

Cucremara Z And e knacuyecka cumbuoTHuHA
3B€3/1a, ChCTOAIIA CE OT HOPMAJIEH THIaHT OT KJac
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@ur. 4. Kpusa Ha 6iscbka Ha cUMMGMOTHYHATA BOHHA Z,
And no Bpeme Ha HeiiHaTa akTuBHa (asza mpes 2000—
2006 r. lannute or HAO — PojxeH ca moka3aHu ¢ KpboT-
YeTa, a TE3 OT APYTU aBTOPH C TOYKH

M4,5, u ropem KOMIakTeH O6EKT ¢ TeMIepaTypa
mo—sucoka ot 90 000 K u mMo1Ha razoBa MBIISBH-
Ha, YaCTHYHO HOHM3UPAHA OT U3THYBAHETO HA KOM-
nakTHUst 00ekT. IIpeThpnsna e HikoNko (ha3m Ha
akTuBHOCT (cnex 1915, 1939, 1960, 1984 u 2000 r.);
XapaKTEepPH3UPAIH CE C IO HAKOJIKO W36GyXBaHUS C
aMIuIMTYaM 10 2—3 mag. Ilpe3 mocneqHaTa akTus-
Ha (a3a cucTeMaTa IPETHPUA YETHPH NOCIEHO-
BAaTeJHM W30yXBaHMA, UYHMATO MAaKCHMyMM Ha
Gnsiceka Gsxa npes mekemspu 2000 r. (V~8,8 mag),
Hoemspu 2002 r. (V~9,8 mag), centemspu 2004 .
(V~9,1 mag) u rormu 2006 r. (V~8,6 mag) (dbwur. 4).
ITo Bpemero Ha Tasu ¢asa 6sxa nposemenu
CNIEKTPAJIHK, C BHCOKO paspemenue, ¥ GpoTromer-
puunr UBVIJHKLM na6monenus 8 HAO — Poxen
u B KpuMckaTa cTanmus Ha ACTPOHOMHYECKHS UH-
crutyT Illepubepr B Mocksa. Ha 6a3arta na nmonyve-
HHUTE [I0 BPEME HA IIbPBUTE ABE H30yXBaHUSA HaHHU
Ca pealM3upaHu CleAHUTE pesyataTH. Hapacrsa-
HEeTO Ha 6JAChKa IO BpeMe Ha MbPBOTO U3byxBaHe
Ce ompees INIaBHO OT MHTEH3WBHO H3THYaHE HA
Maca OT KOMIaKTHHA 06eKT, popMupaIo onTuyec-
KH IUTBTHA OOBHBKA C XapaKTEPHCTHKHA Ha poTocde-
pa ¢ pasmep 40 IBTH NpEeBHILABALY Pa{Ayca Ha KOM-
nakTHUA 06exT. CKOpOCTTa HAa M3THYAIIOTO Belle-
cTBO ¢ B rpanunuTe 60—80 km/s xato BeposTHO Ha-
pacTBa B nojspuuTe obnactu. ITapanenso ¢ Tosa
M3THYaHe ce HabIrogaBaT M HeCUMETPUYHH, 6Bp30-
MEHSIIH CE C BDEMETO U3XBBPJISHHUA C BUCOKA CKO-
poct, nocturama no 400 — 500 km/s. Onpenenuxme
TeMIa Ha 3aryba Ha Maca, KOHTO BB3JIM3a Ha OKOJIO
1,2 107 My/ron. 3a napacTsaneTo Ha 6iscHKa J0II-
PHHACS M M3JIbYBAHETO HA OKOJIO3BE3[(HATA MBIJIf-
BHHA, KOETO, OT CBOS CTPaHa, Ce ONpeJess OT Hapa-
crHanara JlailMaHOBa CBETMMOCT Ha KOMIAKTHUS
obext. HapacTBaHeTo Ha BisChKa 110 BpeMe Ha BTO-
POTO H3byXBaHe CE ONpeess [IaBHO OT HApPaCTHA-
JIOTO H31BbYBaHE Ha MbIIgBHHATa. KOMOAaKTHUSAT
0GEKT NpeTHPNABA MAJIKO PAa3IUMPEHHUE U PATHYCET
Ha HabmonaeMara dotocdepa ce yBennyapa He mo-
Beve OT 2 meTH. ToBa ce IBbJDKH BEPOATHO KAKTO HA
HapacTHAJIM TEMII Ha aKpelys, Taka ¥ Ha BUCOKO-
CKOPOCTHO ONTHYECKM THHKO H3THYaHE Ha ra3 (38e3-
neH BaTHp). CkopocTTa mocTura 1o okoso 1200 km/s.
Omnpenenen e TeMnsr Ha 3aryba Ha Maca, KOWTO B
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@ur. 5. Kpusa Ha Gnacbka Ha cuMOMOTHYHATA ABOWHA
AG Dra no Bpeme Ha HeliHaTa akTHBHA (ha3a mpe3 1994—
2000 r. Danuute or HAO — Poxen ca noxa3saHu ¢ Kpbr-
4€Ta, a Te3H OT JPYrH aBTOPU C TOUKH

