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1. BBEAEHHUE

Baxknast poJib npoueccoB ¢ yuacTHeM HeHTPUHO B
KOJIJIaTice CBEPXHOBOH 3Be3Jibl XOPOUIO W3BecTHA [1—
3]. Tlocne Hauana KoJiiarnca, Moka MJAOTHOCTb KOJI-
JIATICUPYIOLIETO KOpa 3Be3/Ibl He JOCTUIHET BeJMUHHBbI
p > 10" r em™3, Bes BLICBOGOXKIAIOLIASCH IHEP-
TUsl YHOCHTCSI HEHTPHUHO, B 3TO BpeMsl MOKUIAIOLIUMH
3Be3qy cBoOOJHO. V3nyueHne sHepruu KoJiancupy-
IOWMM KOPOM OJ1aroiapst BblJIETy HEUTPUHO MpernsT-
CTBYET POCTY HTPOIHM, B Pe3yJbTaTe Uero HyKJOHbI
MPEUMYLIECTBEHHO OCTAlOTCS CBSI3AHHBIMM B Slpax

npu OOBIUHBIX SAJIEPHBIX TIJIOTHOCTSX. HpI/I IMJIOTHO-

CTAX, MPEBOCXOAALINX HECKOJIbKO € IMHHILL 1011 r CM73,

HEUTPUHO BBICOKUX IHEPrui 3alepKUBAIOTCS BHYTPH
KOpa M3-3a ynpyroro paccesinus Ha siapax. @paxuus
JIENITOHOB BHYTPH KOpa yBEJMUMBAETCS, UTO BEIET K
YCWICHHIO YIAPHOK BOJIHbI, OTBETCTBEHHON 34 B3PbIB
cBepxHoBoi. Ho cpennnii cBoGoaHbIN TpoHer HeUTpU-
HO HU3KUX 3Hepruil F, < 10 M3B ocTaetcs 60Jb1IKM,
¥ T03TOMY TaKUM HEHTPHHO Jierde TuddyHIMPOBATDH
HapyxKy. HeATpHHO HM3KHUX 3HEpTHil B Kope 3Be3Jibl
MOSABJSAIOTCS B pe3yJ/bTaTe HECKOJbKHX TMPOLECCOB,
HarpuMep, H3-3a HeyNnpyroro paccesiHusi HeHTPUHO
Ha cBOOGOMHBIX 3JieKTpoHax [4] wiau Ha sigpax [1] u
Jp. UToObl BLISCHUTH cyMMapHblil 3h(eKT, KOTOpbIi
OKa3blBaIOT HEHTPUHO HA MPOLeCC KOJWIarca, cjeayeT
BKJIIOUHTb B pAacueThl NepeHoca HEHTPHUHO B CBEPXHO-
BOW BCE BO3MOKHbIE MTPOLLECCHI C UX YUACTHEM.

B nacrosieit pabote ucchaenyeTcss oJMH U3 BO3-
MOXKHBIX MCTOUYHHKOB HEHTPUHO HHU3KHUX SHEPruil —

"E-mail: dzhioev@theor. jinr.ru
“E-mail: vdovin@theor. jinr.ru

MPOLLECC UCITYCKAHUS Mapbl HEUTPUHO—AHTHHEHTPUHO
(v7) BO3OYKJIEHHBIM SIIPOM.

(A,Z)*—>(A,Z)+I/k+l?k. (l)

B ¢opmyne (1) unneke k =e, p, T ykasbiBaeT Ha
TPU apoMaTa HeHTpUHO. BaxkHocTb 3TOrO mnpotiecca,
MJIYLLIETO B 9KCTPEMAJIbHBIX YCJIOBUSX 3BE3/IHOTO KOJI-
Jlarca, T.e. pu 0YeHb BLICOKHX TeMrepaTypax H MnjaoT-
HOCTSIX, WISl acTpou3nKu nepsbiM ocosHas [loHTe-
KOPBO [D], 3aMeTHBIINI, UTO HCTTyCKaHHE HEUTPUHHBIX
nap HarpeTbIMH s1IpaMHy MpeacTaBJsieT CoH0H MOUIHBINA
MeXaHU3M MoTepH 3Hepruu 3Be3famu. [1osxe bakas n
Jip. [6] ykasaJiu Ha To, UTO, HECMOTPSI HA HU3KYIO BEpPO-
SITHOCTb, 9TOT POLIECC MOKET 0Ka3aThCsl BaXKHbIM H3-
3a TOT0, UTO MPH 3BE3/IHBIX TEMIIEPATYPAX MOKET ObITh
CYLIECTBEHHBIM TEMJIOBOE 3acesieHre BO30YKIEHHBIX
COCTOSTHUH s1ep.

Paccmotpum ancam6iib siiep B paBHOBECHH C Tell-
JIOBBIM pe3depByapoM mnpu Temrneparype 71'. Pojb Ta-
KOTO pe3epByapa HMrpaeT BHYTPEHHsil 4acTb 3Be3-
JIbl, TemIepaTypa KOTOPOH HaxXOJUTCS B Tpelesax
or 0.5 10 2 MsB (0.86 M3B ~ 10!V K = 10 T'K).
Bo36y:KeHHble COCTOSIHUS §Iiep 3acesieHbl B COOT-
BETCTBHH C pacripesiesienneM bosibiivana g; = (2J; +
+ 1)exp(—E;/T), rne J; u E; —CNUH ¥ 3Heprus
B030y»K/eHus ypoBHs ¢. Hac uHTepecyer noJsnas cko-
poCTb pacnajaa TepMHUECKH BO30YKIEHHOIO COCTOSI-
HUS sijpa 3a CUET WCIMyCKaHWsl maphl (vD), a TakkKe
COOTBETCTBYIOLLASI CKOPOCTb MUCMYCKaHUsI SHepruu. B
HepeJIITUBUCTCKOM MPHUOJIMAKEHHH B CKOPOCTb pac-
naja A;f JaloT BKJaL TOJbKO TaMOB-TeJJIEPOBCKHE
nepexo/ibl “BHU3” C HAUAJLHOTO COCTOSIHUS 4 C IHEP-
ruedl F; Ha KoHeuHoe cocTosiHue f C MeHbIlleH 3Hep-
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rueit £y [2,6,7]:

Gig?
603 K70
= 3\o(AE;;)°B(GTo)if,
Ao~ 1.72 x 1074 ¢ MaB 7.

