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Wcnonb3ys mupokonoocHbie Ha3zemuble n BHearmocdepube UK dporomerpuueckne HabII01€HNA,
usydeHo pacnpejesienue sueprun B cuekrpe (POC) y 87 MomoApix 3Be3[ B UHTEpBAJe
0.36-100 mxMm. 3ydenHbie 06bEKTH MOKA3a/ M BCero narh TurnoB kpusbix POC. Beuia paciampena
panee mnpemoxkeHHas cxema kiaccudukamuun PIC y momoasix 3Be3n mo mx MK-cmexkTpam.
Hopasi cxema knaccudpuramum PIC mo3Bossier OObSCHATH 3IBOTIOMUOHHYIO CXEMY BEIIECTBA
B OKOJIO3BE3JHOM JMCKE Yy MOJIOABIX 3B€37. ¥ OTHEJbHBIX 3Be3 HADOJ0IaeTcss [0 dYeThbIpex
YYIACTKOB C U30BITOYHBIM U3/Iy9EHUEM B CIEKTPE, 9TO MOXKET ObITh 00bsICHEHO CYIIECTBOBAHUEM B
cucTeme JOMOJHUTEIbHBIX HCTOYHIUKOB TEIIOBOrO u3iydenus. Haubosiee BeposaTHbIE TEMIIEPATYPbI
JOTIOTHATETLHBIX UCTOYHUKOB B CHCTEMe cOOTBeTCTBYIOT ~ 1500-2500 K n 90-120 K.

BBEJEHUE

K macrosimemy BpeMeHU HE CYHIIECTBYET OJHO3HAYHON WHTEPIPETAIMH MPOUCXOXKIEHUS N3DBITKOB M3JIyYe€HUs B
P3C y pasubix rpyumn mosoasix 38e3 [1, 2]. Heckonbko ser Tomy nasan Jlaga u kosuteru [3-5] pacupocrpanuiu
mpocTyio cxemy Kiaaccuduraruu POC mst momoabix 38e3. [1o ux mpemmosoxennio, kiracc I — 0obexTor ¢ POC,
cxozubie ¢ POC gepHorenbroro uanydenus ¢ remmneparypoit 50-100 K, makcumym KOTOPOit HAXOAUTCS HA JIJTHHE
Boutabl 30-100 MrM. Tunuuansre 3Be3a61 Tha T Tenbia n3 obmakos Tenba—Bo3Hndero, BUAMMBIE B OMITHYIECKOM
nuanasone, umeior POC no3ganx cnekrpanbHbIx Kiaaccos [6]. Jlana u komreru [3] memunun ux va IT u ITT tuner ma
ocuoBe nx PIC B manekoit UK-vactu cnekrpa. Kiace II umeer n30bITKu U3/1y4eHus B CIEKTPE, B TO BpeMs KakK
kmacc III mmeer masbie niu BoBce He nMeeT n30bITKE B mamekoMm MK-crnekrpe. BoabmmacTso 38e31 11 kmacca —
kinaccuueckue 3se37pl tura T Tenbua (CTTS), koropeie nmeior cuibayio Hy-smuccnio, a Takxke Y®-u3bbiTok
B P9C.

[Ipenmonaraercs, 9T0 B TeYeHUE IBOJIONUY CHIbHOE B majekoit MK-gacTu u3mydenne 000I0UYKY MEPEXOIAT
B M3JIy4eHHE OKOJIO3BE3JIHOTO JIMCKA, 3aTeM BEMIECTBO B BHJIE aKKPEIWHW YACTUYHO MAJAET Ha 3Be3[y, 4acTh
BEIIeCTBA JAMCCUITMPYET MM KOHJIEHCUPYETCs Ha TBEPJIbIE Tejia OKOJIO IeHTPasbHOIT 3Be3/1b! [4, 6]. POC o6bexToB
I kmacca coracyercs B Moziesi 060JI0uKH ¢ majienueM semectsa (1-4) 107 Mg /rox [4, 6, 7).

