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[TONEITEH CHCTEMATHEH 3MeMeHTAPHEIX JacTHI H HX CBeJIeHHA X HEMHOTHM 00BEKTaM NPHBETH X
THOOTe3e Cy0-9acTHN  KBapkoB” [1]. H2 KOTOPEI NpelINonarakTcy NoCcTPOSHERIME BCE CHIBHO
BIaHMOIeHCTEYHOIITHE raJpoHHﬂ_ TO €CTh ME30HEL, DAPHOHE! H HX pe30HOHE!. KBapeH JomsHE
00Ta0aTe JpOOHEDM OAPHOHHEIM H 3IeETPHIECEHM 3apAIaMH H MAcCoH, 3HATHTENRHO
[IPEREIMANMeH DapHOHHYI0. KBapie MOTYT ARIATECA DEATRHEIMH TACTHIAMHE, 110 PATY IPHIHH
TPYIHO HADMHOZAEMEIME. B pAze OTHOIIEHHH OTHIKAA THOOTEZA O , TPHOHAX" -- Cy0-9acTHIAX
LeI0ro 33PAaa TAKHE TPe0VeT Hi 3HAUHTEAEHOH MAcchl. 3aMaAHIHEO HCKATE KBAPKH (HIH TPHOHEL
KOTOpBIE CHENHANEHD OTOBAPHBATECA HE OVIVT) B YCIOBHAN ACTPOHOMHYECKHY CBEPNIIOTHRL
KOHQHTYPAUHH, B YACTHOCTH, B YCIOBHAY, IPH KOTOPEIX 0DRIYHES YACTHITEL TEPAKT CEQK
HHIABHIVATBHOCTE H MATEPHAL H3 KOTOPOT0 0DPA3VIOTCA HYEISOHEL MOKET 0KA3aThCA
KBAPKOBEIM IIOTEM.

Kax H3BeCTHO. IPH CHATHH 3B£3IE TOCTE 00PA30BAHEA BEIPOEICHHOID MEKTPOHHOTO Ta3a
IPOHCXOIHT |, BIABTHEAHH:" JMIEKTPOHOE B IPOTOHEL, PA3BAN A16P H NEPEeX0] K HeHTpoHHOH
3B€37€; IIPH ATMEHEHIIeM CAATHH 001e€ BEITOJHBM OKA3EIBAETCA IEPeX0o] K BEIPOEIEHHOM)
THOepoHHOMY depMHE-Tazy [2]. EcTecTBeHHO Npeanoaarark, 910 BETOIHEIM OKAKETCA Nepexod K
eme Denee TAKESIRM OAPHOEHEIM Pe30HOHAM, H HAKOHEN, THIOTETHIECKHM CyD-IacTHIIAM:
KBapEAM HT. 1.

[Tepexon & KBapxaM COOTEETICTEYET CHIBHOMY EHYVTpPeHHeMY BO30YAICHHI0 OapHOHOE,
IPHEOIAMIEMY B KOHIOE KOHIOE K HX Pa3EaTy HA (VHIAMEHTATEHES CyO-TaCTHIIEL

[IpoasamH3EpyeM YCI0BHA Nepexola OAPHOHHOH 3B€3TE], KAK NpelllecTEOBABIIEH

KOHGHTYPAIHH, B KBAPKORVIO, IpeHedperas Temmepatypoi. Ofozmaumm gepez B, (s (o, (3
OapHOH H KBapkH. Pacnag

