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§I. BBel!eBHe 

B nocne~aee BpeMa noaBHnca pa~ pa6oT, nocBameaaux wccne

AOB8HKD BRHHHHH 8AeRTPOH-~HPO~HOro cnapHBBHHft H8 TeMnepaTypy 

CBepxnpono~amero waaoBoro nepexo~a /I-6/. B pa6oTaX /I,3/ pac

CMOTpeHHe npOBO~HROCb H8 OCHOBe raMHRbTOHHBHB ~penHXa l!Rft Ol!

HOSOHHOro MeTaJIJia c aJieKTPOBHHM cneKTPOiol € ( K) , Yl!OBJrenopa

llll!HM ycJIOBHD E ( K) =- E (K + Q) npH HeKoTopHX BH~eJieHHHX KBaaHHM

nyncax Q 

'J{ 4>pe~w.x = To + VQ + X I (I) 

rAe 

To= I \E(itl-;u1a~.~a.iZ,cr +1\w(QJBiBQ 
i,G" 

VQ = ~~ f= a.~.;,cr cxi<,(fl 8-q + B~"Q) • cz) 
"·~ 

'"X' =~'}.w(£V)~;g~ + AttzLL 1~(Q,t)Cl}.~FO:i,rl~+B~ii). 
4 i(,O' ~ 

S~ecb a~ .• ' a K',~ Ill e;) g"i - onepaTOPill aJieKTPOHOB H 

woaoHoB,cooTBeTcTBeHHo,fA·XHMHqecKHI rroreH~HaA, ~ - o6~eM 

CHCTeMii, a .[ 
1 08H8~8BT CYMIU!pOBBHHe no BCeM KB83HHMII:YJibC8M 

~ , aa liCKJI~qeaHeM 'if= Q • KBaaHHMnyJibC Q-! (:t1,tf,t1) cne~H
aJIDHO Billl!eReH, TBK KBK npH ~ = Q HMeeTCH ROrapHWMHqecKaft OC0-

6eBBOCTb B nonapHaaUHOHHOM oneparope woaoaoB, KOTopaH npHBO~HT 

K HeycTolqHBOCTH KPHCTBRJIHqecKOI CTPYKTypw, H npH onpel!eJieHHOI 

T8KDepaType ~ CHCTeMe npOHCXO~HT ~30Billl nepeXO~ MeTBJIJI-l!H~ 
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a~eKTpMK. B noc~e~Hel qacTH 7!' raMHHLTOHHaHa (I) nyreu 

06HqHOI npoue~ypN MC~DqeHHH ~HOHHNX nepeueBH~X B~~8HHH0Cb 

a~eKTHBBOe a~eKTPOH-aneKTPOHHOe npMTHE8HHe, OTB8TCTB8HHOe 38 

CBepxnpOBO~H~ee cnapHBBHHe. ilpH STOM COXpaHR~HCb TOXbKO T8 

q~eHN, KOTOpNe ~BDT norapH~MHqecKYD OC06eHHOCTb B llORHPH&BUH

OHHOM oneparope SHeKTPOHOB, T.e. qneH~,COOTB8TCTBYDmH8 B38HMO

~elcTBHD Eap~HHa-Kynepa-IDpH~~pa (EKID). TaKHM oOpaaou, B cHc

reue, OllHCHBaeuol raMKnbTOHH8HOM (I), BOS~OXHH ~30BHe nepe

XO~N ~ByX THITOB: M6TBnH-~H3ReK!pHK H uern,~-CBepxnpOBO~HHK. 

HaHOonee no~po6HO BOllpOC 0 cy~eCTBOB8HHH H B38HMHOM BHHHHHH 

~HSHeKTpHqecKOI H CBepxnpOBO~ft~61 W83 B MO~e~H HSOTPOITHOrO 

nonyueTanna Hayqanca B paOote 161. EHno noKasaao, qTo noB~me
HHe TeunepaTyp~ CBepxnpoBo~n~ero nepexo~a BoauoxHo nHOo B cny

