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Ob YCJIOBUU BETA-PABHOBECHUS
JJIEKTPOHHO-HYKJIOHHOTI'O BEHIECTBA ITPA HU3KUX TEMIIEPATYPAX
BBJIM3U ITIOPOI'A HEUTPOHU3ALIMU

Hccneoosano enusnue memnepamypvl 31eKmMpOHEUMPAIbHO20 31eKMPOHHO-HYKIOHHO20 68euecmsd
HA 3HAYEHUs. KOHYEHMpAayuil 371eKmpoHOs8, NPOMOHO8 U HeUmMpOHO8, COOMBEemMCmBYIouux Oema-pasHo8ecuio
60u3U nopoza nelimporusayuu. YMccrnedosarnue 8blNOIHEHO 8 NPUOIUNCEHUU UOEATbHOCIU 2eKMPOHHO20 U HYK-
JIOHHBIX 24308, A MAKHCe 8 NPUOTIUNCEHUU MEeMNEPAmyp, KOMopbie AGNAMC HUSKUMU O/ NPOMOHO8 U 31eKmMpo-
HO8 (NOCKOIbKY OMIUYHASL OM HYIsl Menio8ds SHepeus HAMHO20 Menvuue dHepeuu Depmu) u GblCOKUMU —
0J1A HelimpOHO8 (HOCKONbKY OMAUYHASL OM HYIS MENN08as IHEPIUs HAMHO20 6oabuie dnepauu Depmu, KOMopas
Mana npu HUBKUX KOHYEHMpayusix 60u3u nopoza Heumponusayuu). /s 63aumocessu mexicoy memnepamypot,
KOHYenmpayusamu U XuMuiecKuMy nOmeHyuaramu 6cex KOMNOHEHMO8 UCHONb308AHbl U38ECHHbIE COOTMHOULEHUS.
Tlokaszano, umo npu 0OHOM U MOM dice 3HAUEeHUU KOHYSHMPAYUU 1eKMPOHO8 U NPOMOHO8 C pOCOM memnepa-
Mypbl 3HAYEHUE KOHYEHMPAYUU HetmpoHO8, COOMEemcmayloujee bema-pasHo8ecuio, y8eauyueaencs.

Kniouegvle cnoea: 31ekmpoHHO-HYKIOHHOE Geuecmso, bema-paghogecue, nopoe HeUmpoHU3ayuu, Hu3-
Kue memnepamypbol.

On the Condition of Beta Equilibrium of the Electron-Nucleon Substances
at Low Temperatures Near the Neutronization Threshold

The effect of the temperature of an electron-neutral electron-nucleon substance on the concentrations
of electrons, protons and neutrons corresponding to beta equilibrium near the neutronization threshold
is investigated. The study was carried out in the approximation of the ideality of electron and nucleon gases,
as well as in the approximation of temperatures that are low for protons and electrons (since the nonzero thermal
energy is much less than the Fermi energy) and high for neutrons (since the nonzero thermal energy is much
greater than the Fermi energy, which is small at low concentrations near the neutronization threshold). Known
relations are used for the relationships between temperature, concentrations and chemical potentials
of all components. It is shown that at the same value of the concentration of electrons and protons with increasing
temperature, the value of the neutron concentration corresponding to beta equilibrium increases.

Key words: electron-nucleon matter, beta equilibrium, neutronization threshold, low temperatures.

BBenenue

Pacuer ycnoBuii 6eta-paBHOBECHS 3JIEKTPOHHO-HYKIOHHOTO BEIIECTBA MPEACTaBISIET
MHTEpEC ISl Pa3IMYHBIX acTpopU3NUECKUX MpuiiokeHui. Panee mompoOHbIe 3a1aun paccMar-
pPHUBAJIUCH B MPUOIIKEHUH a0COIIOTHOTO HYJS TeMIepaTyphbl U B Ipe/elie BRICOKUX TeMIlepa-
Typ, B T. 4. IPY HAJIMYUU MHTEHCHUBHOTO MaruutHoro mois [1, c. 88-92, 167-168], a Takxe
C y4eToM U 0e3 yueTa SHEprHH B3auMOJICHCTBUS MY YaCTULIAMH U CIIMHOBOM MOJIIPU3aIUU
HYKJIOHOB [2, C. 549-555; 3, ¢. 30-37; 4, ¢. 30-43].

