4.8. MonekyaspHbie 00jaka, 061acTu
3B€31000pa30BaHUs M KOCMUYECKHE Ma3€epPbl

MounexyaspHbie 00naka. BHyTpu npoTsxkeHHbIX 06/1acTelt HEHTPATIb-
Horo Bogopoza HI ¢ xapaxTepHoit KOHIEHTpalKel aToMOB nyyp ~ 10 cM—3
4acTo HAaGJIIOAIOTCS IIOTHBIE XOJIOAHbIE 06J1aKa MOJIEKYJIIPHOTO BOJO-
pona, Hauboslee HHTEHCHBHbIE U3 KOTOPBIX — TMTAHTCKHE MOJIEKYJISP-
ubie obnaka (CTMO) umeror maccy, npessimanomyio 105 Mg u xapakTep-
Hble pa3Mepsl 10 40 nk. B HUX cocpenoToueHa OCHOBHAsI YacTh MoJie-
KysasipHoro ra3a Ha (mosmas Macca MosiekyssipHoro rasa B I'anakruke
onenuBaercs B 2 - 10°Mg). TMO — camble MacCHBHbIE TPaBUTAI[MOHHO-
cBsi3aHHble 06beKThl B [anakTike. BOJbUIMHCTBO U3 HUX COCPENOTOYEHO
B KoJIblie Ha paccTostHuY oT 4 10 8 knk ot neHTpa l'anaxruku. OHu BeTpe-
YaI0TCS KAK B CIIUPAJIbHBIX PyKaBax, Tak u (pexxe) Mexay Humu. O6/aka
HEOIHOPO/HEI, B HUX €CTb X0JIONHbIe yIIoTHeHus (n ~ 100—-1000 r/cM3,
T =~ 10K, pasamep ~ 0.3—1 nk). Mosexynsipable 06/1aka MEHbIIEH Mac-
cbl 06pa3yIoT IIOTHBIE I106YbI (r106y b1 Boka), BUaMMbIE KaK YepHbIE
nsitHa Ha ¢one Mneusoro ITytu wiu obnacreit HII (nampumep, Kon-
ckasi ['osioBa w1 YrosbHbIM Mellok), ¢ MaccaMu 10 HECKOJIBKUX COTEH
M. B HEKOTODBIX 13 HUX HAGJIIOAAIOTCSI IPU3HAKY 3BE31006pa30BaHuUS.

B MonexynsapHbix o61akax o6Hapy»xeHbl 6oee 100 pasnmu4HbIX Mo-
nexya. Ilocne Hy Haubonee obunpua mosnexyna CO. Ee koHuenrpanus
B NEepBOM NpubIKEeHHH NPONOPLHOHANIbHA KOM4ecTBY Monekyn Ho:
n(Hz)/nco ~ 10* Habnwogats usnyuenne Monexyst Hy Tpyano (y Hee
HET JIMHUI B ONTUYECKOM WM paguoznuanasoHax). Ilostomy macca Hy
06br4HO onenuBaercs o Macce CO, uaMepsieMoil 110 paaOU3IYYEHHIO.

Kocmuyeckue ma3zepsl (KM) — HeTensioBble HCTOYHUKU PaZUOU3-
JIy4eHUs1, B KOTOPBIX TEIJIOBasi SMUCCHS Ia3a B CIEKTPAJIbHBIX JIMHUAX
MOJIEKYJT YCUJIMBAETCS 33 CYeT npeobragaHusi HHAYIIMPOBAHHOTO U3JY-
yeHus HaJl OTJIolIeHueM (Cp. ¢ TabopaTopHbIMY Na3epaMu® ). MasepHbIe
HCTOYHWMKY OTJIMYAIOTCS BHICOKOM sIPKOCTHOI TeMIlepaTypoii U BHICOKOM
creneHbio nojspusanuu B inHuAx. Hanbonee ussectusie KM Habmona-
10T B uHMAX ruapokcuna OH (A = 18 oM, Ty ~ 10*2 K), Bonst H,0
(A = 1.35cm, T, ~ 10'5-1016 K), monookucu kpemuus SiO (2-7 mm,
T, ~ 10! K) u meranona CH3OH (1.2 cm). MazepHble UCTOYHU-
K OOBIYHO acCOMUPYIOTCst 60 ¢ obacTsmMu 3Be31006pa3oBanus, e