qae nerHpOB8HHOrO nonyueranna, KOr~a KOHUeBTPBUHH 3H6KTPOBOB 

H ~~POK He paBHN ~pyr ~pyry, ~H60 B cnyqae O~BOgOHHoro M6TB~

~a / 3/, KOr~a yqHTWB88TCR B88HMO~elc!BH8 H8 !OAbKO uAHZBIWHX 

coce~el Ha KpHcTan~HqecKoA peme!Ke, so H cne~ym~x aa 6nKEaft

mHMH. B pa6o!e /G/ YTBepa~anocL, qfo B pauxax paccuaTpHnaeuol 

BBTOPBMH M0~8HM COCY~8CTBOBaHH8 068HX ¢as B03MOZHO TOXbKO ITpH 

HBAHqHH RerHpOBBHHB, 8 DPH O!CYTCTBHB ll0CA8~Hero B CHCT8K8 

cy~8CTBY8T HH60 qHCTBH ~ -wasa (CB8PXITPOBO~B-BH), HH60 qHc

TBH JD -wasa (~HSHeK!pHqeCKBB). Heo6XO~HMO OTM8THTL, qro Bee 

pacqeTW npOBO~KHHCb C HCllOHb30B8HHeM annap8!8 ~YHKUHI rpHB8, 

H ~H nonyqeHHH 38MKHYTOI CHCT8K~ YP8BBeHHI COBepmanOCb H8KO

!Opoe npH6AHXeHH08 pac•enneHH8 ~YHKUHI rpHH8 B~CmHX nopH~OB. 
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• 

B paOorax H.H.Eoronm6oBa (un.) /?-8/ 6an npe~noaeH ueTo~ 
BCHMUTO!HqecKH !OqHoro pemeHHH HeKO!OpUX SB~aq CTBTHCTHqecKOI 

~HSHKH, CO~epxa .. X qeT~pexwepMHOHHOe BSBHU0~8ICTBHe. ABTOpaM 

(coEuec!HO c B.A.3arpe6HOB~M) y~anocL pacmxpH!L ~ace uo~enL

awx CHCT8M, ~B KOTOPWX UPHUeHHM KeT0~ 1 p88BHTHA B padoTaX/?-
8/, 

aa cnyqaA rauaxLTOHHaHoB,co~epaa~x HeorpaHHqeuHNe no sopue 

onepa!opw /9-IO/. Tax, HanpHuep, B pa6oTe /IO/ 6Hno noxaaaao, 

~TO CT8THCTHqecKaH sa~aqa C raMHAbTOHHBHOM lro+VG HM68T 

8CHKUTOTHqecKH TO~H)e pemeHHe. 

YqHTWBaR CKa38HH08 BHme, ~ 6y~eK paCCM8TpHB8Tb CHCTe

My, B xoropym, xpoue ~,BKHDqeuo H qe!wpex~epMHOHHoe napHoe 

Baaxuo~elcTBHe THna EKW: 

2 

V ~s ) ') (.. 1 -., + + 
&cs = - 2.2 1f.;. Jl t<,cr)J\( I< ,a-') ail,tra-'il,-o- a,:li~-cr' a. i(•,cr• , ( 3) 

il':<'T' 

r~e 

.il (K,a) = \ ~o- , IE<it)-;"\~9., 

, \Etit) -(lA- \ > e 11 
(4) 

H eD - napaueTp oOpeaaHHH .nopH~Ka teunepaTYPN neoaa. Baa

BMO~eiCfBH8 B~B (3) llO~p06HO HayqanOCb npH HCCHe~OB8BHH MO

A6A~HUX aa~aq f80pHH CEepxnpOBO~HMOCTH /7,8,II-I3/. 

H!aK, paCCKaTpHB88MaH HaUH a~eCb MO~eHbHaH CHCTeMa 38~8-

8TCH raKKHbTOHH8HOM 

'Je -= T. + v Q + v BCS 
(5) 
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IToxazeu caa~a~a,~ro ~epuo~aaaua~ecKaH aala~a c rauan~~o

HH&Hou (5) ~onycxae~ ~o~aoe pemeaae. 