Aif =3 (AE;;)°B(GTo)ip = (2)

3nece AE;; = E; — Ey — sneprus nepexoaa; Gg —
thepMueBcKasi cjabasi KOHCTaHTa CBsI3H, ga = 1.26,
a B(GTy); — npuBejieHHas BepOSITHOCTD (CHJa) Tle-
pexoja, BbIUMCJEHHasi I 3apsijloBO-HEATPAJIbHOTO
oneparopa GTy:

B(GTo)is = (2J; + 1) Y(illoto|11)]*,  (3)

rJle o — OonepaTop CHuHa; to— HyJeBasi KOMIOHEHTa
orneparopa uzocnuHa. MHoxkuTesb 3 B (2) yuHUThIBaeT
TPH apoMata HeUTpuHo. 3Hasi napiiMaibHble CKOPOCTH
pacnajza Ajf, MOXKHO PacCyMTaTb MOJHYIO CKOPOCTh
pacnaza A U CKOpPOCTb MOTepU 3Hepruu P, mpocym-
MHPOBAB B3BellleHHble ¢ GOJbIIMAHOBCKUM (haKTOPOM
CKOPOCTH OT/IE/IbHBIX TT€PEX0/I0B!

A=2Z"YT))  giNis, (4)
if
P=2ZNT)Y gAEifhy, (5)
Z'7f

rae Z =, g; — QyHKUMs pacnpeiesieHus.

B nuonepckoii pabote [6] ucnyckanue napbl vv
paccMaTpuBasoCh TPH  OTHOCHTENBHO HeGOJIbILIONH
Temreparype, KOrJla JiMUlb HECKOJbKO COCTOSIHHH
silipa JaloT BKJan B BequuuHy P (D). Marpuunbie
3J1eMeHTbl COOTBETCTBYIOLLMX TrepexojaoB [amoBa—
Tennepa ¢ Bo36yXKIEHHBIX COCTOSIHMI Ha OCHOBHOE
OblIM  onpesiesieHbl MO 3KCIEPUMEHTaNbHbIM Bepo-
arHoctaM M1 ~-pacnanos. Ilpu 6Gosiee BbICOKHX
TeMmriepaTypax TOUYHOEe BbluMcJeHre cymm (4), (D)
nepe6opoM YpPOBHEH CTAHOBUTCSI HepeaJlbHbIM M3-3a
ObICTPO BO3PACTAIOLLET0 BKJALA MEPEXOI0B C BbICO-

KoJiexkalmx yposHeii!). CBoiicTBa BBICOKOJIEXKALIHX
YPOBHeH, Kak MpaBuJIo, HEU3BECTHbI, H, CJ1e10BaTe/b-
HO, HEM3BECTHbl M MaTPUUHbIE 3JIEMEHTbI OMepaTopa
[amoBa—Tennepa. B pa6ore Kpoydopna u ap. [7]
IHeprusi, yHocuMasi HEUTPUHO 3a CueT Mepexo/loB ¢
CUJIbHO BO30OY2K/IeHHbIX YPOBHEH, IapamMeTpru30BaJach
JUIsT Kaxkaoro siipa B uHTepsadie temneparyp 0.08 <
< T <0.6 (Tyg = T/10'° K) nocpeactsom 3amenbl
N0CJ/1e/10BaTe/IbHOCTH JAUCKPETHBIX SIIEPHBIX YPOBHEH
CTATUCTHUECKH OLEHEHHOH TMJIOTHOCTbIO SIIEPHBIX
cocrosinnii. Matpuunbie asemenTbl onepartopa GTy

DUcnonbaoBap st OLEHKH CpejiHeil SHeprHU BO3OYIK/IEHHS
siipa Mosiesib hepmu-rasza (E) = AT? /8, nostyunm, uto {F) ~
~ 30 M3sB mnst sinep, coceHHX ¢ M30TONaMH KeJe3a (A ~
~ 50—60), u remneparyp T ~ 2 M3B.
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OLIEHUBAJICh METOJOM, MOMOOHBIM TOMY, 4TO HC-
noJb3oBajcsi B [6]. [lozxke ucnyckanue HeHTpUH-
HbIX Map MpH BBICOKUX TemIlepaTypax paccMoTpes
Kon6 u Masypek [8]. OHM HCMONB30BAIH CHIIOBYIO
(hYHKIMIO, BEIUHCJEHHYIO B MOJIeNH pepMu-Trasa. DTH
pacueTbl ObLIM B CBOIO ouepeb yJayulleHbl Pysnepom
u Meitepom [2], HCTIONIB30BABUINMH OJJHOUACTHUHYIO
000JIOYEUHYIO MOZERJIb.

B nacrosiieil pabote Mbl TPUMEHUJH B 3ajaue 06
MCIyCKaHWU HEHUTPUHHBIX Map HAarpeThiM sIPOM HHON
NOAX0A. DTO TEPMOJMHAMHUUYECKH MOCJ/e0BaTebHast
CXeMa, OMNHUPAILLAsACA Ha TeNI0BOe KBA3UUaCTHUHOE
npubikenue ciayuainoil gasel (TKITC®D), noctpo-
eHHOE C TOMOILIbI0 opMaTM3Ma TePMOMNOJIEBOH JIUHA-
mukd (TITH) [9—11]. B pamkax npeanaraemoro noj-
X0Jla JI0OCTaTOYHO $ICHO TPaKTYIOTCS MPOLlecChl BO3-
OyKJIeHUs1 U J1eBO30YK/eHHs HATPeThIX sijlep, Kpome
TOTrO, BO3MOXKHO €ro jlajibHellllee Pa3BUTHE U YJyd-
wenne. [Toaxon yxxe Obl1 MCMOJB30BAH Il U3yue-
HUSI 3JIEKTPOHHOIO 3aXBaTa M HEYNPYroro paccesiHus
HEHTPHHO Ha TOpsIUMX sJpax B YCJOBHSX KoJuiarca
cBepxHOBOH [12, 13].

2. POPMAJIM3M

Haur noaxon neranbHo uanoxen B paborax [12,
13]. 3ech Mbl JHlIb KOPOTKO 0OPUCYEM €r0 OCHOBHbIE
UepThl, UMEIOIMe HEMOCPEACTBEHHOE OTHOIIEHHE K
NpeaMeTy HACTOSILLIErO UCCJ/Ie0BaAHMUSI.