P3C obbexTon Il kacca Xopoimo corjacyercs B MOMEIU TUCKA, HO TYT HE sICHO, TIEPEM3JIydIaeT JIn JUCK
3BE3/HOE M3JIy9YEeHUE, UM CaM U3JIy9aeT 3a CUYeT BA3KON AUCCUIAINT, WU B U3JLyYeHUH YIaCTBYeT KOMOMHAIIWS
9THX Hporeccos [7, 8].

Henpio Hacrosiiedr paboTbl sBjsiercd aHaaun3 KpuBbix PIC rpynmbl MOSIOABIX 3BE3J, B AHANA30HE
0.36-100 MKM, /1jI1 KOTOPBIX 00JIee MOJTHOIEHHO M3BECTHRI (DOTOMETPUIECKIE 3BE3THBIC BEININHBI B ONTHYECKON
n UK-gacru cekrpa. DT0 MO3BOIMIO Obl /i JOCTATOYHO OOJIBIION BHIOOPKK MOJIOABLIX 3B€3, OoJiee AeTajbHO
mocTpouth kKpuBbie POC u mpoBecTu ux anam3. Mol cautaem, ato ocobernroctr POC y pa3HbIX MOJIOIBIX 3BE3/T
MOYKHO OObSICHUTH HE TOJBKO HM3JIyY9E€HHEM OKOJIO3BE3HOIO JUCKA, HO U TEIJIOBBIM H3JIy9YEHUEM KOMIIAKTHBIX
NK-uCTOYHUKOB, HAXOAAIIUXCS B OKOJIO3BE3THOM OKPYZKEHUH.

PE3VYJIBTATHI

Cpennve 3Hadenusi OJ€CKa BCEX WMCCAEIyEeMbIX 3Be3[, momaaafomux B uHTEpBaa oT 0.36 m0 100 MM, ObLIH
B3dTbl U3 cuoucka [9], B KOTOpOM ObLIM HAKOILUIEHBI JAHHbIE DPA3HBIX ABTOPOB, IOJYYEHHbIE 33 MHOIHE
rogel. Tam ke mpusenenst UK-pesynbrarer mabmogenuit IRAS. Hamu Obutn oToOOGpaHbl Takue 3BE3IbI, IJIs
KOTOPBIX HMMEIOTCA H3MEpPEHHs IO BCeM BblmeyKasaHHbIM mojocaMm. Okomo 90% o0beKkToB Hammell BLIOOPKH
yIaJ0Ch COCTABUTH M3 TakuxX 3Be31. CHMCOK OrpaHUYUBAJICA TEM, UTO JJId HEKOTOPBIX 3BE3J HET JOCTYITHBIX
¢doTrOMETPUYIECKUX U3MEPEHUIA, [10JIy YeHHbIX OQHOBPEMEHHO 110 BCeM 10J10caM. KpoMe Toro, B CIIMCOK BKJIOYEHBI
00beKThI, HAOTIOHaeMbie TOIbKO B IK-gactu ciekrpa. s cpaBHeHus ObLIN HCIOIH30BAHBI CPETHUE IBETOBBIE
[OKA3aTe/Id CTAHAAPTHBIX 3BE3/-KAPJIUKOB, B3saTbie 13 pador [10, 11]. 3Be3auble Bejudutbl ObLIM UCIIPABIIEHBI
38 MEXK3BE3JHOE MOKpacHeHWe mId auanas3ona 0.36-5 MkM. BenmmumHa mOKpacHeHHS CTAHOBUTCA MeHbIne 1%
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Puc. 2. 3asucumocts Temmeparyp Th u Th. Tak Kak 3HAYEHUS ITUX TEMIEPATYP YaCTO OJMHAKOBHI JJI PA3HBIX 3BE3],
MHOI'm€ TO4YKH COBIIQJalOT

[P JJIHHAX BOJIH GosibIne § MKM. HaMu ObLIH MCIOJIB30BAHBI CPEIHUAE KPUBbBIE MEXK3BE3JHOIO MOKPACHEHUS TI0
dbopmynam nepexona, KOTOpble NpUBEAEHBI B [12].