§2. llOK838~8J~C~BO cymec~BOB8BHH 8CHKIITO~HqecKB 
~oqaoro pe•eBBH 

BBe,'lleu, AnH Y.'ll06c~Ba, cxeAYm.-e orpaaaqeaawe no aopue 

onepa~opw: 

Jt = (:Itt,.. ~ ~ a~. q,4r a.Jt,~r 
IC,cr 

Js+ = (J$t =. ~ l )..(K,cr) ct~,G' a.~it,-¢" r; 
(6) 

nocxe Hecxozawx npeo6paaoBaHBI rauxx~~oaaaa (5) uoze~ 

OW~~ npe~CT8BH8B ~OE,'Il8C!B8BHO B BXA8: 

7(. = j!o('1tt,tt.c)-+ 'Je,. (~t,tt.c) (7) 

r~e 
,._ "'"+""" + 
'llo(~J./h) '"'1\w(Ql6i18i -+ >' [E(K'l-r]ai,cra;t,cr-

2 ~ 
£!Slf"'l( + '1 • 2) - t\ LV(Q) ~c. J tt t'l ell + .J cL '1 ct -I~ 4!( I -

- l gs1 2 ( 'J~t t'ls +!J.s '1: -l~s12 ) 
(8) 

~ -t ,... ~ .. 
Je .. (~..t.rts)= g(QJ~ [(34-tt~)Bi+(~.t-~.tl~i 1-

- ~ g} SG ( :Jt -11: )(Js- tL.c) 
(9) 

, 
111 t'l.t , tts - npoiiiSBOUHYe napau8!pw, ~OTOpile 6Y1U~ onpe}len

IUI aue. "Ho:swe" 6oae-oneparopw g; , Bi BHP8K8J)~CII qe

pe3 "npeKHxe" uocpeACTBOK cooraomeaal 

6 

t"\lfz 
-· + arQl~t .. 8i .. 6i + jjtJ(Q) '1 4 

,_ I (Q }52." 
Bi - 8, + 1\c.>(Q) l'l..t 

(10) 

fieperpynnapOBK8 ~HeBOB B r8KHH~TOHH8B6 ?{ Owna npOH8B8-

~eB8 C ~ex~m BHl6H6HBH KB8lP8~BqBol no wepua-H Ooae-onepaTOpSM 

WoPKH ?fo(~«.~s) ~aKHK o6paaou, q~o6w "oc~a~o,HYI" rauBH~
~OBIISH 7f4 (~.l 1 't,) IIPll COOU8TC!BYm1118K BY6ope ~d B '1.s ,'ll8-

B8~ 8CBMII~O~BqecKB MSHHI BKH8~ B IIHO~BOC~~ CBOOO,'IlHOI 8HeprBB 

cxc~euw (5): 

S~Ldll '"'- ~T t¥..Sp e- ~/kT 

~H O~eHKB P88BOC~B J,'ll6X~BHX CBOOO,'IlHHX 8HepraA CHeTeK (7) 

a (8) Bocnox~ayeucH reopeuol H.H.Eoroxm6oBa (.'lloKaaaTex~cTBO 

CU. B / 8/): 

-J ('1l.(~ ... ~t,)>c, ' fa[~o(~ •• rt,)]- fA['Xl ' 
(II) 

( - ~ (7l1(~J..~s)) , 
r.-e < • · • ) a ( • • • ). - ~ep11o~aaunecue cpeJ.HHe c raiiHX~To-

"- 0 

BH8B811H 7(_ B 'Jeo ( f'{ol,tts) , COO!B8'fC!B8HHOo Saue~HM cpaay 1 

uo 

- ~ (7l.{~.£.~sl)0 = i ~:<(a;-~~)(Js-'ts))., ~ O, 

B II08'fOIIY 

fa['Roll'l.L,'t,)]- fal'Xl ~ 0. (!2) 



Cne~oBaTeADHO, HaH~yqwy~ annpoKcHwa~HD K ~YHK~HK }~[?!] 
nonyqaeu, BN6upaa aHaqeHHH napauerpoB ~~ , ~s H3 ycnoBHH 

a6co~THOrO MHHHMyMa y~enLHOI CB060~HOI SHeprHH annpOKCHMHpy~

me! CHCT6UN (8): 

f~.Jie.,(t[" .~s)) = rrvim ~Sl[ '1!oltt4.ttsll 
( ~d, rts) 

YcnoBHe (I3) npHBO.llHT K ypaBH8HHHM cauocornacoBaHHH: 

