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aCTpoHOMMNYECKasAd OJIMMIINaJda 12
IIPAKTUYECKUIl Typ, perieHns MapTa
11 xnacc

Bawm jnana kapra, Ha KOTOpPOit OTMEYEeHbl HCTOYHUKU PEHTTEHOBCKOTO n3/1ydennst X-1 u X-2, Haxo-
namuecs B ragakTuke NGC 1313 B cozBesaun Cerku. Ilo BeprukaabHO 0CH KapThl OTJIOZKEHO CKJIO-
HEHWe, 10 TOPU30HTAIBLHON — IPsIMOe BOCXOXKAeHne. Kpome 5Toro, Ha OTAeILHOM JIHCTE TPUBEIeHbI
CIIEKTPbl UCTOYHUKOB, I/l CIIeKTPaJIbHbIE IJIOTHOCTH IMOTOKA IMPUHIMAEMOIO U3JIy9YeHHs BbIpaske-
HbI B enHNAIIaX «Kpabay — U3/IydeHns B pEHTI€HOBCKOM Juanas3oHe oT KpaboBUIHONW TYMaHHOCTH,
1 Kpa6 = 2.6 - 107! Br/(m?- k3B). Paccrognue 10 NGC 1313 cocrasnser 3.7 Muk. Ha Beskwuii cty-
qait ymomaneM, uto 1 kaB — exununa nsmepenus suepruu, pasnag 1.6 - 10716 Tx.

Omnpejiesinre MUHIMAJIBHO BO3MOYKHBIE CBETHMOCTH 3THX HCTOYHUKOB. Cumras, 4TO M3JIydeHHe
06OUX MCTOYHUKOB 0Opa3yeTcs Mpu akKKperun (T.e. MaJeHun) BOJOPOIHOM MIa3Mbl HA KOMIAKTHBII
00'bEKT, OIEHUTE MUHUMAJIbHO BO3MOXKHBIE MACChl 3THX O0BbEKTOB. UTO 9T0 3a 00bekTh! Moria Jjm
BCIIBIIIKA, yKa3aHHOi# Ha KapTe cBepxHoBoil SN 1978K B Toii 2Ke rajlakTuke ObITh IPUINHON CBEYCHMS
JAHHBIX OOBEKTOB?

MOoKHO canTaTh, YT0 (POTOH CTAJTKUBAETCS C FJIEKTPOHOM ILJIA3MBI, €CJIN TOAIAeT B «IIOIEPETHOe
ceuenne 3j1eKTpoHay op = 6.6 - 10725 cm? (0HO Ha3BIBAaeTCs TOMIICOHOBCKUM CEYeHHeM 3JIeKTPOHA),
B3aMMOJIEHICTBIEM ITPOTOHOB ¢ (DOTOHAME MOXKHO IpPeHeOpedb.
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Pemenne:

[TockoyibKy y HacC MMeEIOTCs JJaHHbIe 00 M3JyYEeHUU UCTOYHUKOB TOJBKO B YaCTH PEHTIE€HOBCKO-
ro Jauanas3oHa, TO, OYEBUIHO, OIEHUTH MUHUMAJILHO BO3MOYKHYIO CBETUMOCTH MOYKHO, €CJIM HalTH
CBETUMOCTDH B JIMAIa30He, JJIsi KOTOPOro npuBejieHbl Janabie. Oba rpaduka yeTpoeHbl OJIHOTHITHBIM
00pa3oM: 10 ocH abCIMCC B JIOTapUPMUIECKOM MaciiTabe OTI0XKeHa SHeprusl KBaHTa B K3B, mo ocu
Op/INHAT — CHEKTpaJbHAdA IJIOTHOCTh MOTOKa u3jydeHnsi. COOTBETCTBEHHO, OCBEIEHHOCTD, CO3/1a~
BAaEMYIO KayKJIbIM U3 00BEKTOB, MOYKHO TOJYYHUTh, €CJIN JIjId KaxKJI0ro uHTepBaja Hepruii B 1 k3B
HalTU TJIOTHOCTD MOTOKA U3JIyUEeHUs, TOCIe 9ero CJIOXKHUTH MOJIydeHHble pe3ysbTarThl ((hakrudeckn
MBI TIPU 9TOM BBIUUC/ISEM HHTErpas oT rpadudecku 3aanuoil dyukimn). [Ipu srom BazkHO 3aMeTuTh
U y4IecTb, 94T0 B nHTepBase oT 1 k3B 10 10 k9B mrpuxu Ha ocu abcrmce cOOTBETCTBYIOT HWHTEPBAIAM
B 1 k3B, a B unTepBase suepruit 10 1 k9B — 0.1 k3B (manpumep, 3aMeHsisi Bce JaHHBIE, KOTOPBIE Ha-
XOJIsATCsI JIeBee oTMeTKH 1 k3B, Ha 0JIHY TOUKY €O CpeJIHUM 3HaYeHHeM IIOTHOCTH moToKa). Creryer
OTMETHUTh, YTO 3HAHUE, Y€MYy UMEHHO B JIZKOYJISIX paBeH 1 K3B, juid perenusi He TpeOyeTcs.