OcHoBHas craproBasi onepauus TIIIL — dop-
MaJIbHOE YABOEHHE 4YucJa CTerneHed cBoOOAbl pac-
cMaTpUBaeMoOl CHUCTeMbl (B HallleM cJydae — siipa).
Kaxnomy onepatopy A, neficTBytolemMy B 0ObIYHOM
rMJIbOEPTOBOM MPOCTPAHCTBE s]pa, MOCPEACTBOM
criellMa/ibHbIX TPaBUJ TUJbJAA-conpsikeHus [9—11]

corocrabJisieTcst “Tuabjaa’-onepatop A, nedcTBYIO-
UM BO BTOPOH TMOJIOBHHE YABOEHHOTO MpPOCTpaH-
cTBa — “THJIbaA”-TIpocTpaHcTBe?). BaxHeluMH 1o-
uatusimu TI1IL siasiiorest TenvioBoil Bakyym |0(T)) u
TeMJIOBOK ramujibToHuan H. TensoBoil BakyyMm Oru-
ChIBA€T CBOHCTBA CHCTEMbI B COCTOSIHMH TETJIOBOTO
paBHoBecusi. Hanpumep, cpeinee HeKoTOpo# HabJItO-
Jaemoli (oneparopa) A 1o 60JbIIOMY KAHOHUYECKOMY
aHcamOJ1I0 BBIYHCJISIETCS] KaK cpejilHee 3HAueHHe Mo
terioomy Bakyymy (0(7")|A|0(T")). BoaOyxnennble
COCTOSIHMSI CHCTEMbl NPH HEHyJeBOH Temrepartype —
9T0 COOCTBEHHbIE COCTOSIHUS TEIMJOBOrO raMUJIbTOHU -
ana ‘H. TensioBoil raMH/ILTOHMAH OTIpENEJIsieTCs Kak
pPa3HOCTb OOBIYHOTO W “THUJbJAA” - TaMUJIBTOHUAHOB:

‘H = H — H. TenyioBoli BakyyM MpeacTaBJsieT co6ou

S CooTreTcTBIE MEXKILY TePMOINOJIEBOI IMHAMHKOH 1 dhopMa-
JIN3MOM CYIEpPONepaTopoB, HCMOMb30BAHHOE OJHHM M3 aB-
TopoB (A.Jl.) B HCCJIeIOBaHHSIX HEPABHOBECHOTO TPAHCIIOPTA
3J1eKTPOHOB (cM. [ 14]), o6cyxnaercs B [15)].



1228

CcoOCTBEHHbIN BeKTOP H, OTBEYAIOLIUN HYJIeBOMY COO-
CTBEHHOMY 3HAUEHHIO W YJIOBJETBOPSIIOIIMH TaK Ha-
3bI3BaEMOMY YCJIOBHIO TEMJOBOTO cocTosiHUS [9—11]

AO(T)) = oc™/*TAT0(T)), (6)

rie (asoBblil MHOXKUTEIb ¢ paBeH | J/1s1 GO30HHBIX
onepaTopoB A u i — 11 (hePMUOHHBIX.

Kak 3710 BuaHO M3 onpeneneHuss H, y KaxKlIo-
ro ero CoHCTBEHHOTO COCTOSIHUSI C TOJIOXKUTEJNbHOH
SHEpPruell umeeTcsl NBOMHMK — THJbAA-COMNPSKEHHOE
COCTOSIHHE C TaKOH »Ke 1o aOCOJIIOTHOH BeJHUHHE, HO
oTpuLIaTeNbHON 3Heprueld. Ilepexoapl U3 TemIOBOro
BaKyyMa Ha COCTOSIHMSI C TOJIOXKMTEJbHOH 3HEpru-
el (T-mepexo/ipl) OTBeUAIOT BO3OYKIEHHIO CHCTEMBI,
YBEJMUEHHIO €€ SHEPrHH, B TO BPeMsl Kak [epexobl
u3 cocrostiusi |0(7T")) Ha COCTOSIHHSI ¢ OTpHUATE]b-
HOH 3Hepruel (| -nepexojibl) OMUCHIBAIOT UCITyCKAHHe
SHepruu Harpetoil cuctemor. BeposiTHocTh mnepexo-
Jla — 3TO KBaJpaT MaTPUUHOTO 3JeMeHTa orepaTtopa
nepexoja Mexjy BaKyyMHbIM W BO30YXKIE€HHbIM CO-
CTOSIHUSIMH.

B GosblIMHCTBE MPAKTHUECKUX CHUTyalU# TOUYHO
JIMaroHasM30BaTh TEMJIOBOH raMUJ/IbTOHHAH H He yaa-
etcst. [IpennosioxKum, 4To HaM ynajoch 3TO clesaTh
C MOMOUIbIO KAKUX-TO MPUOJHAKEHHbBIX METOJ0B (Ha-
npuMep, B PUOIHKEHHUH CPEIHEro M0JIsl Ui TTPUOJIH-
»KeHuu cJayudaiinoit dasnl [16, 17]). Torma remsooit
raMHUJIbTOHMAH MOXKHO 3alHCaTh B CJEYIOLLEM BUJIE:

H~ sz T)(QIQ: — QlQy), (7)

rie wi(T) > 0. [1pubnKeHHbIH TENJOBOH BaKyym
|0(T")) B TakoM cJ1yuae — 3TO BaKyyM Jiisl ONlepaTopoB
Qi, Q;. OH yNOBJIETBOPSIET YCAOBUIO TEMJIOBOTO CO-
cTosiHust (6), rJie BMECTO TOUHOTO TEIMJIOBOTO FraMUJIb-
ToHWaHa urypupyet H (7).

[IpumenuB onucaHHblil dhopmaandM K 3ajgaue 06
MCIYCKAHWK Map YU HAPETBIM SPOM, MOJIYUMM Map-
IMaJIbHYI0 CKOPOCTb pacraja ¢ TernjaoBoro Bakyyma Ha

TUJIbJAa-yYPOBEHb ();:
)\i = 3)\00)5’&)2'. (8)

31ech w; — HepTHs Mnepexoa (T.e. SHEPTHs, BbIIENs-
IOLIAsiCsl B OJTHOM pacraje), a

&; = |(Qilloto|[0(T)) | (9)

— cwia QTgl-nepexona ¢ Bbiae/JeHHEM 3HEPTHH.
3amerum, uto cuiy GTy-nepexona ¢ morJoieHneM
9HEpPruu HarpetbiM siipoM (T-nepexona), ®;, MOXKHO
BBIYHCJINTD, 3HAsA (9), C TOMOILbIO MPUHIIKIMA JIeTab-
HOTO paBHOBECHS, UMEHHO:

; = |(Qillotol[0(T))|* = exp(w;/T)®;.  (10)

[TapunanbHass ckopocThb Tepexona (8) ompenensieT
CTeKTp UCrycKaeMbix nap v. CyMMHPOBaHHE 110 BCEM

JOKMOEB, B1IOBUH

YPOBHSIM, HAXOJSIIMMCSl HHUXKE TEIJOBOro BaKyyma,
JIaeT MoJIHYI0 CKOPOCTb pacrnajia