~<A : ( J.t )o 

~s =- < Js)o 

~ 

(!3) 

(I4) 

0TC~~a, B qacTHOCTH, BH~H0 1 qro pemeHHH ~~ • ~s CIIICT8M!i ypaB-

HeHHI (I4) Bcer]la orpaHHqeHH no uo~yn~: 

l~.d 'O.dl '2 ; I~, I' UJ,\1 '2 
YqHTHBSH nocne]lHHe HepaBeHCTB8 1 nepel~eu K OU8HKe rrpSBOI 

qacTH (II). HMeeu: 

~~ ('X.Uf.i,Vis))\' 2j~(Q)\1<(31-~l\.,.)\* 

+ ~£~:~ I<CJ!-~ll>l + i~~<(:~i-tf; H'Js- ~s )) . 
ITpHueHBH ~anee HepaBeHCTBO H.H.Eoro~6oBa II3/ 

I<AB) \ ' (AA+)'
2

( B+8)
412 

HSXO~HM 

J ~ ('J!4{q-.(,ij$l)j' t~~ <('J:-tfs•l{3s-tfs)) + 
+ 

+ z~tQ n[ i~((~>! + < e~gl )lz J<(JJ -tr; l('J~- ·:.tl}h 

(I5) 

(I6) 

I 

J 
l 

/l:!i.~TM8THM 1 qTO paBHOUepH~ ITO Q orpaHHqeHHOC'l'L cpe]lHero 

( T) UOEHO noxaaaTL npH nouoDUI cnoco6a, npe.nnoaeHHoro 

B pa6oTe 191~1: + 

< B~it ) ~ L , L : cons+. 

llpoue~pa BBe~eHHH HCTOqHHKOB H OU6HKH KOpp6AHTOPOB B 

npaBO! qaCTH HepaBeHCTBa (!6) ITO]lp06HO OITHC8H8 B pa60T8X/'l-9/. 

~e!cTBYH aHanorHqawu o6paaou,nonyqHu: 

lf ... [i{.,(tf4,lf,J1-fSI.['Jel \fen- o 
,. ~-oo 

; C'sz= 0 ( ....L) (I7) .QV4- • 

TaK KSK raMIIIRl>TOHHSH 7(.,{~a/l$) (cu. (8)) KBa~paTHqeH 
no ~puH-H 6ose-onepaTopau, To cl>YH~IIIH tsJ rJe.,l~.t ,Vf,)1 
IIO&eT 6NTL HBHO BliqHcneH8 7 11l B CHHY O~eHKIIl (I7) OH8 onpe~e

naeT npe~eHLHOe SHaqeHIIle llAOTHOCTl/1 CB060,llHO! SHeprHH HCXO]lHOI 

CHCT811N (5). 