TO3W Ciy4ail e nmo-rojssm — okoso 1,7 107 M fyr.
Hanpaseno e 3awmouenue, 9e u30yxBaHusATa Hal-Be-
POSITHO Ce OBJDKAT HAa MPOMSHA Ha PEeXHMa Ha akpe-
1M1 B IPOIECA HA YCTOWYMBO rOPEHE HAa BOAOPOAA Ha
NMOBBPXHOCTTA Ha KoMmakTHusA obexT [10; 11; 12].

Cucremara AG Dra ce csctou oT K rurauT cbse
CPaBHHUTEJIHO BHCOKa CBETHMOCT, TOpell KOMIakK-
TeH 06exT ¢ TemMnepaTypa, mo-sucoka ot 100 000 K,
H IPOTSHKHA ra3oBa MbIIsBuHA. IlpeTwsprsiia e
MHOXeCTBO akTHBHHU (asu. IIpe3 1994 r. Hannese B
HOBa (ha3a Ha NMOBUIIEHA AKTUBHOCT, XapaKTEPH3H-
paiua ce ¢ HIKOJIKO ITOCJIETOBATEIHH ONITHIECKH H3-
OyxBaHHUs, HHTEPBAJINTE OT BpEME MEXKIY MaKCUMY-
MHTE Ha KOUTO 6sxa mo oxoso 1 romuna (dwur. 5).
HapacTtBaneTo Ha 6J11CHKa 32 BCAKO OT IETTE H30yX-
BaHHA B yHTepBaya 1994—1998 r. ce HBIXH IIaBHO
Ha IIOBUIIEHOTO H3JBYBaHE HA OKOJIO3BE3JHATA
MBIVISIBHHA.

IToyyena e MgpaTa Ha eMHCHS, faBama HHdoOp-
Manus 32 KOJIMYECTBOTO HOHHU3MPAHO BELIECTBO B
MBIJIIBUHATA 32 BCEKM MOMEHT Ha MakcumyM. Okas-
Ba C€, 4€ TA Ce € yBeIMymiIa ChoTBeTHO 36, 13, 8, 15 1
7 IBTH B CPaBHEHHME CBC CTOMHOCTHUTE NIPE3 CIIOKOH-
HO CBCTOSHHE Ha CHCTEMATA.

Crnen MOMEHTHTE Ha MaKCHUMyM Ha u3byxsa-
HuATa pe3 1996 u 1997 r. 6e nabnrogasan onTuyec-
KA TBHBK 3BE3[I€H BATBHD C BHCOKAa CKOPOCT OT
1100—1300 km/s, ¢opMupam IIMPOK €MHCHOHEH
komnoHeHT Ha yuHusATa Hell 4686. BaTwspsr ce re-
HEpHpa Haf-BEPOSTHO OT KOMIIAKTHHUS CI'BTHHK.
ITony4en e TeMnsT Ha 3aryba Ha Maca Ha CITETHHKA,
KOHTO mpe3 pasmiexIaHus Nepuos € 6MiI B rpaHu-
nure 1—2,107 M, /ron. Crrra ce 0o 3axiroyeHue, e
u36yxBaHHATA Ca TEPMOSIPEHHM IO CBOSTAa IPHPOJA
H Ce IbJDKAT Ha NPOMSHA Ha PEXHMa Ha aKkpelHs B
nporeca Ha YCTOWYHBO IFOpEHE Ha BOJOpOJa Ha
MOBBPXHOCTTA Ha KoMIakTeH obekr [13; 14].