A= E Ai
%
U CKOPOCTb MCITYCKaHHS SHEPTHH AIPOM

P:Zwi)\

Jlns Boluvcsienuss pacnpenenenns cuinl GTg B
HaTrpeToM $iJipe Mbl HMCMOJb30BAJH TaMUJILTOHHAH
KBasHuacTHuHo-poHoHHOH Moaean (KDPM) [18].
lamunbronnan KOM Bkjtouaer cpenHue moJis s
NPOTOHOB M HEATPOHOB (c/aaraemoe Hyp), cnapuba-
TesibHoe B3aumoercTeue BKIUI Hp,ir n cenapaGesnnb-
HOe U30CKaJISIPHOE U H30BEKTOPHOE B3aUMOJIEUCTBHE B
KaHaJie yacTiia—ubipka Hp:

(11)

(12)

HQPM:HSp+Hpair+th~ (13)
Tpu mnepeunc/ieHHBIX CJlaTaeMblX TraMHJIbTOHHAHA
Hgpm MMEIOT CJIe/lylolki BHL:
T
Hp= 32 >0 (B = Aty
T=p,n jm
Hye=—1 3. G Z @
T=p,n
] 'm/

1 (L) |, (L)) t
I{ph:—5 Z(HO —I—Hl T1T2)ZSL>\NSL>\N’
LA o

rﬂe
Al -
Sha= 2. > tmli*r* Yeoluli'm')al a0,

T=p,n gm

j/m/
KBaHTtoBble uncnia j, m 0603HaualOT MOJHBIA HabOP
KBAHTOBBIX YHCeJ OJHOUACTHUHOH MOA0O0JOUKH — 1,
l, j, m, T (T = n,p— U30TONHUUECKHI HHJEKC ), Uzm =
= (=1))"™a;_,,. O603HaueHne Y " yKasblBaeT, uTo
CYyMMHpOBaHHE BeJeTCs TOJAbKO M0 HEUTPOHHBIM (7T =
=mn) WIK TOJbLKO MO0 MPOTOHHBLIM (T = p) oJHOUA-
CTHUHBIM COCTOSIHUSIM. Tak KakK Mbl Oy/ileM YUHThIBaThb
BKJIAJl B UCIyCKaHWe vD-Tap TOJbKO MepexoJioB Mojy
neiicteuem onepatopa GTo (J™ = 17), To B ramuiib-
ToHuaHe (13) 10CTaTOUHO COXPAHUTb TOJILKO CIHH-
MyJIbTUIIOJIbHBIE caaraemble ¢ A = 1, L = 0, 2. Coor-
BETCTBYIOLIHE CUJIOBblEe KOHCTAHTbl U30CKAJISIPHON U

I/ISOBGKTOPHOI/UI COCTaBJAOIHUX CITUH-MYJIBTUITOJIbHOT'O

(LX) (LX)
B3aUMOJeHCTBHsT 0003HAUEHbl KaK ) H Ky .

Uto6bl onucaTh H3MeEHeHHEe CBOWCTB sifpa C
raMmuibToHMaHoM (13) npu U3aMeHeHHU TeMIepaTyphbl,
HY’>KHO JMaroHajsni30BaTh TENJIOBOH TaMHJbTOHHAH
Hopm = Hopm — Hgpm ¥ ONIPELENUTL COOTBETCTBY -
lolllee  TENJOBOE BaKyyMHOe cocTosiHue. B pamkax
TKITC® sta 1iesib gqocturaeTcs B ABa npuema.
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Ha nepBom stane quaroHaJjinayercs 4acTh MOJHOTO
Tena0Boro ramusisTonnana KOM Hqopym, cocrosiias
13 OJIHOYACTHUYHOTO M CIapUBaTEJIbHOTO CJlaraeMblX:
Hics = Hsp + Hpair- st 31010 € ONEpatopamu pox-

JIEHHS] U YHUUTOXKEHHSI YaCTHLL a}m, a,;,. TIPOBOAATCS
JIBa MOCJIe/I0BATENbHbBIX YHUTAPHBIX Pe0OpPa3oBaHHsl.
[TepBoe npeo6pazoBaHue — 3T0 06bIUHOE TTPe06Pa30-
BaHHe BoroJso6oBa oT onepatopos yacTHLl K ornepa-

TOpam 60roJIl000BCKHX KBA3HUACTHIL a}m, o, Touno

TaKoe ke npeoOpazoBaHue NMPOU3BOJAUTCS C THJbJA-

ornepaTopamu Ei}m, Ao

~-i- ~
JISIIOTCS TH/IbJa-KBA3UUaCTHLb (L, Q. BrOpOE
npeo6pasoBaHue, yHUTapHOE TEMJI0BOE MpeoOpa3oBa-
Hue Borosmo6oBa, cMenvBaeT 0oOblUHBIE U THUJIbA-

KBA3HUACTHLbI:
ﬂ =T iyjajnw
gt .5 2,2
Bjm_$]agm (xj'i_y - 1)7
MPOM3BOJIS TEIMJIOBbIE KBA3HUACTHLIbI (TAKIKe 0ObIUHbIE
T 3t
B v THIBIA-[ ).
Kosdduiments o6onx npeo6pazoBaHuii HAXOAAT-

cs B pedyJbTare JMaroHajusaldi oJHOUACTUUHOH Ya-
ctu onepartopa Hgcs, T.€. IPUBEJIEHUS €€ K BULY

Hics =3 D (1) (BB — BimBim), (15)
T Jm

MpH JOTOJHUTEJBHOM YCJOBHH VISl BaKyyMa TerJjo-
BbIX KBaznuacTuil |0(7"); qp) yOBJIETBOPSITH YCJIOBHIO
TEMJIOBOTO cOCTOsiHUS (6) ¢ ramuasToHuatom (15). B
peayJibTaTe MoJy4yalTCsi XOPOILO H3BECTHbIE YpaBHe-
nust BKUI npu Henynesoit remneparype. Kosdhduum-
€HTbI y]2 OTpeJIeNISIIOT Cpe/iHee YHCJ0 BO3OYKIEHHbBIX

60ro/11060BCKUX KBa3uuacTull npu 1" # 0, T.e. coBna-
JIAl0T ¢ TeMnJIoBbIMU (hakTopamu 3amnosiHeH sl ypoBHeH
B ctatucTuke ®epmu—/Jlupaka. 113-3a nosissienus npu
T # 0 B030ykK/1eHHBIX 6OroM0OG0BCKUX KBA3UYaCTHIL
OJIHOYACTHUHbIE Tepexo/ibl, OJIOKHPOBaHHbIe NpU 1" =
= 0 (nanpumep, u3-3a npunuwna [ laynn), ne6nokupy-
torcst. B uacTHOCTH, 3TO MPOUCXOUT C OJTHOUACTHUHbI-
MH |-TIepexo/laMi C BBICOKOJIEXKAIIIMX COCTOSTHUH Ha
HU3KOJIeXKalllhe.