§3. Tep11011HH81114K8 5JI6KTpOHHOJI CHCT611H 

KaK CJie]lyeT IllS B!ip8&8HHH (8), nJIOTHOCTl> CB060]lHOI SHep

rHH arrrrpOKCHIIHPY~~ell C14CT611N rrpe]lCT3BJIB6T co6oll cyuuy BKn8]lOB 
""+ ~ 

cBo6o~HHX ci>oHOHOB Bi ,g; Ill aci>ci>eKTIIIBHo Baauuo~e!cTBY~~IIlX 
~~~ 006011 SJieKTPOHOB /IO/: 

n'-''Q' 
12 lXo(i1"rt,YislJ = ~ &t[i-e-""ii'T] + Jst[7f.,(it4,Yjs)] • (IS) 

*I BcnouoraTeuHwA rauHn:&TOHHaH T {ell. 191) 1l paccuarplll· 
1l8811011 3]l8Cl> CJiyqae HYliHO BY6p8Tl> B BKAe: 

~ + G 2f2{Q) + 
T--To -"'ihiJi(i)BfD-q - t\t..>!O).Q 'J43J. +Vacs 
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B ~anDHelmew npe~erow aamero paccwoTpeaxa OyAer s~exTpoa

HaH nOACHC!8M8 7fo(~4,~s) , rBKBAD!ORB8H KO!Opol nepenx•ew E 

Oo~ee YA00BOK B•Ae: 

~ " + A ~ (lAI2 ISla 1to(J1,S) = 2 L. 'o/FP A;, If;~+ 2S2 ""'iif + QT- 2f<) , (19) ;r,a ott IS 

• 1 2.g.2(Q) = 1- - 2- • 
r~e. ~J. = Ji W(ti) , A 9tL 'lJ. , S - ~8 ~~ , cynzpo:~~aaxe 
no ;r npOliOAH!Cfl no nonOliHH8 nepliOHaqanDHOA SOBH EpHBXOBH8, 

onpe~eJiae11oA coorsomesHew € (f!>") < 0 •I. Kpoue roro, neAeHH 

cne~ym~e oOoasaqeaHa: 

+ ( + + ) ~.,. = a.p,rr , ap+i,cr , a.;,-cr , CX.-F+f,-r ; 

1\ 

Ap,rr = 
[

-IECP'JI-tK 
-ReA 
-S" ,.\.(j)',a') 

0 

-~A 

\E(~)\-~ 
0 

-s•acF+q,a> 

-Si\(~cr) 

0 
\€(p)\ +fK 

ReA 

0 
-s ilcf+i,cr) 

ReA 
-IE CJ1> I +,.M 

saweraw, qTo Oea y•epOa l!nfl oO•aoc!H Benaqx&w ~ • S woaao 
cqHrar~ Be•ecrBeHHHMB 16,81. 

OrpaHaqHMCH a~ecD accnelOB&HHew cnyqaa aanonoBHHY aano~

aeaaoA aoHH, r.e. nono&Hw ;u=o. TorAa, E czny onpelJ:e~eaxs 

(4) 1 HMeeM: 

Arp,o-> =il.cp ... 'Q,o-)= { ~o-. IEO'JI,e., 
o , IE tfJ>I > e. '

20
> 

*I Torla f)+~ npoOeraer nopym nonoBHHY aosu Epunmaaa: 
EC}J+~) > 0. 

L 10 

r 
I 

1 
r 

rauanDTOHH&H (19) npx ~·0 AB&rosanxayercs c nowo~ xaaosH

qecxoro npeoOpaaoBaHKH 

( 

ri.fl,a- ) ( tt;; o<.!+t,~r = -v;; 
o(.,,-lr 0 
ott', .. -o,-11' 0 

,... 
Ap-v; 
ApUp 
-s,,.uji 
s,,'lT, 

s,..v, 
~FplAp 
AfU.J 

-li'"' 
o l [a~ l 0 a.l+t,lr" , 
~ a~ ... u, a..;.,, ... 

rl!e _. d IEC,H . 
·, V'-p: #21 ~- El1J , 

~ \l \E(IJ)\ 
'lA.p: ffl 1 + Em 
,... A 
AF= id+S';\2(p,r)' 

,.. SiUJ1,cr) 
; Sp,cr= iA1+Sli{'(p,a)' ' 

E (iS) = y E.1CfJT + ti + S1A'(~,cr). (21) 

lK&rOB&lH3HpOB8BHWI r&YHlbTOHHaH HUeer B .. : 

J!o(A,S) ... L [- EC~SJot;,~o(;,,. + E (pJolF+i1,cr «",.~,cr] + ,,IT (22) 