Jlnist HU3KUX, OTIMYHBIX OT HYJNS Temneparyp B [5, C. 52—61] (oaHa U3 MOCIETHUX CTa-
Teit, HamucaHHbIX ¢ yuactueM B. C. CeKepiKUIIKOro), ObUTH PEHICHBI 33a7a9i O HaXOXKICHHH
YCIOBUH IMOpOra HEHTPOHU3AIMM 3JIEKTPOHHO-IPOTOHHOTO BELIECTBA U Oe€Ta-paBHOBECHS
3JIEKTPOHHO-HYKJIOHHOT'O BeleCTBA. bbIIO 1aHO 00BsACHEHHE TPUUYMH, [T0 KOTOPBIM paHee Ta-
KHE 3a/1a41 HEe PacCMaTPUBAIUCH, TIPOAHATIM3UPOBAHBI HEJOCTATKA METO0B MPHUOIIIKEHHBIX
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BBIUMCJICHUM, pa3pabOTaHHBIX AJIS HEPEISITUBUCTCKUX HI€aIbHBIX ra30B MPU HU3KUX OTJIMY-
HBIX OT HyJs Temmeparyp [6, c. 201-202; 7, c. 596-597], a Takke aHaJIOrMUYHBIMH METOJAMU
noJsryueHa (hopmysa st XMMUYECKOro MOTEHIIMAa PEIsITUBUCTCKOTO JIEKTPOHHOTrO rasa. [Ipu
3TOM B 00€HX 3a/1auax JCKTPOHHBIM M HYKJIOHHBIE Ta3bl CUNTAIUCH HICATBHBIMH, a B 3aaUe
0 OeTa-paBHOBECUH PACCMATPUBAINCH KOHLEHTPALIMU HEUTPOHOB N, , 3aMETHO JaJeKHe OT I10-
pora HeHWTpoHU3auu. Majble KOHIICHTpAIlMH HEHTPOHOB (BOJM3HM MOpOTa HEUTPOHH3AIIHH)
HE pacCMaTPUBAIIUChH IO TOM MPUYMHE, YTO MPOLEAYpa MOIYYSHUS MPUOIMKEHHBIX (opMyI
JUISL BBIYHMCIICHUS TEPMOJIMHAMUYECKUX XapPAKTEPUCTUK HEPEIATUBUCTCKUX (PEPMU-TA30B MPH
HU3KHUX, OTIIMYHBIX OT HYJISl TEMIIEPATYP HANPSAMYIO YUUTHIBACT (DaKT MAJIOCTH TEIIOBOM HEp-
run KT (K — mocrosiaaas bonbivmana, T — aGCcoimoTHAS TeMIIepaTypa) 1o CPaBHEHHUIO C XH-
MUYECKUM MOTEHUIUAJIOM 4 , OTCUATBIBAEMBIM OT YHEPIUU MOKOSI COOTBETCTBYIOIINUX YACTHUIL

mc® (M — macca yacTuipl, C — CKOPOCTh CBETA B BaKyyMe). B CBSA3M ¢ 3TMM /ISl HEPEJIATH-
BUCTCKOTO (pepMH-Ta3a Majol KOHIEHTpanuu (KOTJa TO )Ke caMoe 3HaueHUe TEIJIOBOM dHep-
ruu KT He MaJio 1o CpaBHEHHUIO ¢ XUMUYECKUM MMOTCHIIHAIOM 4 ) IPUMEHEHHE TAKUX COOTHO-

HIEHUH HEKOPPEeKTHO. Takum 00pa3oM, oiHa U Ta K€ TeMIlepaTypa, Oy 1ydr HU3KOU JJIs DJIeK-
TPOHOB M TMPOTOHOB, OyIeT BBICOKOW Jii HEUTPOHOB BOJIM3M IMOpOra HEUTPOHU3ALUU,
T. €. IOJDKHBI OJJHOBPEMEHHO BBIMOJIHATHCA COOTHOIIEHHUS (C YYETOM TOTO, YTO JJIsl PEsTH-