Cumbrornunarta cucrema T CrB e moBTopHa HO-
Ba, CHCTOALIA CE OT HOPMAaJIeH I'MraHT OT CIEKTpa-
JeH knac M4,5111, 3ansiaBam cBosTa obinacT Ha Pomn
1 6510 IKyJiXKe ¢ ONTHYECKH IUTETEH BHCOKOCBETH-
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MOCTEH aKpEeIMOHEH QUCK, GOPMHpaH OT mpeHoca
Ha Maca oT aTMoc(epaTa Ha 'MTaHTa [pe3 BETpenl-
Harta Touka Ha Jlarpamwx. Ocsen uzbyxBanus ¢ ami-
JmTysia 6—8 Mar., xapakTepHO 3a IIOBTOPHHUTE HOBH,
cHcTeMaTa MMa M (OTOMETPHYHA NPOMEHJIMBOCT
BHPXy BPEMEHHATa CKaja MHUHYTH—IHH. YCTaHO-
BHXME, Y€ MOBENECHUETO Ha JIbYEBATAa CKOPOCT Ha
C€MHCHOHHATA JIMHUA OTpa3siBa OpOMTAIHOTO IBMU-
KeHHUe Ha ropemmus komnoreHT. Ha tasu 6asa ompe-
JienuxMe opburaTa Ha {BaTa KOMIIOHEHTA HA CHCTE-
Mmara. [Tokazaxme, ye No-MacCHBHUAT € 6510 MKy IKE
M HEeropaTa mMaca € MHOro G/u3ka o rpaHunaTa Ha
Yannpacekap. Ha cpuiata 6a3za Hanpasuxme npej-
110JIOXKEHHE, Y€ eMUCHOHHaTa JIMHUA HOl ce u3mpyBa
BbB BBLHUIHATA, I'a30Ba YacT Ha aKpPEUHUOHEH JHUCK
okoyo koMnakTHus obekt. IIpemnoxuxme mMoxen,
OIMCBAIll Pa3NpeNeeHUeTO Ha EeHEPIUsTa Ha CHCTe-
MaTa B YJTPaBHOJIETOBAaTa, BUAMMATa M HHQpa-
yepBeHaTa ofJIacT OT CIEKTHPa, CHOTBETHO 34 ,,HU-
CKO" M ,,BUCOKO" CBCTOSIHHE Ha 6isickka. B Momesna
€€ BKJIFOYBAT TPY KOMIIOHEHTA: ONTHYECKHU ILTBTCH
AKPENHOHEH JUCK, OKOJIO3BE3JHA MBIJIIBHHA ¥ HOP-
MaJieH uepBeH rurant. Ha tasu 6a3a e obscuen:
IbJAroBpeMeHHaTa (JOTOMETPHUYHA IPOMEHIIHBOL .,
IIpennonara ce, 4e T ce OBIKK HA MPOMSHA Ha
CBhCTOSIHMETO HA JUCKA, KOETO ITBK, OT CBOS CTPaHa,
ce onpenes Wik OT QUIyKTyaluu B IPeHOCca Ha Ma-
ca, UM OT HecTabuiuHOCT B camus auck [15]. Us3-
ciegBaxMe NMOBEIEHHETO HA €MHCHOHHATA JIMHHS
Hell 4686 ot cnexThpa Ha cucremara T CrB. Heii-
HHUAT NpodMs M JbYeBa CKOPOCT MpemjiaraT Bhb3-
MOJHATa UHTEPNPETALMs, Y€ TS Ce M3JIbYBa OT BS-
TBHp OT aucka. Jlonycka ce, 4e JJMHUATA ce hopMupa
B 4aCTTa OT BATHPaA, OOBpHATA KBM HabmroxaTens,
TBH KaTO OCTaHajaTa YacT Ce 3aThMHSBA OT CaMM
nuck [16].