-i ( A1 s2 ) 
+22 1f + 9t 

TenepD, KCBO~DBYH (22) 1 H8XOABK CJ18lJ:Ym.ee BHpaaeHKe ~H 

BJIO!HOC!R CE000AHOI SHeprKB annpOKCHMBpyD.el CHC!eMH: 

ia ['Xo(A,SJl =-~ L ltt [ 1 + e Et,>ikT j -
~ ~ (23) 

_ kT .r: en r 1 +{eciJ>/kTJ + t A" + .i s: 
S2 '" jl 2. g, 

npxqe11 aaneus napawerpo11 A • S onpelJ:e.to!cs za YPBBHeHHI 

C8110COr.J8COli8RKH: 

II 

t -



2. "' L\ th E(j5') .1 
Q T Elf) 2.kT = gl 

_.6. L s il'(f.IT) bft E(p) = ~ 
Q P E (jr) 2 kT ~! 

(24) 

BUHCHHM npH K8KHX aaaqeHHHX KOHC~8H~ B88HMOAeiC~BHH cy

l!leCTBye~ COBMeCTHOe He~pHBH8JIDHOe pemeHHe ( /1 Y. 0 14 S ~ 0 

ypaBHeHH~ (24). HccneAOBSHHe npoBeAeM B npzOnHZeHHH nocTOHHHol 

llROTHOCTH COC~OHHHI, ~.e. COBepmHM nepeXOA: 
1AT 

- ,:, fdt: 
0 

~L: 
Q p 

rAe 2. tJ - mHpHHa aoaw. TorAa Bwec~o (24) nonyqaeu ypaBHeHBH: 

~o d.t: th ~E 1 +t12+s'' + r ~ th ~ _ 
l1€1 +62+s2 ' 2kT )~€z+A2. 2kT -
0 ~ 

'IJ 

~l 

fo olE tAt ~Ea.+ll4+s'' 
J it:,.+A1 -tS1 2kT 
0 

(25) 

= 'IV 
~: 

ilpH 11=0 CHCTeMa ypaBH8BHI (25) HKee~ pemeHBe B 00H8CTH 

aaaqeHBA KOBCT8HT B3814MOA6ICTBHHJ38ABHBOI YCHOBB8M: 

2 ~ Ao '- 1 
i+Ez +(1-f2 lV1+ s~;ei - So • (26) 

rAe t, .... fio/w- , B B8HHqHHJi 

Ao = '-V/~ ~ , So= &ojs-h~ 
~} 

OTBeqamr 3H811eHBHM 8Hepre!H11eCKBX menel B 11HCTOI AB3H6KTpB-

116CKOI H qHCTOI CBepxnpOBOAHI!Iel taaax,cooTBe'l'CTBBHHOo ilpH 

12 

T 
I 
i 

t 

3TOM OCHOBM~M COCTOHHB8M annpoKCHMBPYDI!Iel CHC~eM~ HBRHeTCH 

COCTOHHHe CMemSHHOrO ~Hna, B KOTOPOM 008 napauerpa llOPHAK8 

Lj B $ OTRHqH~ OT HynH §j H onpeAeHHDTCH BUpazeHHHMH: 

/)/· = 9a. 1 +£
1

- 2£ r:;;oJ 
I> (Za_2 t (27) 

5 4 = s: -/} 
r,!\e: 

O..=s4t(j!--;;) >0 

OrweTHM, qTo npH peanHcrHqecxou BN6ope napaweTpoB B ra-
S1 A2 

IIMUOHIIBHe (5), KOrAB f.« 1 , ; << 1 14 --1 « { , 00RBCT:b eo \V 
cymecTBOB8HBH AH3H8KTPHqecKol H CBepxnpOBOAH1!18A ~a (26) C~a-

HOBHTCH B8CDM8 YBKOI: 

1 s: h 1--- ~ _o ~1 
It s: "' s. 

B BUpazeHBH ARH l8H8A (27) npHHBMBmT BBA: 

Ll ~ { s: -4 s: ( i- t) 
s ~ za J 1 - 6

o 

0 

D So 

(26a) 

(27a) 

KaK H8TPYAHO BHABTD, S~So BO BCel 00480~14 COCYIIIBCTBO-

BBBBH ~a, r.e. HBHB11Be ABaxex~pBllecxoro cnapBBBHIIH yweaDma

er BenHqBay cBepxnpoBOABI!Iel •enx B cnexrpe. 

3awe~u, uo XOTH Ao ~ S0 , B o6ncu (26) KpHuqecxaH 

T8Mneparypa 11KCTOI 1) -taaw lroA Mozer O~TD GOHDW6 KPHTBllec

KOI rewnepuyp.Y 11BC'l'OI S -taaw Tos • 