BUCTCKMX 3JIEKTPOHOB XUMUYECKUH TIOTEHIMAT £, BKIIOYAET SHEPTHUIO MOKOs M. C”, rme M, —
Macca JJIeKTpoHna [5, €. 55, 56])

Jud—mict >> KT, py >> KT, g1y, << kT 1)

Hpu stom B (1) g, —XMMUYIECKUH TTOTEHIMAN IPOTOHHOT'O Ta3a PU OTINYHON OT HYJIs
TEMIIepaType, a i, — XMMUYECKUN IOTEHIIMa]l HEHTPOHHOTI'O ra3a Ipy TeMunepaType adCotoT-
HOTO HYISI. B cHily MaiocTH paccMaTpHBaeMblX 3HAYCHHUI TEMIIEPATyPBI BEIUYHUHBL 1, U L,
B (1) MOTYT OBITH 3aMECHEHBI, COOTBETCTBEHHO, Ha fl;, U [y, (XUMHYECKHE MOTEHIHABI, CO-

OTBETCTBEHHO, JIEKTPOHHOI'O M MPOTOHHOTO Ta30B MpU aOCOIIOTHOM HYyJE TEMIIEpaTyphl).
B pesynbrare BMecTo (1) MOKHO 3anucarhb

Vi, —mZct >> KT, g0 >> KT, gy, << KT 2

BbipazkeHus1 115 XUMHYECKHX NOTEHIHAJIOB 3J1eKTPOHOB M HYKJIOHOB
Bynem yuntsiBaTh cooTHOUIeHus [ 1, c. 25, 45]

Lo = \/mjc“ +(37z2)2/3h2c2n§/3 , (3)
2/3
ey N
op 2m, ’
3r? 2/thnnm
Hon :%’ ®)
mn

rae it —nocrosiHHas [Imanka, M, — mMacca IpoToHa, M, — Macca HEMTPOHa, N, — KOHLEHTPa-
IUs] HEWTPOHOB, N, — KOHILIEHTPALUs 3JIEKTPOHOB, KOTOpPasi B CIIydae 3JIEKTPOHEUTPATIbHOTO

BELIECTBA (PACCMATPUBAEMOTO B IaHHOW paboTe) paBHA KOHLEHTPALMHI IPOTOHOB N, T. €.

n.=n_. (6)
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B cBs131 ¢ U310KEHHBIM BEIIIIE JJI1 XUMHYCECKOI'0 IToTECHIaia HeﬁTpOHOB M, 1IpU OT-

JUYHBIX OT HYJSI TEMIepaTypax CjleayeT MPUMEHSTh JPYrue M3BECTHBIE COOTHOIICHUS, IO-
STOMY JIaHHBIN ciy4ail TpedyeT OTAeNbHOT0 PACCMOTPEHUSI.

BemuuHa g, B CHIly TOrO YTO Temieparypa T Juisi IPOTOHHOTO Ta3a CYMTaeTCs HU3-
KOM, BBIpakaeTcs 1o ¢popmyse [7, c. 281]

2

7% kT

Hy = Hop 1—5(’”—J - (7
Op

Bennunna p, Haxomurtcs U3 ypaBHEHHs [ 5, ¢. 56]

1 1 2 2 43/2 7[2 2 2/1 _m2C4
r———| = (u? - = (kT) =—=—. 8
ﬂz(hc)g[s(ue mic! ) + 7 (kT) 2 ®)

XuMHUYEeCKUI TOTEHIIMAIl HEUTPOHHOTO ra3a B ciydae (2) Haxoaures o gpopmyie [1, c. 52]

3/2 3/2
u, ~—KT |n(ﬂ[k—Tj J: —kT InEL[zm"ET) J 9)
4\ u,, an, \  7h

YpaBHeHue OeTa-paBHOBeCHS 3J1eKTPOHHO-HYK/JIOHHOI0 BelllecTBAa BOJIM3H NOpora
HEHTPOHU3AUM