B—o@h+Q:+ s (1

BOZMOECH IIPH HAMHYHH Y EEPHDEE KHHETHIeCKOH JHEPTHH
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rae A - gedekT Macchl B (1), 7 -- Macca GapHOHA; MACCH KBADPKOE COOTEETCTEEHHD OVIVT
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rae 'le -- II0THOCTE OAPHOHOE, ¢ = 2/3 114 HepelATHEHCTCKOTO H g =1/3 mas;
YARTPAPEIATHEHCTCKOIO TA3a. KaK NOKa3EIBal0T OLEHNH, peaslHa (1) MO&eT NpOoTeKaTe TOIBKD
[IPH 0YeHE BEICOKHY IIOTHOCTAX, BEHIY Tero AM4 NPOCTOTH OrPAHHTHMCE VIBTPA-
PETATHEHCTCEHM cayaaes. X0Td B YCIOBHTY CESPXITTOTHEIY KOHGHT} parHi MEI HMENH Je0 ¢
CHCTEMOH, COCTOSMTEH HE BCEX COPTOE OAPHOHOE H HX PE30HOHOE C COOTBETCTEVIOMHME
KOHOEHTPAIHAME, 0JHAKO BEHTY CIOEHOCTH 8¢ PACCMOTPEHHS ANNPOKCHMHEPYVEM 8¢ OTHEM
OAPHOHHEIM TA30M, C HEKOTOpPOH cpelHeH npHEeIeHHOH Maccod M = T, rge 770 -- macca
mvinoHa, a Y - smoxmETens mopamka L <7 < 10 Toraa mueem

ng > {vle -~ 1)P10* en™,  ayy =v-1.7-107%. (5)

IIpu 3ToM paBHOBECHAT IVTOTHOCTE KBAPKOR ONPEIeNHTCT H2 PaBeHCTEA PepMHeBCKHN MPAHHYHEL
IHEPIHHE DAPHOHOE H TPEX KBAPKOB.

PaccuaTpHEad 0apHOHE KaK YISTPAPEIATHEHCTCKHE, A KBaPKH Kak HepelaTHEHCTCEHE, VCIOEHE
PAEHOBECHA 3AMHIIEM B BHIE
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B CIY™aE, KOTO3 H EEAPEH ABMAKTCA VIBTPAPETATHEHCTCEHME, HMEEM

Eﬂsﬁfﬂg 1. )

CTONE BEICOKAR IOTHOCTE, ONPEJeIeHHA HePABCHCTEOM (4), HeoOX0IHMAR 1714 PearuHH (1),
MOZET OBITE, IO-BHIHMOMY, JOCTHTHYTA, HAIPHMED, B HeJpax HeKOTOPEIX DADHOHHELX 3BE3],
OnHaKo. 0 COBpPeMeHHEIM MPeICTABIEHHAM, 3B€31a CTONE BEICOKOH IeHTPATBHOH ITOTHOCTH
Oy IeT HaXOOHTECH B KBA3HCTATHOHAPHOM COCTOIHHH [1].

BapHOHHAT 3Be37a ¢ HexonHoR Maccoit M = Ny npm nepexone Ny DAPHOHOB B KBapiH
NepepalaTEBacT B MACCEHL KBAPKOE Ex-merHEECIgfm sgepram B = Ny{o — ljch JIpHIEM
YMEHBINEHHE JaBIeHHA OV IeT AP = nwi'-.m:: . Tae "' - MIoTHOCTE KBaPEOE OJHOrO CcopTa. Tak



KaK IpH Oepexoge "1 - GapHOHOE, H ') HAXOOAIIHECH B 8THHHALE 00FeMa, B KBApKH,
TPAEHTANHOHHAY 3HEPTHA CHCTEME] He MeHASTCH, TO MI0J00HEH IepeXo] IPHEOIHT K
JATEHEHNIEMY CHEATHE 3BE3IEL

JlonycTaM Temeps, 9To CYIIECTBYET 3Be3THA% KoHGHrypannd ¢ Maccoi My = (-'"*"Qﬂ' + Ng)m,
Ie (¥17L - Macca Tpex keapxos, N -ommoe umcmo KBapKoB oaHoro copTa. [N g - MoMTHOE ¥HCTO
0apHOHOE (NpeHeOperad IPABHTANHOHHEEIM JedekToM MaccEl). BEHIY BOIMOEKHOCTH TOKATRHE
$IAVKTYaUHH II0THOCTH TaKad KOH(HIYPAlHT He OV IeT yeToHIHEOH. brarogapa QaysTyamHy
IVIOTHOCTH B OTHOCHTENRHO HebonemoM o0reme AV, 110THOCTE DapHOHOE MOKET CTAaTh MEHBIIE,
wenM onpeqeleHHad HepapeHcTeoM (4). Torga mponecc cTAHOBHTCA OTHOCTOPOHHEHM H HAYHHAETCHA
[Epexo] KEAPKOE B OAPHOHEL ¢ BEIIENTeHHEM OTPOMHON KHHeTHUECKOH SHEPTHH