[Monyuennsie kpusbie POC y pasubix 38371, uMmeoiux mog00Hbe POC, copTUpOBaHbI [0 PA3HBIM TPYIITAM.
Kaxpiii u3 ygactkoB ¢ uzbbirkamu usjydenus (“rop6os”) mo POC y sTux 3Be3s HaMu ObLI COMOCTABJIEH
¢ POC abcomorHo 49epHOro Teia u OMpejesieHbl TEeMIIEPATYPbI U3JLyUYeHUs, COTJIACYIOMUEcs € U30bITOYHBIM
pacupenenenuem sHeprun. OmudKa B OMPEIEISHIN TEMIIEPATYP IO 3TOMY MeToay coctasiaser ot 250 K B mosoce
0.36 mxMm 70 50 K B monocax 50-100 mrm. Beero 66110 06HApyKeHO msiTh TurnoB KpuBbix POC y ucciemyeMbx
3BE3I.

Ha puc. 1 myist npumepa npuseierst Kpusbie POC mitst Hanbosiee MHOroYncaeHHON [V rpy bl MOTOIBIX 3BE3/I.
Temmeparypbl TOJYyYEHBI IPU COMOCTABJIEHUN W30BITOYHOrO W3JIydeHusi B “‘ropbax”’ ¢ w3jydeHueM aOCOIIOTHO
gepHoro rena. [loaydenubie Temneparypbl Mbl 0bo3Hadwu depe3 11, To u T3 10 BO3PACTAHUIO JJIMHBI BOJHbI
IO CITEKTPY.

Hamu mokazaHo, 9TO MoJrydeHHbIE 3HAYEHUS TEMIIEPATYD [0 KPUBBIM UMEIOT ONPEIETEHHYIO B3AUMOCBA3D.
Ha puc. 2 npuBemena 3aBUCHMOCTD MexkK 1y Temmeparypamu 17 u Th 1jisi pa3HbIX 00bHEKTOB.

Koaddurpenr koppensdnuu Mexkay 3HAYEHUsIMA ITUX TEMIIEPATYD OKa3bIBAETCs JIOCTATOYHO BBICOKMM —
r=84%. Msr mocrponsn kpueble POC y 87 momomprx 06beKTOB, 16 u3 KoTopbix spiasiorca UK-o6bekramu, He
HAOJIIOIAEMbIME B ONTHIeCKOM juarna3one. [1o popmam nosydentbix kpuBbix POC BbIiOpanHbie HAMU 00bEKTHI
Pa3/Ie/IeHbl HA, CJIEAYIONINE MSATh MOATPYIIIL:

1. O6bekThl ¢ kpuBbiMu POC, nmeroniue HECKOIBKO IMUPOKUX MAKCUMYMOB B Osmkueil u maabHeit MK-qacru
crekTpa. [1omobHbIe cClIeKTPhI MOKa3bIBAIOT B 0CHOBHOM MK-ncroununku. Taknx 00beKTOB B HaIleil BHIOOpKE
0Ka3aJI0Ch Bcero 9.
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. O6bexTs! ¢ ogHUM oueHb MUPOKNM MakcuMyMoMm B POC. Makcumym B POC B Taknx o0beKkTax u3peka

MOXKeT HAXOAUTHCA B ONTHYECKOM JUAINA30HE, HO 4acTo Haxonurcs B Osmkueil UK-gacru cnekrpa mpu
1.25-1.62 mxm. B narmeit Beibopke — Bcero 14 takux 00bEKTOB.

. B III rpynmy Mbl OTHECH OOBEKTHbI, UMEMOIIMe HEe MEHbIe 2 MaKCUMyMOB B KpuBbix PIC, mpuuem

BTOpOfI MaKCUMYM IO MTHTEHCUBHOCTHU TMTPEBOCXOJIUT HepBbIﬁ. HOIL&BJISIIOIJ_[&H JaCTb TaKUX 06’beKTOB nMeeT
kpusbie POC ¢ Haubosnee cuibabiM MakcumyMmoM npu 0.25 mrm. Temmeparypa w3iiydeHusi 3TOr0 MUK
coorBercTByer 1" =~ 2500 K.