Jpyr npencraBuTel Ha KJ1aca HOBTOPHH HOBH M3-
Mex Iy cuMbuoTHYHUTE 3Be3M € cucteMaTa RS Oph.
Tsa ce cecron ot MOIII ruranT U ropeny KOMIOHEHT,
Hal-BEpOSATHO MacUBHO Osuto mxymke. Ha 6a3aTa na
CIEeKTpaJIHK HabmroneHus, nory4yenu B EBponeiickaTa
roxxHa obcepsaTopus (ESO, La Silla), anaymsupaxme
emucuoHuuTe nuHuM Ho u Hell4686 ot Heitnwus
CIEKTBP IO BpEMe Ha CIIOKOWHO cheToauue [17].

IIpodunsr Ha nuausaTa HoL € IBYKOMITIOHEHTEH,
CBCTOSII CE OT JIBYIIHKOB TECEH LEHTPAJIEH KOMIIO-
HEHT ¥ CHJIHO IPOMEHJIMB LIMPOK KOMIIOHEHT, M-
ATO IIMPMHA Ha HUBOTO Ha KOHTHHYYMa HOCTHIa
~4600 km/s. Tpii XaTO WIMpHHATA HA LEHTPAJHUSA
KOMIIOHEHT € CPaBHHMTEJIHO I'OJIAMa, HETOBHSAT IPO-
M3XOJ BEPOATHO HE € HeOy/speH, a Ce U3JIb4YBa BbB
BBHIUIHUTE Ia30BH YaCTU HA ONTHYECKHU ILIETEH aK-
PELHOHEH NUCK OKOJIO KOMIAKTHUSA OOEKT B CHCTE-
MaTa. 3a obsicHeHHe Ha HenmpaBWIHATa Gopma Ha
npoduiaa ¥ CHIHATA MPOMEHJIMBOCT HA LIMPOKUS
KOMIIOHEHT Ca IPEICTAaBEHH OBE XHUIIOTE3H: TE CE
JBJDKAT WM Ha U3XBBPJISHE HA JUCKPETHHU YaCTH OT
BelecTBOTO (,,blobs*) Ha akpenmHOHHHUS HHCK OT
O6Bp30BBpTAIIaTa C€ MarHuTocdepa Ha OsI10TO
JOKYJKE, HJIM Ha IPOMEHJIMB BATHP OT mucka. Oue-
HEHA € MApaTa Ha EeMMCHS Ha €IMH cpeaeH ,,blob*“.
Ilpn momyckaHe Ha onpezesieHa 06JIacT OT IUIETHO-
CTH Ha rasa € IpecMeTHaTa ¥ HeroBaTa Maca, Bb3JI1-
3awa cpesHo Ha okojo 101" M.
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JIuuusta Hell 4686 uma HeOynspeH npodu.
[penmosnara ce, 4e TS Ce U3/b4Ba [IasHoO B obnact-
Ta HA TPAHMYHHSA CION MEXY aKPELMOHHHS HCK 1
6I0TO JUKY/Ke U HeiiHaTa 6bp3a IPOMEHJIHBOCT C
XapakTepHO Bpeme 1 jieH ce onpenend OT U3MeEHe-
HHMETO Ha YCJIOBHATA B Ta3H obnacr [17].

U3CJIEJOBATEJICKH! IIVIAHOBE

3amaua Ha GBACIIATE H3CIEABAHAS € HIACHABAHE
Ha (M3AUECKATE MEXaHU3MHU M MPHPONATa Ha po-
LleCHTE ¥ ABJIEHHSTa, QOPMUPAIIH H3TBHUBAHETO HA
pasmiexIaHuTe 06EKTH N0 BpEME Ha aKTHBHH " Cro-
xoitnu a3y Ha 6azaTa HA aHAJIU3 HA HabIr0eHuA OT
pas/IMYHM CIIEKTPAIHI obnacTu:

1. TMosy4aBaHETO HA HOBH CHEKTPOCKOMUYHU
JAHHHM 32 DEHTTEHOBHTE [IBOMHH LSI +61°303, LSI
+65°010, X Persei, 3a CUMOMOTHIHATE 3BE31H AG
Dra. AG Peg, Z And u 32 IOBTOPHHUTC Hosu RS
Oph u T CrB.