SWmcercs B BUILY OlMIIaKOBasi (PUBMUCCKAS IIPUPOJIA UBNYUCHHS; PACXOXKEE TIPE/ICTal-
Jietive 0 Jiasepax Kak 06 y3KolanpasJieliHbIX y4KaX KOrCPCHTIIOrO CBCTA 1€ COOTBETCTBYET
KM — B IMX OTCYTCTBYCT HCKYCCTBCIIO CO3/1aBacMasi B JIaGOPATOPHBIX YCJIOBUsIX BHICOKAs
cTellelib HanpasaeHIiocTH uasydciius. KM uaiyyalor Briosiie usorporitio!
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OHM TIPENCTABISIIOT co60it ckortenus Manenbkux (1-10a. e.) rasoBbix
o6pasoBanuii, 06pasyOuX «rHe3a» ¢ pasmepamu 1016-1017 cm, mubo ¢
obnacTsiMu B6JIM3M aKTUBHBIX silep TaaKTUK (T. H. Meramasepsi). [los-
Hasi CBETMMOCTb B Ma3epHO# KoHaeHcauuu coctasaser 1026-1031 spr/c,
a B ciyyae MeramasepoB MoxeT mocturaTh 10%% spr/c. ITo osHauvaer,
YTO B Y3KOM CreKTpajbHOM auanasone KM uanyyaror 1044-10%! «pa-
11odoToHOB» B cekyHay. Konnenrpanust yacrui raza B KM cocrasisi-
er 107-10%! cm~3, maccot KM B ob1acTsix 38e31006pa3oBatus MOpsAKa
macc maanert, 1027-10%C r (B03MOXKHO, 3TO IPOTOINJIAHETHbIE CTYIEHHU).
Bonee cnabpie KM BeTpeuaiorest B obnactsax BsauMoaeicTsusi 06010-
YeK CBEPXHOBBIX C MOJIEKYISAPHBIMH 06JIaKaM¥ U B OKOJIO3BE3HBIX 060~
JIOYKaxX BOKPYT CTapbIX 3BE3/ MO3AHMX CreKTpaibHbix Kiaaccos (K,M) ¢
CHJIbHBIM HCTEYEHHEM BEIIECTBA.

Jns pyukuuonupoBanns KM Heobxonuma, kak u B ciydae Jabopa-
TOPHBIX JIa3€POB, HHBEPCHAsI 3aCeJIEHHOCTh AaTOMHBIX YPOBHel (0TpuLa-
TeJIbHbIHM K09 duIeHT noraomenus): na/ge > ni/g1, TA€ g1,2 — CTaT-
Beca ypoBHeit nepexoia. BricOKass MOLIHOCTb BHIXOSIIETO U3JIY4YEHUs
BO3HUKAET 33 CYET MHAYIMPOBAHHBIX MEPEXOAOB C BEPXHETO METACTa-
OUJIbHOTO YPOBHS «2» HAa HIDKHUIA «1», CTUMYJMPOBAaHHBIX (DOTOHAMHU,
KOTOpble POXKHAIOTCS B CPEZle 3a CUET TENJIOBOM SHepruu (CTOJKHOBe-
HKEe aTOMOB, pekoMOuHanust). IHAyMpPOBaHHOE M3JIyYeHHE BO3HUKAET
Ha TOM e 4acToTe U ¢ ToM e (a30ii U pacrpoCTPaHSIETCS B TY K€ CTO-
POHY, YTO ¥ BBI3BaBILUii ero (hOTOH.

O6pasuo rosopsi, KM HenpepbIBHOTrO AeHCTBUS NpeACTaBIsET CO-
60i1 TEMIOBYI0 MallKHY, IIepepabaThIBAOIIYIO ¢ HEKOTOPOI addexTHs-
HOCTbIO DHEPrHI0 HAaKayKM, NOCTYNAOIIYI0 OT BHEUIHEIo MCTOYHMKA,
B 9HEPrui0 MasepHOro uajyderus. [lis paboThl Takoil TemnIoBoil Ma-
IIMHEL He0OXOAMMa KaKk MUHMMYM TDEXYPOBHeBasl CHCTEMA IO CXeMe
1 — 3 — «2»—«1» (HaKauKa Ha BEPXHUI1 YPOBEHD C [IOCIEAYIOLIKUM CTO-
KOM Ha BepXHMil (CUTHaJbHBIN) YPOBEHb Ma3epHOTO Iepexoxa) WU
1 — «3»—<«2»— 1 (HaKayKa Ha BeDXHUH CUTHAJIbHbII YPOBEHb Ma3ep-
HOTO Iepexofa «3» W CTOK € HIPKHEro CHTHAJbHOTO YPOBHS <«2» Ha
ypoBeHb 1). B kaBblukax — HOMepa YPOBHell, IepeXox MeXIy KOTOPbI-
MU POXKAaeT MadepHoe uanyyenue. OTCyTCTBUE WK Oc/abieHue CTOKa
3HEPTUY C YPOBHsA 3 Ha BEPXHUIT CUTHAJIBHBIH «2» MPUBENET K YMEHbIIe-
HMIO 3aCEJIEHHOCTH BEPXHETO CUTHATBHOTO YPOBHS «2» B [1€PBOM CJIy4ae,
a OTCYTCTBHE CTOKa C YPOBHS «2» BO BTOPOM CJIy4yae NPHBEAET K MOBbI-
IIEHUIO HACEEHHOCTH HILKHETO CUTHAIbHOTO YPOBHsL. B 0boux ciyyasix
MHBEPCHasl 3aCeJIEHHOCTh CUTHAJIbHBIX YPOBHEH GBICTPO MCYE3HET.
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Hakauka u crok suepruu B KM ocymectsasiercss u6o yepes pa-
nuatuBHble (R) unu cronkuoButensubie (C) npoueccs:, aubo 3a cyer
XUMUYECKUX ITpoueccoB. B mocnenneM ciydae o6pasyercst MOJieKyIa B
BO30YKIEHHOM COCTOSIHMH WJIM XK€ Pa3pyLIaeTcss MOJIEKYJIa Ha HIKHEM
CUTHAJIbHOM YPOBHE B [IPOLIECCE XUMUYECKON peakiuu. JlabopaTtopHsiit
NpUMep TaKoro pofia — 3KCHMEPHbBIE Jla3ePhl HA HEYCTOWYMBBIX COEIH-
HeHusx 6yaropoanbix razoB Heg umu Xes.