Ha Bropom sTane npubanKeHHOH qMaroHaau3aluu
Hqopm B pamkax TKITC® yuuthiBaoTcst yacTHYHO-
JIblpouHble Koppessiuuu. VimeHHo, nuarona/nusyercs
ramusibTonnan Hopm = Hpcs + Hph, e Hpcs nme-
et Bu (15), a Hyp BbIpaxkeH uepes onepatopbl Tem-
JIOBBIX KBasuuacTull. Jluaronanusauusi mpoOBOJIHUTCS
aHaJiornuHo npouenype aas o6oiuHoro KITC®, Ho B
MPOCTPAHCTBE TEMJIOBbIX POHOHHBIX OMIEPATOPOB, CJle-
JI0LMM 06pa3oM CKOHCTPYHPOBAHHBIX M3 TEMJIOBbIX
KBa3M4aCTHIL

AM_ ZZ {%132 ﬁ ]

T ji1j2

B pesyJibTaTe 4ero Mnosis-

(14)

+ iyjajm

(16)
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B BoipakeHuu (16) [] 03HaYaert, uTo yrJ0Bble MOMEH-
Tbl j1, j2 CBfI3aHbl Ha MoJHbIH MOMeHT A. OnepaTop

THJIba-(POHOHA Qi\m’ noJiyuaetrcs u3 (16) ¢ momonuipio
NpPaBUJ OMepPalMyl THJIbJAa-COMPSKEHHs, YIOMUHAB-
mxcst Boiie. OmnepaTopbl TEMJIOBLIX (POHOHOB pac-
CMaTpUBalOTCs1 KaK 6030HHbIE OMEPATOPHI, UTO HAKJIa-
JIbIBA€eT JIOTOJHUTE/IbHbIE CBSI3K HAa POHOHHbIE aMIIH-
Tyabl. UTOObI HAWTH SHEPIHU U CTPYKTYPY TEMJOBBIX
(hOHOHOB, MPUMEHsIeTCsT BapHallMoHHas npolieaypa. B
pesyJsibTaTe MoJiyuaeTcsi CHCTeMa JIMHEHHBIX ypaBHe-

HUI IS aMITJIUTYL d’]m’ d’]m’ 77]1]2 U T.1. YcJaoBue
paspelIuMOCTH 3TOH CHCTEMbI TPUBOJUT K YpaBHEHH-
SIM /IS SHEPTHH TeMJIOBbIX (hOHOHOB (€Tali MOYKHO
Hatith B [17]). [TosydeHHble ypaBHEHHS PEACTABJSIIOT
co6ott ypaBaenuss TKITC®. HoBwiil TenioBoit Bakyym
|0(T); ph) orpenesisieTcsi Kak BaKyyM JUlsl TEMJIOBBIX
toHoHOB. Kpome Toro, /71t HOBOTO TEMJIOBOrO BaKy-
yMa JIOJI2KHO BBIMOJIHSTBLCS YCJIOBHE TEMJIOBOIO COCTO-
sHust (6).

[uaronannsoBanHblii raMUIbTOHHAH Hopm HMeeT
BU/L

Hrrpa = »_ wxi(T
At

)@@ — Q@) (17)

re wy;(T) > 0. Umenno stoT ramuibToHuan Hrrpa
JIOJKEeH (DUTypUPOBATh B YCJOBHH TEIMJIOBOTO COCTOSI-
HUSI 151 TEMJIOBOTO (POHOHHOTO BaKyyMa.

Kosb ckopo cTpyKTypa TensoBbIX (hOHOHOB OMpe-
JlesieHa, MOXKHO pacCuuTaTbh BEPOSITHOCTH MEPEXOJIOB
C TemJIOBOTO BaKyyMma Ha TelJoBble OJHOPOHOHHbIE
cocTosiHus. Kak y»ke roBopusioch Bhllle, UTOObI OMHU-
caTb npolece pacrnaja, CieyeT yuecTb | -nepexojibl ¢
TEMNJOBOrO BaKyyMa Ha THJbla-cocTosiuus. Jlas orne-
patopa nepexona lamoBa—Tesnepa oty B8 TKIICD
NoJydaeTcs CJeytollee BbipaXKeHue J1Jis BEpOSITHOCTH
nepexoja (A = 1):

= ZZ (1llotolljz) x

T jij2

(=) ~\i
X { ]1J2 ($]1$]2 ]1j2

(18)

y]l y]Q ]1]2) +
2

(+) N DY
+v3132($hy]2 J1j2 y]1$]25j1j2)

3nech  (ji||otol|j2) — npuBeneHHbIl  OHOUACTHY-
. . )

Hblil Matpuunblii ssement oneparopa GTo; wj /=

— Wi Vs N . R v

= Ujy Vjp — Uylupv Vjy gy = Ujs Uy T Vjy Vjs W5, =
1/}3132 ¢Jl]2’ s = 779132 §Jm . Honcrapus
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Puc. 1. Pacnpenenenne cuibl |-niepexonoB [amoBa—Tesnepa

B sinpax “°Fe (nepas uacTh pucynka) u 52Ge (mpaBas yacThb

pHCYHKa) 1J1s1 Tpex 3HadeHn# reMnepatypbl: 1 = 0.5 M3B (Bepxussi uacts pucynka), T’ = 1.5 M3B (cpennsisi uactb pucyHka) u
T = 2.5 M3B (HuKHss1 yacTb pucyHka). st kaxkioro snauenus 1" ykazaHa noJjiHasi cuina GTo-nepexosoB.

wy; 1 @; B (8), Mbl MOJIYUHUM TapUMaIbHYIO CKOPOCTh
pacnana c tenjoBoro Bakyyma TKITC® nHa TenoBbie
TUJIbJIa-0IHO(OHOHHBIE COCTOSIHUSI. 3aTeM BbIUHC-
JisleM TIOJIHYl0 CKOpocTb pacnaza (11) u ckopocTb
UcryckaHusi snepruu (12).

3. PESVYJIbTATBI PACUETOB
U151 HATPETBIX AEP 5*Fe U 82Ge

UucJieHHble pacueTbl CKOPOCTH HCIyCKaHHs nap
v ObUIM BBIMOJIHEHBI AJIS1 SiEp 56Fe u %2Ge. Bbi-
Oop spep OOYCJIOBJIEH CJEAYIOLIUMU COOOparKeHHUsI -
mu: *°Fe npunaaiexuT K uucsy HamboJjee pacnpo-
CTPaHeHHbIX HYKJHJOB B KOJIIANCHPYIOLLeH 3Be3/ie Ha
paHHeii ctaauu koJuianca. OnHako Ha GoJiee MO3aHEH
CTaJMM KoJljarca B ee BellleCTBe HAuMHAIOT JIOMM-
HUpOBaTh OoJiee TsKeJble HEUTPOHHO-U3OLITOUHbIE
s7ipa, B KAuecTBe MpPeJCTABUTENST KOTOPhIX U BbIOpaH
82Ge.