VYpaBHeHue 6eTa-paBHOBECHS B O0IIIEM CITy4dae BBITIISIUT CIEAYIOIMM oopazom [1, c. 88]:

Mo+, +Mc? =g, +mc?. (10)

Z[J'ISI y,[[O6CTBa JaTbHEUIIINX UCCIeI0BAHUM BBEIEM BCIIOMOTaTeIbHEIE (I)YHKI_II/II/I

1 (2m kT\*’
N (n ,T)=mc?—kTIn| — n , 11
()= -l L (274 a
2
L 2 2m kT
Np(np,T):mp02 +(7[)—P 1-7_ 2/—2 . (12)
2m, 12 (372 n?n??

Iepexons k ycnosuto (2), BeipakaeM 2, u3 (10) ¢ yuetom (4), (7), (9), (11), (12), u, noa-

craBisis B (8), MOXKHO TOCJIe€ HEKOTOPBIX MpeoOpa3oBaHuil MONMyduTh (yauThiBas Takxke (6))
ypaBHEHUE OeTa-paBHOBECHS B BUJIE

3np7r2(hc)3\/(Nn(nn,T)— Np(np,T))2 —mZc* —((Nn(nn,T)— N p(np,T))2 —mjc“)2 -

—%z(kT)Z(Z(Nn(nn,T)—Np(np,T))z—mezc“)zo. (13)

VYpaBHenue (13) MOXKHO pemIaTe YUCIECHHO OTHOCUTENIBHO N, TPU 3aJaHHBIX 3Hade-
HUAX T (B COOTBETCTBUHU C OTPAHMYCHUAMH (2)) TIPH 3HAYEHHUAX N, BBILIE NI0POTa HEHTPOHH-
3aumu [5, c. 57].
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UucneHHble pe3yibTaThl HccaenoBanus ypasHeHus (13) npeacraBnensl B Tabnaumax 1
M2, a TaKKe HAa pUCYHKax 1-5, rae Juis ymoOCTBa BBEACHBI BCIIOMOTATEIbHBIC BEITUYHHBI

- -3 — 1030 on 3
N, =lem>uny, =10 cm™.

Tabmuna 1. — 3HaueHUs KOHIEHTpPAlUN MPOTOHOB, COOTBETCTBYIOIIUX OeTa-paBHOBECHIO
MIPH Pa3IMYHBIX (PUKCHUPOBAHHBIX 3HAUYCHUSX KOHIICHTPAIMA HEHTPOHOB IS IBYX 3HAUCHUUN
temmepatryp T = 1,00-:10°Ku T = 9,00-10° K, a Tax»ke pa3HOCTb TAKHX 3HAUCHUI KOHIICHTPA-
U IPOTOHOB

T,10°K 1,00 9,00 AN, = Ny
n,,cm?® Ny 10% em KT/ 1o Ny, 10%em KT/ ptop | _ Ny 10% en?
1,00 7,34461 0,01148 7,24997 0,1042 9,464
1,00-10° 7,34821 0,01148 7,28220 0,1039 6,601
1,00-10'¢ 7,35102 0,01148 7,30733 0,1037 4,369
1,00-10% 7,35302 0,01147 7,32532 0,1035 2,771
1,00-10% 7,35463 0,01147 7,33972 0,1034 1,490
2,00-10% 7,35475 0,01147 7,34081 0,1034 1,394
3,00-10% 7,35482 0,01147 7,34144 0,1034 1,338
4,00-10% 7,35487 0,01147 7,34189 0,1034 1,298
5,00-10% 7,35491 0,01147 7,34224 0,1034 1,266
6,00-10% 7,35494 0,01147 7,34253 0,1034 1,241
7,00-10%° 7,35497 0,01147 1,34277 0,1034 1,220
8,00-10% 7,35499 0,01147 7,34298 0,1034 1,201
9,00-10% 7,35501 0,01147 7,34316 0,1034 1,185
1,00-10%¢ 7,35503 0,01147 7,34333 0,1034 1,170
1,10-10% 7,35504 0,01147 7,34348 0,1034 1,157
1,20-10% 7,35506 0,01147 7,34361 0,1034 1,145