*I B c.ayqae C!'poru aepaBelllrB B (26) At: 0 H S ¢. 0 • Ha 
rp&RB~ax Odi8C!'I O~H B8 napaxeTpoB UOPHAK8, 8 BM6HHO !'OT, KQ
TOPOMJ COOTB8!'CTBY8'1' K8BM8BDW8H KOHCT8B'1'8 BB8HMOABICTBBH, o0-
pa.88TCH B HJH~o 
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lloxaxeu renepL, qro B paccuarpHBaeMoM cnyqae aanonoBHHY 

aanonaeaHoA aoaY (f =0) TeunepaTypa HcqeaaoBeHH.R cBepxnpoBOA.R

meA mem1 Ts np111 aanH"~UIH anexrpoH-AYPoqHoro cnapHllBHH.R (A+O) 

He npeBOCXOAHT 'fos • liJIH aToro llOJIO:&HM B (25) S -.0 H npeA

CT8BHM BTOpoe ypaBHeHHe B BHAe: 

S.lzkTs ,_ • 6t~h.kTos 
\ tAt /x2 +(~/zkTs). cix = \ th/ cLx 1 ~ X2. + ( ~/2kTs )1. 

0 

(28) 

ITO~UHTerpaJILHBH ~YHKUHH B JI6BOR qaCTH (28) 

ueHLme ~X npH JIIDClHX )( • OTcll,ll;a cJie,nyeT, qTo Ts < Tos • 

§4. Ooc;vueaHe 

llpe]lCT8BJI.R8T HHTepec cpaBH8HH6 H8A1l6HHOrO H8MH BCHllllTO

THqecKH Toqaoro pemeHH.R AJIB MOA6JibHOI 38A8qH (5) ti CJiyqae 

;u=O C peayJILTSTBM.I!. npeAI>I~IIIHX p800T / 3 , 6/. 

ilpe~Ae :scero HCOOXOAHUO OTMCTHTL, qro OoJiee DOC~CAOB8-

T6JILHI>IB yqeT OTCyTCTBH.R KynepOBCKOrO cnapHBSHHB MC&~ S~CKTpo~ 

HBMH C !lHCpr;tel,npCBHID81llli6R eO (cu. (3), (4))1 ll08BO~HJI BiiH

BHTb 00Ji8CTL COBMCCTHOrO CYIIiCC'l'BOllBHHfi ;!IBYX n8p8M8Tpo:a llOPHli

K8 /1 H $ • 3'1'0 OOCTOHTCJ!l>CTBO orqe!JIHBO BHAHO IHl cp8llHC

HeHHfi ypa:aHeHHI C8MOCOrJIBCOB8H.I!.R HBCTOHDICI paOOTW .1!. paOoTw/
3
/. 

TaK, aanpHMep, B nepBoM H3 ypa:saeHHI (25), O~aroABPH BBJIHqMJl 

oOpeaallmHX WSKTopo:s Jl(p.~) B raMHJil>TOHHaae (5), cBepxnpo:so

AHIIlBH lll8Jil> S Blill8A86T 1113 BHpa:aeBHH AJIH aaeprllH KB88Hll8CTIIIll

HHX :soaOyKAeHHI E(p) (cu. (21)) npH HHrerpMpo:saHKIII B o6~scrH 
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9D<€~uV. ECJIH STOrO He yqeCTL1To, np14HHM8.R BO BHHM8HHe 

BTOpoe ypaBH6BH6,KH llOJiyqHJIH ~w, qro HeTpHBH8JILHOe pemeHHe 

B03MO:&Ho TOJILKO B cJiyqae, KOrAa So=Ao • QqeBHAHO, aro OTJIH

qHe He OK831:iB86! BJIHHHHH H8 BHBOAI:i 0 B03AeACTBHH AHBJieKTpHqec

KOrO cnapHBBBHH aa reuneparypy CBepxnpoBOAB~ero nepexoAa lis , 
T8K K8K npH 3TOK B ypaBH6HHHX AJIH onpeAeJieHHH 1; napauerp no

PHAKB 5 ycrpeMJIH6TCH K aymo. 

llpH 14CCR6AOB8HBH KpHTHqecKOR reunepaTypw H OGJIBCTH cocy

meCTBOBBHHH ABYX ¢aa BB npHKepe roqao pemaeuol MOA6RH THll8 (5) 

R6COMH6BHHR HRTepec npeACT8BRHJI ~H TBK:&e yqeT PHAB cymecT1!6H