Usmepenust jaioT i ucrounnka X-1 oxoso 48 - 1072 Kpabos - k3B, a jis ncrounuka X-2 —
92 - 1072 Kpabos - k3B (3Tu umcjia MOI'yT HECKOJIBbKO U3MEHATHCH B 3aBUCHMOCTH OT aKKyPaTHOCTH
«IUCJIEHHOTO MHTETPUPOBAHUSI» 1, KAK CJIEJICTBHE, BCE TIOC/IE LY IOIINE PE3YIbTAThl — TOXKeE). DTO O3Ha-
qaet, uTo UCTOUHUK X-1 cozmaer ocsementocts £ = 1.3-1071! Br/M?, a ucrounuk X-2 — npumepHo
B D pa3 MEHBIIIE.

BHasi pacCTOTHHUE JIO UCTOYHUKOB, MOYKHO OIIEHUTH UX CBETUMOCTH. 7 = 3.7 MIIK — 9T0 npuMepHO
r = 10?2 M, caeoBarennno, Tak Kak L = 4wr? B, nosmyuaem, uto Ly ~ 1.5-10% Br, Ly ~ 3-10% Br.

ajiee Ham mpujeTcs MoyMaTh, KAaKUM 00pa30M CBETUMOCTH MCTOYHUKA MOXKET OBbITh CBA3aHa
¢ Maccoii 00beKTa, Ha KOTOPBIi IajiaeT BemecTBO. Ha 1epBbIil B3I KazKeTcsl, 9YTO TaKOW 3aBUCHMO-
cTH OBITH HE JIOJIZKHO — 9eM OOJIbIIIe BEIIECTBa yIaJI0, TeM 0OOJIbIe SHEPTHH BbIJIC/IIIOCH, U, CJIeI0Ba~
TeJILHO, UTOTOBasA CBETUMOCTD OIPEJIE/IAETCI TOTHBKO TEMIIOM aKKPEeIu, KOTOPhIi HaM HEW3BECTEeH.
OHaKO, TIOCMOTPEB BHUMATE/ILHO Ha YCJIOBHE, MOKHO OOHAPYKUTh, 9TO B HEM SIBHO YIIOMUHAETCS
BO3MOXKHOCTBH B3aUMOIEHCTBHUSI M3/IyIeHHUsI ¢ aJaforeil mia3Moil. 1o 661 9T0 3HAUMIO?

Ecnu B pesyibraTe akKperun BelecTBa Ha KOMIIAKTHBIN 00bEKT 00pa3yeTcd M3/IydeHue, TO BO3-
HUKAaET U CBETOBOE JIABJICHHE STOr0 M3JIydeHUsl Ha Majialomniee BerecTBo. [lo-Bugammomy, Bo3MOKHA
CUTYyAaIsI, KOI/Ia CBETOBOE JIaB/I€HNE OKA3hIBACTCS HACTOJIBKO OOJIBINM, 9TO CBETOBOE JIaBJICHUE OCTa~
HABJIMBAET JIAJIbHEHIIYI0 AKKPEIHIO (3aMETHM, ITO 9TO JICICTBUTEIBHO TaK, U COOTBETCTBYIOIIUIT IIpe-
JIeJT CBETUMOCTHY HOCHUT HA3BAHUE «IUHITOHOBCKOT'O TPEJIEay B YeCTh aHTJIMICKOIO acTpOodu3nKa
Aprypa Cronim D mHITOHA).