Paznocth Anp 3HAYEHUW KOHLIEHTpaUuid IPOTOHOB np(l) u np(g), COOTBETCTBYIOLINX

OeTa-paBHOBECHIO MTPH 3aJIaHHBIX (B JIorapu(PMHUUECKOM MacIITade) 3HAYEHUSX KOHIEHTpaui
HeWTpoHOB 115 Temnepatyp T = 1,00-10° K u T = 9,00-10° K, oTo6paxeHa Ha pucynke 1.

OtHoleHne 3HaueHuil (B JiorapuMUYecKoM MaciiTade) KOHUEHTpalud MpPOTOHOB
Nya) B Npg) TIPH TEX 3KE YCIOBUSIX OTOOpaKeHA Ha PHCYHKE 2.

ITo oTAenbHOCTH 3HAUEHUS KOHIIEHTpaLUH (B JOrapupMHUECKOM MaclITade) MPOTOHOB
Np@) A Ny(g)» COOTBETCTBYIOLINX GeTa-paBHOBECUIO IIPH 3a/IaHHBIX (B JIOrapu(pMUIECKOM Mac-
mTabe) 3HAYEHUAX KOHIIEHTPaIii HeWTpoHoB s Temmepatyp T = 1,00-10° Ku T = 9,00-10°

K, otoOpaxena Ha pucyHKe 3.
PazHocTh 3HaueHui OeTa-paBHOBECHBIX KOHIEHTpAIM MPOTOHOB, COOTBETCTBYIOLIUX

(UKCUPOBAHHBIM 3HAYEHUSM KOHLIEHTPALMH HEHTPOHOB nr(]l) = 1,00-10% cm® u nr(]z) =
1,00-10% cM npu pasnMuHBIX TeMmepaTypax, peCcTaBleHa Ha PUCYHKe 4.
3aBHCHMOCTB TEX K€ KOHIEHTPAIMA TPOTOHOB N, OT TEMIIEPATYPBI TEX JKE 3HAUCHUSX

KOHIIEHTpAllUK HEUTPOHOB MPEJCTaBICHA HA PUCYHKE 5.
JlanHbIe TaOIUIBI 3 WUTFOCTPUPYIOT BhITIOJIHeHHE yeaoBuit (1) u (3) mmst HEUTPOHOB.
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Tabnmuna 2. — 3HaueHUs KOHIEHTpPAlUi MPOTOHOB, COOTBETCTBYIOIIUX OeTa-paBHOBECHIO

pu IBYX (PUKCUPOBAHHBIX 3HAUEHUSX KOHIIEHTpAIMil HEHUTPOHOB nr(]l) =

1,00-10® cm®

u nr(f) = 1,00-10%° cm® 1 pasnuuHBIX 3HAYEHHMIA TeMIepaTyp, a TAKXKe Pa3sHOCTh TAKHX 3Ha-

YEHU KOHLEHTPALIMI TPOTOHOB

n® =1,0010%em?| n® = 1,0010%cm? | An = n@® _
T,10°K Py P
%, 10% cm® N, 10% car® 10% em?
1,00 7,354627 7,355027 4,01
2,00 7,353034 7,353836 8,02
3,00 7,351309 7,352512 12,02
4,00 7,349499 7,351102 16,03
5,00 7,347626 7,349630 20,045
6,00 7,345705 7,348108 24,04
7,00 7,343743 7,346547 28,04
8,00 7,341747 7,344952 32,04
9,00 7,339723 7,343327 36,04

Tabmuna 3. — OTHOIIEHNE TETUIOBOW SHEPTrUHM K XMMUYECKOMY MOTEHIHATy HEUTPOHOB, BbI-
YHUCICHHOMY JUIsl a0COJIFOTHOTO HYJS TeMIEpaTypbl, Ul PasIMYHbIX 33JaHHBIX 3HAUEHHIX