HHX ~KTOpOB, HanpHMep, HCK8:&6HHH ClleKTp8 aneKTPOHOB, BH31!8H

BOrO BJIHHHH6M COC6AeA, CJI6Aym~X 38 6JIH:&8IWHMH , OTKJIOH6HH.R 

OT H8flOJIOBHHy 38fl0JIH6HROI 30HH H T•A• 

H8KOR6U 38M6fHM, qro HCTIOJIL30B8HHHI 31l6CL ueTOA nepeao

CH!CH 6e3 OC06HX H3M8H6HHI BB CJ!yqal flOJIYM6T8JIJI8 H H8 KB83H

OAHOMepawe CHCT6MH / 14/. 

AEropu npHaaarenLHH B.A.38rpe6HOBY 38 uaoroqHcneHHHe H 

nROAOTBOPHH8 AHCKyCCHH, H.H.EoroJim60BY (MJio) 38 BHHMBHHe K p8-

6ore, 8 raK:&e D.B.Kon8eBy H P.X.TzuepoBy 38 UQJieaHHe o6cy~e

HHH Ha HaqaJILHOM arane pa6oru. 
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Y CJIOBHH 06MeHa 
llperrpHHTLl H C0061l(eHHJI OHJIH paCCLlJiaJOTCJI 6ecrrnaTHO, Ha OCHOBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHJIM, 

6H6JIHOTeKaM, HayqHLlM rpyrrrraM H OT.D:eJILHLlM yqeHLIM 6onee 50 CTpaH. 

MLI O)I(H.D:aeM, qTo rronyqaTenu 113.D:aHuii OHJIH §YAYT caMH IIPOJlB

miTL HHHIJ;Ha THBY B 6ecrrna THOR rrocLinKe rry6nuKau;uii B )1;y6Hy. B IIOPJI.D:Ke 

06MeHa llpHHHMaiOTCJI HayqHLle KHHrH, )l(ypHanLI, llpellpHHTLl H HHOrO 

BH.D:a 11y6nuKau;uu 110 TeMaTHKe OHJIH. 
E.D:HHCTBeHHLlH BH.ll lly6nHKaiJ;HH,KOTOPLlH HaM llpHCLIJiaTL He CJie,lly

eT ,- 3TO peiipHHTLI /OTTHCKH CTaTeH, y)l(e Olly6nHKOBaHHLlX B HayqHLlX 

)l(ypHanax/. 

B p.11.11:e cnyqaeB MLI caMH o6pall(aeMcJI K llonyqaTenJIM Hawux H3,lla

HHii C llpOCL60H 6eCIIJiaTHO llpHcnaTL HaM KaKHe-nH60 KHHrH HJIH 

BLIIIHCaTL ,llJIJI Hallieii 6H6JIHOTeKH HayqHLle )l(ypHaJILI, H3.D:aiOII(HeCJI B HX 

cTpaHax. 

OT,o:eJibHble 3anpocbl 
Jf3,llaTeJILCKHH OT,llen e)l(erO,llHO BLliiOJIHJieT OKOJIO 3 000 OT,lleJILHLlX 

JarrpocoB Ha BLICLinKy 11pe11pHHTOB H coo61l(eHHH OHJIH. B TaKHX Ja

llpocax cne,llyeT o6JI3aTenLHO yKa3LIBaTL HH.D:eKc 3allpawHBaeMoro 

H3,llaHHJI. 

A,n;peca 

llHCLMa 110 BCeM BOIIpocaM 06MeHa lly6nHKaiJ;HJIMH, a TaK)I(e 3allpo-

CLI Ha OT,lleJILHLle H3,llaHHJI CJie,llyeT HallpaBJIJITL 110 a,llpecy: 

101000 MocKea, 
TAUBHbiU no'lmaMm, n/JI 79. 
H3oameAbCKUU omoeA 
06'beOUH€HH020 UHCmumyma 
JIOepHbiX UCCAeOOBQHUU. 

A.llpec ,llJIJI IIOCLlJIKH BCeX lly6nHKaiJ;HH B IIOPJI.D:Ke 06MeHa, a TaK)I(e 

,llJIJI 6ec11naTHOH IIO,lliiHCKH Ha HayqHLle )l(ypHanLI: 

101000 MocKea, 
TAUBHbiU no'lmaMm, n/JI 79. 
llay'IHo-mexHu'lecKaJJ 6u6AuomeKa 
06'beOUH€HH020 UHCmumyma 
JIOepHbiX UCCAeOOBQHUU. 