Bynem cumrarh, 9To majaoliee Ha KOMIAKTHBIA OOBEKT BEIIECTBO COCTOUT B OCHOBHOM W3 BO-
Joposia. Cpasy 3aMeTHM, YTO XOTsl BOJOPOJ SBHO JIOJI?KEH ObITh MOHU30BAH, CUJIbI 3JIEKTPOCTATHU-
YEeCKOT'O B3aMMOJEHCTBASA MEXKJIY ITPOTOHAMU U JIEKTPOHAMH OYE€Hb BEJIUKH, U B CPEJIHEM ILIa3Ma
JIO/KHA ObITH 3/IeKTpoHefiTpaibHoit. [TosTomMy To, UTO Macca mmajaroIiero BeecTBa MOYTH ITOJTHO-
CTBIO OIIPeJIe/IAeTCd MPOTOHAMH, & JIABJICHUE M3JIYYCHUS CBA3AHO C B3aUMOJCHCTBUEM C M3/IyYeHUEM
9JIEKTPOHOB, HE JIOJI2KHO MPUBOJIUTH HAC K BBIBOJLY, YTO BCE MPOTOHBI YIIaIyT HA AKKPEIUPYIONINii
00'BEKT, & JIGKTPOHBI YJIETAT MO/ AeHCTBUEM CBETOBOTO JiaBjieHud. PaKTUIECKH Mbl MOYKEM CUUTATD,
YTO B KaxKJOM MAaJIOM 3dJIeMeHTe 00beMa ITPOTOHOB U 3JIEKTPOHOB IIPUMEPHO ITOPOBHY.

Ha omun «arom Bomopogas (s yaobcTBa OyjieM Tak HA3bIBATH YCJIOBHYIO MApy U3 IPOTOHA U
9JIEKTPOHA) CO CTOPOHBI KOMITAKTHOT'O 00'bEKTA JEHCTBYET CH/Ia MPUTIKEHUST
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rae G — rpaBUTAINOHHAA HOCTOsAHHAsT, I — Macca 00BEKTa, M, — Macca IPOTOHA (3JIEKTPOH CyIIe-
CTBEHHO Jierde, U €ro Maccoil MOXKHO IpeHebpedn), R — paccrosHue oT 06beKTa.

Ha Tom xe paccrosinum R oT 06beKTa Ha «aTOM BOJIOPOa» Oy/eT JeiiCTBOBATH JIaBJIEHHUE M3JTy-
YeHUS:
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riae L — y2Ke u3BeCTHad HaM CBETHUMOCTDb O6’beKTa, C — CKOPOCTBH CBe€Ta.



[IpenmosiaraeM, 9TO CBETUMOCTb PaBHA 3/IUHITOHOBCKOMN, T.€. IOIPOCTY IPUPABHUBACM Flpas U
Fs 1 BBIDaZKaeM OTCIOZIa MaccCy:
LO’T

~ ArcGm,

OcTasioch BEIMHUCIUTH MacChl. BO3MOMKHO, HEKOTOpBIE He IIOMHAT MAcCy IIPOTOHA, OTHAKO MOXKHO
BCIIOMHHTD, YTO OHA C JIOCTATOYHON JIJIA HAC TOYHOCTBIO PAaBHA aTOMHOI €JIMHHUIIE MACCHl HJIH, UTO
TO ¥Ke caMoe, BeJIMddHe, obpaTHO# umcity Aporaipo (ecim BblpaskaTh ee B rpaMmax). B mTore
m, & 1.7- 10727 xr. Tommconosckoe ceuenne o7 = 6.6 - 1072 M? (k cokasnenuio, B yc/JaoBHE 33718~
91 B 3TOM MeCTe BKpaJach OIeYaTKa, 3HaYeHne TOMIICOHOBCKOTO CeUeHHs OBLIO 3aBbimenHo B 10 pas,
9TO JIOJIZKHO OLLJIO TIPH BBIYMCACHUAX IMPUBECTH K YBEIMUCHUIO MACC O0BHEKTOB BO CTOJBKO K€ Pas;
eCTeCTBeHHO, TaK1e OTBeThl TaKyKe CUNTAIoTCs NPaBUIbHBIMHU ). OcTalbHble apaMeTphbl HaM yrKe U3-
BCCTHBL.
[ToncraBisas uuciia, mojydaem, 4To

M= L-0.15 kr/Br.