E = Ngle — 1jme® rae No—aucno kpaproz B A V. 3To co3TaeT Nepenan B JaBTeHEHE = FAV
H IpHESIET K JaTsHeHMeMy pacllHpeHH0 o0IacTH GIVETVAINH INIOTHOCTH, TAK 9T0 JOKATEHER
$IVETYAUHH II0THOCTH CO BPEMEHEM MOIYT PACIIHPHIECA HeoIpaHHYIeHHO. BEITe19eMan IpH
3TOM MONHAT KHHeTHIECKAR 3HEPTHA
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rae M = (Ng + Ng)m - macca 3se3zs ¢ Hexonsoit maccoit M = {Ng + aNg)m nocne
[epeXoda BCeX KEAPKOE 0DPATHO E DapHOHEL Rg -- T[PAaBHTADHOHHEIA paguyc. [IpH 3ToM
BEIZENAeMAT KHHETHIeCKA JHEPTHT
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ZOCTATOYHA AMA TOTO, ITO0H KoHQHTYpanHo ¢ Maccof /M, Haxoaanryzocd B cocTOSHNH, GMHIKOM
K TPABHTAHOHHOMY PATHYCY, PACOIHPHTE B NPHHOHNE 10 HEOrPAHHIEeHHEIX pazMepor. Ecin npu
3TOM OPEeEpANIeHHe KEAPKOBOI 32306 B DAPHOHHYIO IPOHIET J0CTATOTHO OBICTPO, TO
PACIHpeHHE 0YIeT HOCHTE XapAKTep BIpEIEA. KoHewHO, B KRAPKOROH 3BE3IE, IOTVEEHHOH IVTEM
CHATHA, QUIVETYAHH HE MOIVT NPHBECTH 00paTHO K OApHOHHOH 3Be30e. 0JHAKO B KEAPKOBOH
KOHDHTVPAIHEH, 00paz0BaBIIeiicd BHATAIS 10 KAKHM-THOO IpHIHHAM, (AVETVAIHE, II0-
EHIHMOMY, MOTYT T3aTh HA9aI0 BIPEIEY.

He Hcrm:obeHO0, 9T0 B NEHTPATEHER 00JACTAY HEKOTOPEI HOBSHITHY ACTPOHOMHYTE CKHY
00BEKTOR, BELISTAHIIHY OTPOMHEIE 3HEPTHH (KB3A2HIBE3TEL, B3DEIBHEIE TAMAKTHEH ). HIPAKT POTE
OPOUECCH ¢ YIACTHEM EBAPKOE (HIH IPVIHY Cy0-3acTH). KoHQHTvpauHe THIA XEAPEOERX MOTYT
OKA3aThCA NOME3HEIMHE I AHATHIA CEEPXIITOTHEX NPeI3Ee3IHEY COCTOAHHE, IPeImoIaraselx
B. A AxOapumynAHOM, HIH JTA aHATH3A TepEOHATATEHOTO COCTOAHHA BeeH pacHpAIIeHC
Beenennod.

TTpHATHEIM J0aroM ABTAeTCA OnarogapHocTe B. A, AmOapovaaay 8 1. C. CaaksHY 3a UeHHER
3aMMETAHHA.

JuTeparypa

1. M Geli-Maan, Phvs. Rev. Lett., 8, 214, 1964; Zweig, Preprint CEEIN, 1964

2 B A Awdapyyvaw, I C. Cagwawn, Actpor. &., 37, 193, 1960

3. I C Camxaw, FO.J1 Bapmansaw, 3. B. YyGapan, Tezucsl II coB. rpas. KoHDepeHIHEH, CIp.
205, mag. YeHpepcHTeTa, ToHMHCHE, 19635,

4. A 5 Jewdoeuy, BITE, 42, 1667, 1964.