OpnHouacTHuHble (YHKUMM M 3HEPrHu oJHOUA-
CTHUHBIX YPOBHEH /151 000MX HYKJIMIOB PacCUUTaHbI
B cdepuuecKu-CHMMETPUUHOM TMoOTeHIMa e Byjnca—
Cakcona c wusBecTHbiMH mnapamerpamu [19]. Ilpu
5ToM s sipa S2Ge CreKkTp OHOYACTHUHBIX YPOBHEH
noJiyuusicss OJM3KUM K TOMY, UTO Obl1 HCMOJb30-
BaH paHee B pabote [20]. 3ameTuM, 4UTO COIJIACHO
npocTefedl OJIHOYaCTHYHOH 000J0YeUHOH MOJeNH
y aapa 2Ge MOJHOCTbIO 3amnoJiHeHbl HeHTPOHHbIE
pf-n01060JI0UKH U BaJieHTHble HEATPOHBI HAXOJSTCS
Ha mnono6oJoukax sdg, a BaJIeHTHblE TMPOTOHBI Ha
nojgo6os0ukax pf.

KoHcTanThl crnapuBaTesbHOTO  B3aMMOJICHCTBUS
Gpn onpenensiuch B npubarkennd BKII no ske-
MepUMeHTAIbHBIM YeTHO-HEUETHBIM Pa3HOCTSIM Macc.
[Ipu Temneparypax Ty~ 0.8 M3B B npubsukenun
teriooro bKII crnapuBaresibHble 3HEpreTHUECKHE
eJid 00pallaTcs B HyJIb U CllapUBaHHE TepecTaeT
OKa3blBaTh BJIMSIHUE HA Pe3yJIbTaThl PACUETOB.

Kak ormeuasioch B mpejplaylleM pasiese, BO3-
Oy»KI€HUsT C KBAaHTOBbIMH uucgaamu J™ =11 B
cthepuuecKu-CHMMETPUUHBIX  sIpaX TeHePUPYIOTCS
CIUH-MOHOTOJILHOH W CIHUH-KBAJPYNOJbHOH KOMIIO-

HeHTaMH 4aCTHUHO-JbIPOUYHOro B3aumojieicTBus. Co-

OTBETCTBYIOLIME H30BEKTOPHbIe ki, K21 u n30CKasp-

HbIE H81, K,(Q)l CHJIOBbBIE MMapaMeTpbl OBbLTH BLIYUCJIEHDI

no dopmysnam paboThl [21] 1/s cxeMaTHUyeCKUX cemna-

pabe/bHbIX CHJI C paauaibHbIM GopMdaKkTopom 2.

Cuauana pns oboux sjpep B TKIICD 6blin
paccuntanbl pacnpenesnennsi cuiabl GTg-nepexonos
C TEMJOBOr0 BaKyyMHOTO COCTOSIHMS Ha THJba-
ofHo(oHOHHbIe cocTosinust. Ha puc. 1 atu pacnpene-
JIeHUs1 U300 pazkeHbl /11 TPeX 3HauUeHUH TeMrnepartypbl,
TUMHYHBIX JIJIST PA3JIMUHBIX CTaIMH KOJIanca 3Be3Jibl.
Pacnipenesienusi cuJjibl nepexojioB MpeicTaBaeHbl Kak
(byHKIMK 3Hepruu mepexona w; > 0. XoTd B gerassix
pacripesie/sieHnsl HECKOJbKO pasJjinyaloTesi, B TJIaBHOM
oHM 6siM3KH. VIMeHHO, py HeGOJIBLILIMX TeMIepaTypax
(T"=0.5 M3B) cuna nepexoJoB cocpeioToueHa B
ob6aacti sHepruil Mexxary 2 u 3 MsB. C poctom
Temnepatypbl nosBasiores GTo-nepexonbl 60MbIINX
9HEPruil M yBeJMUHBAETCSl MOJHAs CHJla MepexoyloB.
Ha puc. | BumHO Takxke, uTo (pparMeHTalyst CHUJIbI
nepexo/IoB GOJbIINX SHEPTHH CHIIbHEE, UeM HU3KHUX.
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Puc. 2. Tapumanbhas ckopocTh pacriaga (8) anst sgep °°Fe (neast uacTh pucyHka) n 52Ge (mpaBas yacThb pHCYHKA) B
3aBHCHMOCTH OT SHEPruH Mepexosia w. Pacuerbl BbIMOJHEHbI /15 TpeX 3HaueHuil Temneparypbl: T = 0.5 M3B (BepxHsisi uactb
pucynka), T' = 1.5 MsB (cpenusisi uactb pucynka) u 1" = 2.5 M3B (HuKHsIst YaCTb PUCYHKA ).

BhilieonncanHtble H3MeHeHHsT pacrpeesieHui Ch-
abl GTg-nepexooB B 3aBUCMMOCTH OT T JIerko
00bsICHUTD. [1pexKie Bcero 3aMeTuM, U4To TOJIBKO Me-
PEXO0JIbl MEXKJIY OJIHOYACTHUHBIMH YPOBHSIMH, COCTAB-
JISTIOLUMMH CITMH-OPOUTANIbHBINA TyOJeT, 1aloT BKJIa B
cymmapuyto GTg-cuny. ITosTomy sHeprun nepexonon
OMpeNeNITioTCs BEJIMUNHON CMUH-O0POUTANBLHOTO pac-
1enJieHust 060J10ueK B HccenyeMoM siape. Hekoro-
poe yBeJMUeHHEe SHEPTHil TepexoJ0B M0 CPaBHEHHUIO
C OJIHOYACTHUHLIMH 3HAUEHUSIMH TPOUCXOAUT TOJ
BJIMSIHHEM CMAapUBaHUs M OTTAJKHBAIOLIErO CIHH-
MYJILTUIIOJIbHOTO B3aUMO/IEHCTBHS B KaHaJle YacTHIIa—
JIbIPKA.