KOHIIEHTpAIMi HeTPOHOB NpH ABYX (DHKCUPOBAHHBIX 3HaUeHUAX Temmepatyp T = 1,00-10° K
u T = 9,00-10° K

T,10°K 1,00 9,00
n,, cM? KT/ tion KT/ ton
1,00 4,345.108 3,910-10%°
1,00-10° 4,345.10'? 3,910-10%®
1,00-10% 9,361-10’ 8,425-10°8
1,00-10% 4,345.10* 3,910-10°
1,00-10% 93,61 8425
2,00-10% 58,97 530,7
3,00-10% 45,00 405,0
4,00-10%®° 37,15 334,3
5,00-10% 32,01 288,1
6,00-10% 28,35 255,2
7,00-10% 25,58 230,2
8,00-10% 23,40 210,6
9,00-10% 21,64 194,7
1,00-10% 20,17 1815
1,10-10% 18,93 170,3

OTMCTI/IM, 4TO IMPHUBCACHHLBIC B Ta6J'II/II_[aX 1 u 2 3HaueHUSA KOHICHTPAUN IIPOTOHOB

-3

YCTYIAIOT 3HAYCHHIO Ny, = 7,35586-10%0 cM 3, KOTOpOE COOTBETCTBYET MOPOTY HEHTPOHM3A-

muu ipu T =0 K [5, ¢. 57], mpudem, B OTJIMYKE OT BBIBOIOB, CAICTIAHHBIX B [5, . 58], uem BbIie
TEMIEpaTypa U HUXKE KOHIICHTpAIMs HEUTPOHOB, TEM HIKE COOTBETCTBYIOIIasi OeTa-paBHO-
BECHAsi KOHIICHTPAIKs TPOTOHOB (KOTOPasi, OTHAKO, TTOHM)KAETCS TOPA3/I0 MEIJIEHHEee 10 CPaB-
HEHUIO C MOHMKEHNEM KOHIICHTPAIIUA HEUTPOHOB). ITO OOBSACHSIETCS TEM, YTO MPU OTIINIHON
OT HYJISl TEMIIEPATYpe MOSBISIOTCS CBOOOIHBIE COCTOSIHUS C dHEprueil Hike ypoBHs Depmu,
a C TIOHM)KCHHEM KOHIIEHTpaIMK BiIusiHUE npuHnuna [laymm ocnabeBaer.
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Ig(lnn/nm\

0,00 10,00 20,00

5,65
5,15
4,65
4,15
3,65
3,15
2,65
2,15
1,65
1,15
0,65

18(1050)/ (1))

19(n,/6 N\

0 10 20

Pucynok 1. — 3aBUCHMOCTDH Pa3HOCTH 3HAYE-
HHUii N, COOTBETCTBYIOINHX GeTa-paBHOBE-
curompu T = 1,00-10°Ku T = 9,00-10° K,

COrJIacHO ypaBHeHMIO (13), oT 3HaYeHHA N,

B JorapugmMmuyeckom Macmrade

PucyHok 2. — 3aBHCHMOCTb OTHOILIIEHUS OeTa-
PaBHOBECHBIX 3HaYeHHii N (B 1orapudmu-
yeckom macmrade) npu T = 1,00-10° K

u T = 9,00-10° K, corsacuo ypasuenuio (13),
OT 3HAYeHHus1 N, B JOrapupMuYecKoM Mac-

mrade

0867 fotunon) R—
0,866 F=======""
0,865 /
0,864 / |
0,863 / —
0,862 /
0,861 //

0,86 . '9(0/Moy)

0 10 20

40

An,, 10% cm

30 /
25 /

2 /

15 /

v/
s/

V4

T,10°K
0 T .