[TockoyibKy y HAC €CTb OIEHKU CBETUMOCTH WMCTOYHWKOB CHU3Y, TO, COOTBETCTBEHHO, W OIICHKU
MacC TaKzKe IOJIydaTcd OIeHKaMHM cHu3y. MuHMMaJIbHO BO3MOXKHas Macca o0bekTa X-1 paBHa
M, = 2-10% kr (r.e. okoso 10° macc Connna), COOTBETCTBEHHO, Macca 06bekTa X-2 okoito 2-10% mace
Coutaria. Takum oOpazoM, 06a KOMIAKTHBIX O0bEKTa — YEPHbIE JTbIPHI.

BosmoxkHOe BimsiHEE HA 9T 0O'bEKTHI BCIIBIIIKKA CBEPXHOBOI (J1azke ecjii He BIABATHCS B 0OCY K-
JICHHE TOTO, KAKMM MMEHHO STO BJIUSHHE MOIJIO Obl OBITH) MOIVIO CJIYUUTHCS B TOM CJIydae, eCJIm
nHGOPMAIMS O BCIBIIIKE yCIIe a J00pPaThCsd /10 UCTOTHUKOB PEHTTEHOBCKOTO najydenus. OTHAKO
U3 IPUBEEHHON B YCJIOBUU KaPTHI BUIHO, YTO YIJIOBbIE PACCTOSHIS M€eK/ Ty CBEPXHOBOI N MICTOYHIKA-
MU COCTaBJIAIOT 110 Kpaijineit mepe npumepno 5 = 300”. Ha paccrostaum 10 rajakTuku 0Koso 3.7 Mk
3TO COOTBETCTBYeT JinHefiHbIM paccrosaustM 3.7-10% x 3-10% & 10° a.e., wm 10/(2-10°) = 5-10° 1k,
T.e. puMepHO 16 ThICsAY CBETOBBIX JieT. OYeBUIHO, UTO BCIBIIIKA CBEPXHOBOMW, CBET OT KOTOPOil Ha-
HPAMYIO JIOTIIET JIO HAC, B COOTBETCTBUM ¢ 0OO3HaYEHUEM CBEPXHOBOI, B 1978 roty, He MOIJIa TIOBJIUATH
Ha BUJIMOEe HaMWU ceif9ac M3JIydeHne PeHTTeHOBCKIX MCTOYHUKOB.

[IpaBna, runoreTnveckn BO3MOXKHA CHTYalUs, KOTJ@ CBEPXHOBas HAXOJIUTCH HAMHOI'O JAJIbIIE,
YeM UCTOYHHUKW, U €€ M3JIydeHue, WIyliee K HaM U K UCTOYHUKAM, PACIPOCTPAHSIOCH TPAKTUIECKH
B OJIHY CTOPOHY, HO 9TO IIPE/IIOJIOKEHIE IIPOTUBOPEINT WHMOPMAIIUKA O TOM, 9TO CBEPXHOBAs BCIIHIX-
HyJIa B TOW Ke TaJIaKTUKe: JIJId Peau3alliy MoJ00HOr0 CIydas HyKHO, YTOObI pa3HOCTh PACCTOAHUI
OT HAC JI0 MCTOYHUKOB W JIO CBEPXHOBOI CYIIECTBEHHO — Ha TOPSAIKN — TIpeBbIaia 5 KK (paccro-
sIHUe «B IIPOEKIIUI» ), HO TOrJa OHA 3aBeJOMO ITIPEBBINIAET Pa3Mephbl JII0OOH, JaxkKe OYeHb KPYITHOMN
raJlaK TUKH.

B.B.I'puzopves

http://school.astro.spbu.ru