[IponsntocTpupyemM MNpHUBEJEHHOE paccyKieHne
ua npumepe *°Fe u 32Ge. Ilpu temneparypax T ~
~ 0.5 M>3B oaHoyacTHuHble |-Tlepexoibl Mexuiy
YPOBHSIMH, OJU3KUMH K ypoBHIO Depmu, ne6J0KH-
pYIOTCSI TOJ BJHSIHUEM HX TEMJIOBOTO 3aceJieHHusl.
B spe °°Fe 310 nepexomsl 2pjsp — 2ps3p A
MPOTOHOB M HEUTPOHOB. B HEHUTPOHHO-HU3OBITOUHOM
aape %2Ge nomo6osouka 2p3/2 pacrofiokeHa MHOTO
HKke ypoBHsI PepmMu M MpU 3THX TemmepaTypax
npakTHueckd 3arosiHena. [lostomy B 82Ge nepexon
2p1/2 — 2p3/2 BO3MOXKEH TOJIBKO /Il MPOTOHOB.
Takum o6pasom, sueprus GTy-nepexonoB 3agaercs
CMUH-0POUTAJIbHBIM ~ pacllleneHueM 2p-060J0UKH,
BeJMUMHA KOTOPOIo U cocTasJsieT 2—3 MaB.

Pocr Temnepatypbl sipa aesaeT BO3MOXKHBIM I1e-
pexosibl HYKJOHOB Ha BblLIeJexKalllie [M01000J104-
ku. [losiB/asieTcst BO3MOXKHOCTD | -T1€pEXOI0B MEeX]1y
CMUH-0POUTAJIBHBIMU MapTHEPaMH ¢ OOJILLIUMU j H,
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cJIeI0BaTe/bHO, C OOJbIIUM CIIMH-OPOUTA/BbHBIM pac-
wensieniem. B *Fe 310 mepexonsl 170 — 1f50
1gg/2 — 1g7/2 ¥ 1/ HEHTPOHOB, W JJIs MPOTOHOB.
Pas6poc cunbl GTy-nepexoaoB MpH BHICOKUX 3HeP-
rusix (cMm. puc. 1), HauGoJiee 3ameTHblll npu T =
= 2.5 M3B, oTpakaer pas/juude CriH-opOUTAJIbHOIO
pactienienusi obogouek 1 f u 1g. To ke camoe npouc-
XOJHT H B siape S2Ge ¢ TeM JIMIb OTJHUHEM, UTO MPH
sHeprusix Bbille 10 M3B 3p1ech no6GaBnsercs BKJaam
HelTpoHHOro nepexona 1hyy o — 1hg .

B cooTBercTBHU ¢ ypaBHeHHEeM (8), uTOOBI MOy~
YUTb MapLUHUaIbHYI0 CKOPOCTb pacnajia MM, 4To To XKe
camoe, CTeKTpP M3JyuaeMbiX Tap v, CUIy MepexojioB
Hal0 YMHOXKHUTb Ha MX HEPTHI0 B MSATOH CTEMEHH.
Ha puc. 2 nokasana paccuuTanHasti B COOTBETCTBHH
¢ dhopmysioii (8) napimanbHasi CKOPOCTh pacnana Jjs
paccMmaTpuBaeMbIxX sijep npu temmnepatypax 1 = 0.5,
1.5 u 2.5 MsB. M3 npexacraBieHHbIX rpaduKoB ¢
OUEBMJIHOCTbIO CJIEJlyeT, UTO SHepreTHueckKuil hakrop
w? obecreunBaer JOMUHUPYIOLUIMA BKJAL BBICOKO-
HEPTHUHBIX NepeX0I0B. DTOT 3PPeKT HanboJee IpKO
BbIpaKeH MPH NPOMEKYTOUHbIX 3HaueHusix 1'. Cpas-
HeHHe pacrpeseseHnit Ha puc. | U 2, oTHOCSLIMXCS K
T = 1.5 M5B, nokasbiBaer, 4To MaKCUMyM B CIIEKTpPe
uasyuaeMblx vov-nap (w ~ 8—10 M3sB) pacnosioxken
npH ropasno 60Jiee BLICOKUX IHEPrUsIX, HEXKeH MaK-
cumym pacnpenenenusi GTo-cuabl (w ~2—3 M3B).
Takum o6pasom, pocT Temrepartypbl BbI3bIBA€T YCKO-
PEHHBIH POCT HEPrUM M3JyuaeMbIx HedTpuHo. Himxe
MbI ellle BepHeMCS K 3TOMY BOIPOCY.

Ha puc. 3 nosnasi ckopocth pacnaga A (11) u

CKOpPOCTb uaJyuenus sneprun P (12) ans sanep *°Fe
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Puc. 3. [Tosnasi ckopocTsb pacnana A (BepXHHH PHCYHOK )
1 CKOPOCTb U3JTyueHHst SHeprun P (HUKHUE PUCYHOK ) 151
snep *°Fe u ¥ Ge kax dynkuuu Temnepatypbi 7.

(E), MaB
oL
7+
5+ N S6Fe
/ / —— - 8Ge
3 . 1 . 1 . 1 . |
0.5 1.0 L5 2.0 2.5
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Puc. 4. Cpenusist sneprusi (E) vi-nap, ucryckaembix
anpamu *°Fe n 32Ge, kak dynkums remneparypsi 7.

u 82Ge npeacrabienbl Kak DyHKLUMM TeMIepaTyphl.
Kak u 0XHa/a10Ch, 06e BeJHUYMHbI JEMOHCTPHPYIOT
CHJIbHYIO TeMIepaTypHylo 3aBUcHMOocTb. M3 npeie-
CTBYIOLLLEro 06CYK/IeHHS ICHO, UTO OCHOBHAS PHUHHA
3TOTO COCTOMT B TEMJIOBOM J€GJOKHPOBAHHH BbICOKO-
suepruunbix GTol-nepexoaos, Tak Kak yBeJHueHHe
CHJIBI TIEPEXOJIOB C OOJBILION 3HEPrHel w MPUBOJINT K
POCTY CKOPOCTH 3MHccHH. Kpome Toro, okasbiBaeTcst,
YTO MPH PACCMOTPEHHbIX 3HaueHHsIX T’ paccuuTaHHble
ckopoctd A u P nns sigep “°Fe u 32Ge 6ausku,
HECMOTpS1 Ha CYILIECTBEHHYIO Pa3HHILY Mace ITHX siiep.

JOKMOEB, B1IOBUH

Onnako npu GJnKaiileM pacCMOTPEHHH 3TO 00CTO-
SITEJILCTBO HE BBIIVISAUT OUYEHb YK YAUBUTEJbHBIM,
TaK Kak B 000MX siipax B U3JyueHHe vU-Tiap OCHOB-
HOH BKJIAJ JAIOT OJHU M Te K€ OJHOYACTHUHblE |-
nepexopl.