[Ipu R-cTOKeE BaskHO, YTOOBI KBAHTBI CTOKA «2»— 1 cCBOGOZHO BBIXOAH-
JIK U3 Ma3epPHOr0 UCTOYHMKA, HHAYE BOZHUKHET TEPMaJIi3allusi YPOBHEI
(3aceNeHHOCTh YpOBHeH GymeT CTpeMHuTbCsi K GOJIbLIMAHOBCKOMY pac-,
npezesieHuo, kak B yciaosusax JITP). [lna mazepa co CTONKHOBUTE/Ib-
HOI HakauKoil Heo6X0onMMO, YTOOBI HAKAYKA M CTOK DHEPTHU OCYIIECTB-
JISTUCh YaCTUIIaMH C Pa3HBIMH 3HePrusiMu. Taxue HepaBHOBECHbIE yCIIO-
Blisi BO3MOJKHBI B YIapHBIX BOJIHAX, TI€ TEMIIEPATYPHI 3JIEKTPOHOB U aTO-
MOB (MOJIEKYJT) MOT'YT 3HAUUTEJIbHO OTJINYAThCA.

4.9. KocMuueckue Jy4yd ¥ CHHXPOTPOHHOE M3JIy4YeHue

Kocmuueckumu srydyamu (KJT) Ha3bIBaIOT 3apsi’kKeHHbIE YACTUIBI BbI-
coxoit snepruu (ot 108 1o ~ 3 - 102°3B), npuxonsuue aubo or Connua
(E < 10'°3B), mubo u3 Mex3BeaqHOro npocTpancTsa. Kocmuueckue Jy-
uM 6bLTM OTKPBITH aBcTpHiickuM ¢pusukom B. Teccom (V. Hess) B 1912 1.
Ilo cBoum ¢usmyeckuM csoiictBaM KJI mpeacraBisioT coboit CHbHO
pa3pekeHHbI! PeJIITUBUCTCKUI I'a3, YaCTUIBI KOTOPOTO IPaKTHYeCKU He
B3aMMOJEHCTBYIOT APYT C ApyroM (sHepreTuyeckuii cnektp KJI umeer He
MAaKCBEJUIOBCKHUH, a CTENIEHHOMH XapaKTep), HO MOT'YT CTAJKUBaTbCA C Ya-
cruramu M3C 1 B3aMMOZEICTBYIOT C MEXX3BE3THBIM MarHUTHBIM I10JIEM.
B KJI npeobagaoT NpOTOHbBI, HO MMEIOTCS TaKXK€ 3JIEKTPOHBI, aybda-
JacTUIIbI U sApa Gostee TSKEIbIX SJIEMEHTOB C 3apsAfoM 110 Z ~ 30. ITotox
KJI B6:m3u 3eM/u CpaBHUTEBHO MaJl, 0KoJio 1 yacturml/(cm?-c), oqHa-
KO MIOTHOCT aHepruu Uy ~ 1 3B/cm® cpaBHMMa € IIOTHOCTBIO CyM-
MapHoro DM wuanydyeHus 3Be3q B l'anmakTuke, WM C IJIOTHOCTBIO 3HEP-
TUU TEIIOBOTO ABMXKEHUSI MEXK3BE3IHOTO ra3a i KHHETHYECKO SHEPIUK
ero Typ6yJ/IeHTHBIX IBMKEHHUIA, a TaKKe C IVIOTHOCTBIO 9Hepruu (B?/8r)
MarHuTHoro noss lanakTuku.

Juepreruyeckuii cnektp KJI — crenenHo, HeTeNI0BOM, MMeeT Hec-
KOJIbKO XapaKTEpHbIX M3JIOMOB, B CpeHEM I10Ka3aTesb CIIEKTPa OKOJIO
2 (tounee: I ~ E~17, puc. 4.5). KJI c sneprueit 10'1-10'¢ 3B npuxo-
ST C PABHOM BEPOSTHOCTBHIO C J1I060r0 HanpasJieHus: Ha Hebe (M30TpoI-
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