2.4. Acrtpoduanyeckue NpUMepbI CIIEKTPOB

Tennossie ciexTpsl. CrieKTphl, Hanbosiee 6IM3KKE K Y4EPHOTEIbHbIM,
3TO:

A) Cnekrpbl COOCTBEHHOTO H3JTyY€eH NS HEPO3PaYHbIX TeJl (IJIaHEThI
U IpyTHe TBEPIbIE TeJla, MeX3Be3aHble IbIMHKY, HEITPOHHbIE 3B€3/bI B
MSITKOM DEHTT€HOBCKOM JHAIMa30He).

B) Crnekrps 3Be3x Tuna CosHia uiu 6ojiee XOMOMHBIX — TOJIBKO B
BUIMMOM 00J1aCTH.

B) CrexTp $hOHOBOrO (pPeUKTOBOro) uanydenus Bcenennoii. Pe-
JIMKTOBOe u3jyueHue cootBercrByer T ~ 2.73 K u umeer kocMoJioru-
YeCcKoe IPOUCXOXKAEHHE. ITO KBAHTbI, POAUBIIMECS IIPU PEKOMOMHALIUK
MepBUYHOI IJ1a3Mbl, OCTHIBaloONIel BeirencTBue paciiupenus. OHu me-
pecTany NOIJIOUAThCsl ¥ «repepabaTbiBaThCs» Cpenoil, koraa Giaroga-
PsI yMEHBILIMBIIEHCS IVIOTHOCTH ¥ IPOM30LIENIEH PEKOMONHAIIUY BJIeK-
TPOHOB M MOHOB IPOCTPAHCTBO CTAJIO MPO3PAYHbIM (HEHTPAIbHbIE aTO-
MBI IPaKTHYECKU He 3afePKMBAIOT HeMOHU3YIolliee ux uanyyetnue). Jo
3TOM peKOMOMHANNY KBaHTbI, HEMIPEPHIBHO IOTJIONIASCh U Mepensiiyya-
5ICb, HAXOJMJIUCH B TEIJIOBOM paBHOBecuu ¢ miaamoit. Ilocné pekom6u-
HAllMY KBAHTHI MPAKTUYECKU He B3aUMOJEUCTBYIOT C HelTpasibHOI cpe-
Ioit u pacrnpocTpaHsiiotcs cBoboaHo. Huskast sHeprusi KBaHTOB Habmio-
[2eMOTO M3JyYeHHs CBsi3aHA C OGOJIbIINM KPACHBIM CMelieHueM (OHH
YMeHbIINIMN cBoIO 3Hepruio oyt B 1000 pa3), HO cneKTp M3mydYeHus,
Kak ObuI, TaK U OCTAJICS TUIAHKOBCKUM, TOJIBKO CTaJl COOTBETCTBOBATh
B ThicAYy pa3 Gosee Hu3KO# TemmepaType®. HeGonbine OTKIOHEHHS
criektpa (POHOBOTrO M3JyYeHHs Heba OT IUIAHKOBCKOTO PaCIpeaesieHusI
BO3HHKAIOT IO CJIEAYIOMNM NTpuyuHam: 1) paccesHue Ha 11a3Me, 3amoJi-
HSIIOIIEH CKOIUIEHUS TAJIaKTHK; 2) IBMXKeHUEe HabJIioAaTesIst OTHOCHTEb-
HO CHCTEMBI OTCYETA, B KOTOPOIi IOTOK PEJIMKTOBOTO U3JIyYeHHs] PABEH
Hyso; 3) Hanuuue Hebosbmux (AT/T =~ 105 + 10~6) neonnopoamo-
cTeil MHTEHCUBHOCTH, CBSI3aHHBIX C QIYKTyalusAMH IVIOTHOCTH HEKOTAa
H3JIyYuBIIel cBeT cpefbl. VI3 aTUX MepBUYHBIX HEOAHOPOXHOCTEH BIIO-
CJIEICTBHM Pa3BHIMCh HabJII0aeMbie KPYITHOMACIITaGHbIe HEOLHOPOX-
HOCTH B pacipeesieHuH TajlaKTyK.

Heremnosbie cnextpbl. HanGosiee u3BecTHBIE NPUMEPHI HETEIUIO-
BBIX CIIEKTPOB — CIEKTDBI PaJHOIYJIbCApPOB (BPAILAIOUINXCS HEHTPOH-

3Ecau B dopmyaic Thnanka (2.6) sameiuTs v 1a v, rC T — YucCITbit KoaddHIm-
eHT, TO oHa Bce pasio Oyaer onuchiarh Gynkumio [nanka, no ¢ Temicparypoit T (B
pa3 Goavieit). [10ITOMY JONICPOBCKUii CABUT YACTOTHI (KPAcCoe CMEIIEHHC B PAaCHIHPSIO-
mieiics Beenenioit) ue Mensier GopMy HIaIKOBCKOIO CHEKTPA.
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Puc. 2.5. Cnextp xBazapa 3C 273 ot paguo no y-auanazona. Ceepxy — norok F,

B IHCKUX (emuHuua us3Meperusd, 1 STu = 10~26 Br/(m2.Tu)). Cuusy — Besnuu-

Ha vF,, MaKkCUMyM KOTODO# yKa3bIBAaeT YKa3blBaeT Ha 06JIaCTh YaCTOT C MaKCH-

MaJIbHbIM 3HeprobbixesenueM. ITo nannev Tiirler et al. 1999, Astron. Astrophys.
Suppl. 139, 89.