. K obbekram IV rpynmnbr oTHOCATCS OOBEKTHI, Y KOTOPHIX €INHCTBEHHOE OTJINYNE OT IIPEIAbIAYIIEN IPyIIIbI

TO, 9TO 37IeCh MEPBbI MUK, HAOII0maeMbIil B POC, aBisiercs 6o/tee CHIbHBIM, YeM BTOPOit. MakcuMyMbI Tak
2Ke, KaK B [IpeaplayIeil rpynme, noy4dens! npu 0.56 MKM u 1ipu 0.25 MKM U COOTBETCTBYIOT TeMIIEPATYPaM
5000 K n 2500 K.

. KV rpynne 6111 orHecersbl 00beKThI ¢ riaagakuMu KpubiMu POC. Y Takux 38e3/1 HaDJIF04aeTCs JIUIID OIIUH

MaKCHMYM B OITHYIECKOM JUAIa30He u equHCTBeHHAsS Temieparypa mo POC — T ~ 5000 K. [Ipemraraemas
B Hacrosiieil pabore HoBas cxema Kiaccuduranuu KpuBbix POC i MOIOABIX 00BEKTOB MO CyTH HE
OTJINYAETCS OT CXeMbl KiaccuduKanyu [3—5], a JIuIb BBOAUT NOMOJHUTEIbHbBIE KIACCHI, DOJIEe JIETAThHO
yuaurbiBaoriue ocodernnoctr POC HEKOTOPBIX THIIOB 0OBEKTOB.

O06001mast pe3yabTaThl, MOKHO CIEIATH CJIEIYIONINE BHIBOIBI:
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[To ananu3y kpusbix POC 87 mostonbix 3Be3/1 06HAPYKEHO Beero naTh TUoB Kpubbix POC. Berienenubie
HAMU THUIBI PACIIUPSAIOT CXeMy KJaccudukanun KpuBbix POC y MOJOABIX 3BE3J U MOTYT OIMUCATH
9BOJIIOIMOHHY0 KAPTUHY OKOJIO3BE3HOIO NEPBUYHOIO BEMIECTBA B TEUYECHWE BPEMEHH BBIXOJA 00bLEKTa HA
[JTABHYIO MOC/IE0BATETBHOCT.

. ObuapyrkeHa 3HAIUTETHHAS KOPPEJSIH MEXKJIY MOJy9YeHHBIME TEMIEPATYPAMU TEIJIOBOrO U3JIyYeHUst

OKOJIO3BE3/THOTO BEIECTBA, OMPEE/IEHHAS O W3DBITOYHOMY u3aydeHui0 Ha KpuBbix POC B pa3HbIX
y4acTKax CIEeKTpa.

. CpaBHeHHe MMOKA3aJI0, 9TO OOJBIIMHCTBO THUIMMMYHBIX MOJOIBIX 3BE3I MO3JHEro THma Mo Kpusoir POC

[OKA3bIBAIOT CUCTEMAaTUYeCKU 3aBblineHHyo remueparypy (77), npumepuno wa 1000 K Gosbmiyio, dem
sddexrunbre Temmeparypsr 38e31 (Thg,). OpeeeHHble TeMIEPATyPsl TEIIOBBIX MCTOYHUKOB HMEIOT
xapakrepHbie 3Hadenus — damie Bcero 1500-2500 K u 90-150 K. D10 moxker ObITh XapakKTepHOR
O0COOEHHOCTHIO OKOJIO3BE3JHBIX ODOJOYEK y MOJIOJABIX 3BE3J: MpPU KOHJEHCAIMM ODOJIOYKH MOTYT, B
OCHOBHOM, 00pa30BaThCs 00BEKTHI TOIHKO OIPEIEIEHHON MACCHI U TEMIIEPATYPhI.
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