0 5 10

Pucynok 3. — 3aBucumoctsb (B Jorapudmuye-

CKOM MaciuTade) 3HaYeHHil N, COOTBETCTBY-

rourux 0era-paBuoBecuio npu 1T = 1,00-10° K
(Du T = 9,00-10° K (I1), coranacuo ypaBHue-
HHIO (13), oT 3Ha4YeHust N, B Jorapudmude-

CKOM MacuiTade

PucyHok 4. — Pa3HocTh 3Ha4YeHUii OeTa-paB-
HOBECHBIX KOHIEHTPAIMIi IPOTOHOB N, cO-

OTBETCTBYIOLIHUX (l)HKCHpOBaHHI)IM 3Ha4e-
HUAM KOHIEHTPalUUuu HeﬁTpOHOB

nY = 1,00-10% em u n'® = 1,00-10% cm

NpH Pa3IuYHBIX TeMIepaTypax
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7,356 "ip, 1030-cm3

7,354 >

7,352 \<;5\
\\

7,35 S o
7,348 N . = -
7,346 N S - =
7,344 NS ~
7,342 \\\\\

7,34

T. 105K
7,338 T T T T 1

0 2 4 6 8 10

Pucynok 5. — 3aBucuMOCThL 0eTa-paBHOBECHBIX KOHUEHTPAIUI MPOTOHOB N

p
OT TeMIiepaTypbl NpH GUKCUPOBAHHBIX 3HAYEHUAX KOHLEHTPALUU

neiirponos N = 1,00-10% em (1) m nr(lz) = 1,00-10% em3 (I1)

I'paduku Ha pucyHkax 1—4 BHENIHE HAIIOMUHAIOT OTPE3KH MPSIMBIX, HO O0Jiee IeTallb-
HBIW aHAJIU3 MTOJIYYEHHBIX YUCICHHBIX JAHHBIX (B T. 4. OTOOpaKEHHBIX B Tabiumax 1 u 2) mo-
Ka3bIBAET, YTO 3TO HE COBCEM TaK, IIOCKOJIBKY IPH OJJUHAKOBOU PA3HOCTH MEXITY 3HAUCHHUSIMH
COCE/THUX fYeeK B KpaifHuX JeBbIX cToNnOax Tabmumpl 1 (3Hauenus n. ~ 10% cm~>) u Tabmuist 2

(3HaLIeHI/I$I TeMHepaTprI) Pa3HOCTb MCKAY 3HAUCHUAMU COOTBCTCTBYIOIIUX COCCOAHUX AUYCCK
APyrux CTOJ'I6I_IOB 9THUX Ta6J'II/II_I (I/IMCI-OH_II/IMI/I OTHOIICHHUEC K ne = np ), CTpOro roBopsd, HE 0JHa

U Ta Xe.
Kpome ToOro, momydeHHbIe pe3ynbTaThl IMO3BOJISIIOT CHENATh CIEAYIOIINE BBIBOIBI
(Be3zae noapazyMeBaeTCs BHIMOIHEHHE YCI0BUi (2) pu OeTa-paBHOBECUN).
1. Ilpn 3aaHHOM 3HAUEHHM TEMIIEpaTyphbl OONbIIEMY 3HAUYEHUIO N, COOTBETCTBYET

Ooutbiiee 3HaUCHUE N, =N TIPH 3TOM OTHOCUTEJIBHBIN POCT N TIPOMCXOJUT IOpasio ObicTpee
(Ha MHOT'O TIOPSIZIKOB) OTHOCUTENBHOIO POcTa N, =N, , OCKOJIBKY 110 aOCONOTHON BENMIHHE
N, =N, B HCCIEIyeMOM AHMANa30HE 3HAYCHUH 3HAYUTEIBHO MPEBOCXOAUT N, (YTO 3aKOHO-
MepHO BOJIM3U nopora HelTpoHu3auun). 2. [lpu 3aganHoM 3HaueHun n, OoJibllieMy 3HaYEHHUIO
TEMIIEPAaTypbl COOTBETCTBYET MEHbILEE 3HAYEHHE N, = N, ; HA0OOPOT, PU 33JAHHOM 3HAYCHUH
N, =N, OOJbIIEMY 3HAYEHHUIO TEMIIEPATYPBI COOTBETCTBYET Ooblee 3Ha4YeHue N, . 3. Poct
3HA4YeHMs N, =N, CPOCTOM N, NPH 33 JaHHOM 3HAYCHNUH TEMIIEPATYPbI IIPOUCXOIHUT TEM OBICT-
pee, 4eM BblIlle TeMIIEPaTypa; HA00OPOT, POCT 3HAYEHHS N, € POCTOM N, =N, NPHU 3aAaHHOM