\

HBIX 3Be3/] C CHJIbHBIM MarHUTHBIM I10J1eM), PaINOTaIaKTHK U KBa3apoB,
"JKECTKUX PEHTTEHOBCKMX HUCTOYHHUKOB, HEKOTODBIX OCTaTKOB CBEPXHO-
BBIX 3B€3/l. DTH CIIEKTPbI CBSI3aHbI C CHHXPOTPOHHBIM U3JIy4YEHHUEM peJisi-
THBHCTCKHUX 3JIEKTPOHOB B MATHUTHOM I10JI€ U C NPOLIECCaMU 00PaTHOTO
KOMITTOHOBCKOTO PacCesiHUST «MSITKUX» (KaK IpaBHJIO, TEIUIOBbIX) (o-
TOHOB Ha PEJISTHUBUCTCKUX 3JIeKTPOHaX (CM. HUXe). XapaKTepPHOI 0co-
6EHHOCTBIO TAKMX CIIEKTPOB SIBJISIETCS HAJIMYHE CTENIEHHOMN 3aBUCUMOCTH
TIOTOKA OT YacToThl, F,, ~ v~%, rie nokasareb cTeNeHH o 0OBIYHO UMe-
et 3Hayenus ot 0.5 o 1 (cMm. puc. 2.5). OTMeTHM, YTO CTENEHHbIE 3aBH-
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CHMOCTH NOTOKA B OTPAHHYEHHOM AHMAla3oHe YaCTOT MOXKHO IOJTYYHTh
¥ [UIS1 TETJIOBOTO M3JTy4eH s HEKOTOPBIX aCTPO(HU3NYECKHUX HCTOYHMKOB
(HanpuMep, CYMMHPOBaHHEM IUIAHKOBCKHX KPUBBIX OT CJIOEB C H3MEHSI-
IOUIEICS TEMIIEPATY PO, KAK B ONTHYECKH TOJICTHIX AKKPELMOHHBIX HC-
Kax BOKDYT KOMIIAKTHBIX 3Be3[). B Takux ciydasx ykasaHHeM Ha BO3-
MOHYIO HETEIUIOBYIO NIPUPOAY CHEKTPA OObIYHO SIBJISIETCSI OTCYTCTBHE
IKCMOHEHIIMANBHOTO <3aBaja» F,, ~ exp(—hv/kT') Ha BBICOKHX 4acTo-
Tax, KOTODBLI BCEr/1a IMEET MECTO /IS TEILJIOBOTO U3JTy4YeHHsI C TEMIIepa-
Typo# T'. JIpyrumy pu3HaKaMy HETETUIOBOTO M3J/Iy4eHHs SBJISETCS Bbl-
COKasl CTelneHb Mosipu3anuy (0COOEHHO Il CHHXPOTPOHHOTO H3JIyye-
HUS), & TaKxKe (PU3NIeCKH HepHeMJIeMO BHICOKas! IPKOCTHAsI TeMIepa-
Typa uainy4enusi. Hanpumep, mjist KocMudeckux Ma3epoB T, MOXeT J0-
cruraTh 3Hauenus > 1020 K!

2.5. 3agauu

N\

1. Chepuyecku-cuMMETPUYHOE 00JIaKO ONTHYECKH TOHKOM TEILIO-
BOM IJIaaMbl CxKMMaercsi aguabatnyeckd. B mnpubmvxenun Panes—
JlkuHCca HaiiTH 3aBHCHMOCTb SIPKOCTHOM TeMIlepaTyphl M3JIy4eHUs U
NPYHMMAEMOro TIOTOKA M3JIydeHusi oT paauyca obsaka. Koabduuuent
TMOTJIOMIEHUS U MacCy 00JlaKa CYMTATh MOCTOSIHHEIMH. I1asMy cunrath
UI€aJIbHBIM OTHOATOMHBIM Ia3oM.

Pemenue

a) I, =7,8,,8, = B,(T) ~ T (npubsnwmxenne Panes—xunca),

6) T =n(r)or ~ (1/r3)-r =1/r?,

B) pVY =const, pV~T T ~V~23~1/r? pnay=5/3,

NTy~I~TT ~1/r21/72 ~1/74,

B) F ~ %I ~ 1/r%,

Omser: T}, ~ 1/r4, F ~1/r%

2. Ha nyye 3peHust OXHO 32 APYTMM pacrojiaraercss N OJUHaKOBBIX
006J1aKOB TEIJIOBOIA IJ1a3Mbl C ONITHYECKOi ToMmuHOIT 7. YeMy paBHa HH-
TEHCHUBHOCTb BBIXOJISIIEro U3JIy4eHHs BIOJIb Jiyya 3peHusa? Kak oHa oT-
HOCHMTCSI K MHTEHCUBHOCTH M3JIy4eHHs OT OHOro obsaka? /lats yncien-
Hblit oTBeT 1A 7 = 1 u N = 10.

Pemenue

1. ®opmasnbHBbIi CIOCO6 — U3 ypaBHEHUS [IEPEHOCA:

a) I = S(l — e“"), Iy = e ™ + S(l - e"") = S(l — 6_27), vy
In=In_1e"+S(1—e " =81 -eN7);

6)In/I1 =(1—eNT)/(1—e™).
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