' 2. TIpea 2006 r. Hue HaOMIOAABAXME [OCJIEIHOTO
n3byxBaHe Ha CHCTEMATa Z And. Br3HEKHAxa BUCO-
KOCKOPOCTHHM a6COPGIMOHHA ¥ EMHCHOHHH KOMIIO®
HEHTH HA CNEKTPAJHATE JIMHAH, KAKBUTO HE Ca Hab-
NIoaBaHy 10 cera. TAXHOTO H3C/IEBAHE € OT IMPHH-
[ANMAJTHO 3HAYEHME 33 H3y4aBaHe Ha MPOLCCUTE Ha
B3aMMO/ICHiCTBAE B Ta3| cucTeMa. I1o CHINOTO BPE-
Me B ChCTOsHME Ha u3byxsane Oe u cucTeMara AG
Dra. B Helinus IHHEEH COEKTHP Bh3HHKHAXA npodu-
s ot Tuna P Cyg, MHAMKMpALIY H3THYAHE HA ONTH"
WeCKH ITETHO BelnecTBo. OMmiucaHoTo MOBEJCHHE CC
Ha6ioaBa 3a IBPBY [T NO JIMHWK OT BUAUMATA
obnacr.

3. B gauayoTo Ha 2006 r. 6 MaKCEMYMET Ha Gus-
chKa 110 BpeMe Ha IOCIIETHOTO n3byxBaHe Ha CHCTE-
maTa RS Oph. Hue nmaxme Bb3MOXHOCTTA 11a Hab-
JIofaBaMe Ompeneenu obnacTu OT HeWHus CIeK-
THp 1O BPEME Ha HaMaJIABAaHETO Ha 6nsicbka cien
MAKCHMyMa. VI3KITIOYHTEIHO HHTEPECHH IPOMEHH
ca PETHCTPHPAHH B JIMHUATA Ho., xouTO MOTaT Jia
JajaT ChIIECTBEHa MH(pOpMaLus 32 npuponara u
- eBOJIIOLHMATA HA OKOJIO3BE3JHUTE ra30BH CTPYKTYPH
CJIe/; TEpMOAAPEHOTO H3ByXBaHe.

4. KoMOHHMpAH aHAJM3 HAa HAIIUTE ONTHYCCKH
HaGMIOEHU ChC CITETHUKOBH M HA3CMHH Habmone-
HUS B PEHTrEHOBMA, raMa- H paiioIHana3oHuTe.
TeopeTH4HO MOJIE/IUPaHE HA IPOLECHUTE Ha B3aUMO-
JeHCTBHE B PA3IMYHUTE aKPETHPAIIH o6extu. THp-
CeHe HA NMPHJIMKHM B MPONECHTE, KOMTO NpOTHYAT
OKOJIO pa3JIMdHH KOMIAKTHH obextn — Genm Ky~
JOKeTa, HeyTPOHHHU 3BE3/IH, YEPHH AYIKH ChC 3BE3NL-
Ha Maca ¥ CBPbXMaCHBHH YEPHU JYTKH.
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INTERACTING BINARY STARS WITH ACCRETION

FROM STELLAR WIND

(Summary)

We present the most important investigations
of Be/X-ray binaries and symbiotic stars per-
formed in the Institute of Astronomy of Bulgarian
Academy of Sciences during the period 1993-
2007. They are based on observations obtained with
the 2-m telescope of the National Astronomical
Observatory Rozhen, 2.2-m telescope (ESO), Green
Bank interferometer (USA) and a few other tele-
scopes. Our results include: (1) comparision of

the circumstellar disks of the Be/X-ray binaries
with those of Be stars; (2) systematic investiga-
tions of the H-alpha emission of the Be/X-ray bi-
nary and galactic microquasar LSI+61°303; (3)
investigation of the mechanisms of the outbursts
of the symbiotic stars AG Dra and Z And and
structure their envelopes; (4) investigation of the
circumstellar structures and mass loss from the
recurrent novae RS Oph and T CrB.
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