Mui CpaBHWJ/IM HallW pe3yJbTaTbl AJsd CKOPOCTH

uaJyuenust sHeprun P narpetbiM sitpoM “6Fe ¢ nme-
IOIIMMHUCS B JIuTepaTtype olieHkami [2, 8]. Oxaszasoch,
UTO OHM OueHb OJIM3KM K pe3dysibTaTaM pPacueToB B
paMKax 0JTHOUACTHUHOH 060JI0UeUHOH MOIesH [2].

WMmest Besunnbl A 1 P, Mbl pacCuuTal i CpeiHiorn
9HEPrUI0 ucnyckaemoil vi-napbl (E) = P/A (cwm.
puc. 4). Kak cyietyet U3 HalllMX pacueToB, MPH MaJibiX
T cpenHsisi SHepPrusi H3JyuyaeMblX VD-Map MeHbllle
9 MsB. Bemnunna (E) OblcTpo pacteT ¢ Temrepa-
TYpOH, MOKa NocCJe/HsIsl He JIOCTUTHET 3HaueHusi 1 ~
~ 1.0 M3B, a 3arem cTaHOBUTCS MpakTHuecku oT 1’
He 3aBucsied. Takum obpasom, it 1T' > 1.0 MsB
CpeHsisi HEprusl UCMYCKaeMblX v-map Omnpeselsi-
eTcsl CUH-OopOUTAJbHBIM pacliensenueMm f, g u h-
060J10ueK. DTOT BbIBOJ BaKeH JIsl OLEHKH pPOJH
HEHTPOHHO-U3OBITOUHBIX SIIEP C MACCOBBIMU UMCJIA-
MH A~ 100. Mbl 0/2KHBI TaKKe yKazaTb, UTO MPH
temneparypax 1" > 2.0 MsB yxe Hesb3si npeHeGpe-
raTb BKJIAJIOM Mepexojl0B MepBOro nopsijika 3arpeta
(cM. [2]). VIX yueT yBeJIMUHT CPEJIHIO SHEPTHIO Naphbl
(E) npuT > 2.0 MsB.

4. BAKJIIOYEHHME

Mbl Hccaen0Ba il BEpOSITHOCTb M3JyUYeHHsl napbl
HEHTPUHO—AHTHUHEHTPUHO HATPETBIMH SiIpAMH U ee
3aBUCUMOCTb OT TeMIepaTypbl. IDTO HCCJeN0BaHUe
MMeeT MpsiMoe OTHOLIEeHHE K MOJEJMPOBAHHIO KOJI-
Jlarca B rpouecce BOSHUKHOBEHHSI CBEPXHOBOH, Tak
KaK BO3MOKHO, UTO pOKJIeHHe v-Tap JlaeT 3aMeTHBbIH
BKJIaJl B 00pa3oBaHue HU3KOIHEPreTHUECKUX HEHTPU-
HO, a 3TO B CBOI0 OYepelb BJHUsSIET Ha TPAHCIOPT
SHepruM Mpu KoJuiarce. B kauecTBe rnpumepa Mbl
paccMOTpesiH HMclycKanue vi-nap sapamu “SFe u
82Ge pna remnepatyp 0.5 < T < 2.5 M3B, npunumas
BO BHMMaHHe ToJibKO paspelienHble GTo-nepexospl.
TensioBblie 3 ekl Gb1M yuTeHbl B pamkax TKITC®,
chopMyIMPOBAHHOTO B (hopMaJsii3aMe TepMOTOJeBOM
JIMHAMUKH.

Bausinue snepHoit CTPYKTypbl Ha HEKOTOPbIE
0COOEHHOCTH MCIYyCKaHUsl vU-Nap KOHKPETHbIMH
SIpaMH CTAHOBHTCSI MOHSATHBIM B pe3yJibTaTe aHaJIu3a
MOJIO}KEHHSI M CTPYKTYPbl OJHOYACTHUHBIX CIHH-
opOUTAJIbHBIX Map YPOBHEH B paccMaTpUBaeMbIX
siapax. Mbl MoKasaJu, 4To 0OHOYaCTHUHbIE TTePeXo/ibl
MeXJly CIHUH-OpOUTAJbHBIMH TapTHepamMu f, g W
h-o60Ji04eK JOMHHUPYIOT B MPOLECCE HCMYCKaHHS
vv-niap npu T 21 MsB, B To Bpemsi Kak Takue
e repexojibl B p-000JI0UKe CYyLIeCTBEHHbI TOJbKO
npu HebosblIMX Temneparypax 1"~ 0.5 M3B. Haum
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pacueThbl MOATBEPKIAIOT OJIMH M3 BaKHbIX BbIBOJOB
JpYrux aBTopoB [2, 8]: pocT TemmepaTypbl BeleT K
3HAYHUTEJNBHOMY POCTY BEPOSITHOCTH MCIYCKaHHUs nap
HelTpuHO—aHTHHeNTpuHO. CorjacHo HalWUM pacye-
TaM, PUUMHA ITOTO POCTA COCTOUT B TEMJIOBOH 1e0J10-
KHPOBKE |-1epexoJIoB MeKIy CHUH-0pOUTAJIbHBIMA
napTHepamu BbICOKOJIeXKaIMX 06osiouek f, g u h. dTo
00CTOSATEBCTBO BAXKHO JIJ151 OLLEHKH BO3MOXKHON POJIU
HEUTPOHHO-U3OBITOUHBIX SIJIEP.

PaccunTtanHasi HAMH CKOPOCTb HCIyCKaHHs1 SHep-
THH HarpeTbiM saapoM “9Fe Gsmska K MoJiydeHHOH B
paboTe [2] B paMkax OJHOUACTHUHOH 06OJOUEUHOH
Moziesid. HYToObl UceseioBaTh B paMKax Halllero Moj-
X0/la Tpolecc HMCIycKaHus vi-nap npu 6oJee Bbl-
COKHX TeMriepaTypax, HeoOXOJAUMO YUecTb Mepexojibl
nepBoro nopsiiika 3anpera. Mbl HamepeHbl B Gy/yiiem
UCCJIe0BATh 3TY NPoOJeMy.
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[Sov.

NEUTRINO PAIR EMISSION FROM THERMALLY EXCITED NUCLEI
IN STELLAR COLLAPSE

Alan A. Dzhioev, A. 1. Vdovin

We examine the rate of neutrino—antineutrino pair emission by hot nuclei in collapsing stellar cores.
The rates are calculated assuming that only allowed charge—neutral Gamow—Teller (GTg) transitions
contribute to the decay of thermally excited nuclear states. To obtain the GTy-transition matrix elements,
we employ the quasiparticle random-phase approximation extended to finite temperatures within the
thermo-field dynamics formalism. The decay rates and the energy emission rates are calculated for the
sample nuclei °*°Fe and 2Ge at temperatures relevant to core collapse supernovae.
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