3HAYEHUH TEMIIePaTyphbl IPOUCXOTUT TeM ObICTpee, YeM HIbKe Temnepatypa. 4. s nByx ¢uk-
CHPOBaHHBIX 3HAYEHHUI TeMmepaTypsl (B HameM ciaydae 310 T = 1,00-10°Ku T = 9,00-10° K)
OoJbIIeMy 3HAUEHHIO N, COOTBETCTBYET MEHBIIAS PA3HOCTh MEXTy 3HAUCHUSIMU KOHIIEHTPA-

ouun ne = np , COOTBCTCTBYIOIIUMU 6€Ta-paBHOBeCI/IIO IIPpU YKAa3aHHBIX TCMIICPATYpaX; U3 3TOT'0
CICAYCT U YMCHBIICHHUC OTHOHICHUSA YKA3aHHBIX IIBYX 3HaYCHUH KOHIICHTpAalun ne = np )

a TaKoke Joraprudma 3Toro OTHOLICHHUS.
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3akioueHue. OCHOBHBbIE Pe3yJIbTAThI

B npubnikeHnn HU3KUX, OTIIMYHBIX OT HYJISI TEMIIEPATYp U UCaTbHOCTH (PepMU-TA30B
MCCJIEIOBAHO BIMSHUE TEMIIEPATYPhl JIEKTPOHEUTPAIBHOIO AJIEKTPOHHO-TIPOTOHHOT'O Bellle-
CTBA Ha 3HAYCHUS KOHIIEHTPAIMH HYKJIOHOB U 3JIEKTPOHOB, COOTBETCTBYIOIIUX OeTa-paBHOBE-
cuio BOJIM3U nopora HeHTpoHu3auu. [Ipyu 3TOM 37eKTPOHHBINA U MPOTOHHBIN T'a3bl CYUTAIUCH
BBIPO’KJIEHHBIMU, HEUTPOHHBII — HEBBIPOXKIEHHBIM. [l0Ka3aHo, UTO MpHU 3alaHHOM 3HAYEHUU
TEMIEpaTypbl OONbIIEMY 3HAYEHHUIO KOHLIEHTPALUU MIPOTOHOB U 3JIEKTPOHOB COOTBETCTBYET
0oJbIIee 3HAUEHNE KOHLEHTPALU HEUTPOHOB, IPUUYEM OTHOCUTENIBHBIN POCT KOHLIEHTPALUU
HEHUTPOHOB MPOMCXOAUT ropasao ObicTpee (Ha MHOTO MOPSIIKOB) OTHOCUTEIBHOTIO POCTa KOH-
LEHTPalUU POTOHOB U 3JIEKTPOHOB, ITOCKOJIBKY 110 a0COJIOTHON BEIMYMHE KOHLIEHTPALUS
IIPOTOHOB U JJIGKTPOHOB B HCCIIEyEeMOM JAMAaNa30He 3HAYEHUH 3HAYUTEIHHO MPEBOCXOIUT
KOHLEHTPALMI0 HEUTPOHOB. Takke MOKa3aHO, YTO NPHU 3aJlaHHOM 3HAYEHUM KOHIIEHTpAluU
MIPOTOHOB U 3JIEKTPOHOB OOJIbIIEMY 3HAUCHHUIO TEMIIEpaTyphbl COOTBETCTBYET OOJIbllIee 3HAUE-
HUE KOHLIEHTPAI[MX HEUTPOHOB.

Pe3ynbTathl MOTYT MpeACTaBIATh UHTEPEC TSl TCOPETUUECKOTO HCCIEI0BAaHUS CBEPX-
IUTOTHBIX aCTPO(YU3MIECKIX OOBEKTOB.
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