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LBBe.n;eHHe 
~ npenCTaBnHeT c060~ KHTepeC~ TRrr nBYMepHO~ CBepxnpoBOnKMOc­

TU /1-5 • B TeOpeTM~eCKHX pa60Ta~6-8 Cne~aHa rrOrrRTRa 06~CHMT~ CBOa­
CTBa cnn B paaxax TeOpO Ilm3óypra-JIaH,Uay (rJI) (CM. TaIOJte /9-10/). 
HarrpKMep,waSOBaR nMarpaMMa, nO~~eHHaH'c rrOMOmLD ~c~eHH~x paC~eToBt8/, 
xopomo cOrJIacyeTCJI c pesY~TaTa~ ,1tHaMarHHTHl:lX M3MepelGIW 5/. Ue~ID 
HacToHme~ pa60TH ~eTCJI rro~~eHMe wa30BOa nHarpaMMH MOCT~Hl:lX 

TepMO~HaMKqeCKHX CBO~CTB aHanHTM~eCKHM MeTOnOM B paMKaX rro~ona rJI. 
KpoMe Toro, HaitueHH TepMO,IJ;miaMlflleCKHe xapaxrepacraxa eILU. HB.HÓOJIee 
rronxo~e ~ CpaBHeHHJI c 8RcrrepMMeHT~HRMll pe3Y~bTaTaMH. . 

eILU HaÓJlIQ:naeTCJI .IJ)IJI MHOrJi!X MeTaJIJIOB, Ma KOTOpKX.Sn/1 ,2/ 1II. Nb(3/ 
HaR60JIee xopomo accnenosaaa, IIp1iI. TeMITépaTYpe -rs ' HeSHa'IHTe~HO 

rrpeBRmaDme~ T8MllepaTYPY 06~eMHoro wasoBoro rrepexona ~ , eILU Ha6~ 

.naeTCJI rro aHOMaJIbHOMY nHaMaI'HHTHoMY MOMeHTY. B paMK8X TejPlm rJI. em 
ormCHBaeTCJI n06aMelGIeM nonxoaantax rpamomsx YC~OBmt/6, 7 , zoropse OT­
pazam YCWIelGIe caepxnposonanax CBO:tíCTB B6JIH3H fLU. AHMOr1lI.lffin MOne~ 

RcrrO~baOBMaCb paHee ~ ormcaHKff rroBepXHoc~Horo MarHeTll3Ma 11,12/, a 
TaRMe rrOnaMeHRJI rrOBep~OCTHoa cBepxrrpoBO,nHMOCTH H ~eRTi 6~SOCTll Ha 
.rpanane pasaax MeTamOB 13/. (lJJm asenenaa CM., HarrPllMe~I.4 J. EJmSOcTb 
.~ K"( ('to =. CT;-"() / T;. ~ 10-2. ) 06'DRCHJIeTCJI mITeHCHBHhlM 

paspymeHHeM KYrrepOBCRHX nap B 06~eMe HÓp~~bHoro MeTaJIJIa, oKpyzaromero 
TOHKH:tí cnoã CIm. 
~ Nb, ennRCTBeHHoro cBepxrrpoBO,nHMRa BToporo pona, B ROTOpoM 

06Hap~/eHa ona, B aenocpencraeaaoã 6JmaocTH R .~ HaCSJno.naeTCJI ente 
0,nRR /3 waaoEHI rrepexon rrpM TeMITepaTYpe 'T* . B YSROM TeMITepaTypHoM 
HHTepBMe T~ - T~ = 0,015 K O; -1;, = 0,110 K), I'0~ 
ILU MOJfteT nporesars csepxnpoaonanaã TOK. x.mocTllK013 R MOCKBIDI l3 npenno­
JIODJIH, 'tIT0 epa30Bwt nepexon rrpa T ~ .fIBJlfI;eTCJI TOnOJIOrRlJecrom nepexo­
nOM, CBaaaHHHM c Hc~e3HOBeHHeM RRH nOJIBJIeHHeM HeCBJISaHHHX BHxpe:tí 
( nepexon EepeamICROrO - KoCTepnRna - TaYJIeca(EKT~• 

.1lJrJI nOJlllKpHCTaJIJm~eCRoro Sn, (THITM~HOrO csepxrrpoaonaaxa nepsoro 

o,...;.:.;.\·~: .."n~.i\ K"Cl'JIt'Y'f \ 
.'!'t.lI~l'!li\dl R{; ..·~t:JlOBl-

6lt1Sn"1CTEKA 
~.....-... ..... '" -­



pena, 'ct::s = 0,13) na q1a30BOtí ruroCROCTM TeMnepaTypH T H MaI'lmT­
11­

Horo no~ ir Ha6~~aeTCR HHTepecHHtt HS~OM Ha RPHBOR nepeoxn~e-
ID'IR (rpanana a6COrTHOK HeYCToítlllmOCTH HOpMa~1>HOn <flaSH) npa TeMIIepa­
TYpax TL. Te. /15. 3TO JIBJIeHHe roze , lIO-BR)J;HMOMY, CBJISaHO c cnn, 

2. MO.lle~ 11 pesYJIDTaTH 
TO~OCT1> HSMepeHHH <flasoBotí ~arpaMMH enu li Ko~~ecTBO nOJIY~aeMoít 

HHPopMaUMH .n:OCTaTO~HH .n:JIR conOCTa~eHHff c cymecTByrometí TeopHen. B 
HacToamett pa60Te nOKa3aHO, ~o aRCnepHMeHTa~HHe ~HHHe cor~aCYIDTCff 

c TeopRett, OCHoB8HHOtí Ha YPaBHeHHRX r~ c rpaHH~HMK YC~OBRffMH BRn8 

- d 1fI =-2= LV'C ~ =0) /;l. (1 ) 
r: t=::to 1 

Ha nnOCROCTH ~ottHHRoBaHHR nOJIO~eHO ~ =o. 3RcTpanO~OHHaR ~-

na /l npencranaaer cooon e.n:HHCTBeHHI::dt HOBm:t napaaerp reopza eM; 
"oneaxa 3TOft nOCTommOM Tpe6yeT, O,IUfaRO. coxee .n:e'raJffiHOrO MRKpoCRomr­
xecxoro HCCJIeltOBal{HR,,/16/. Banpoc o <flasoBon .nnarpaMMe cna P8CCl\mTPilB,JI­
OH B paóoTax/6 ,7/ •HCCJIe.n;OBaJICR 'ilICJleHHO MeTo,ItOM xoaexmrx 8JIeMBHTOB e 
R 8HaxHT~BCKH B cJIY~ae CBepxrrpOBO~ROB npe.n;e~1>HO nepBoro po.n;a
 
âe = 0/5/ . CJIe,rryR pa60Te/8~ BBe.n;eM õeapasaepayn TeMIlepaTYPY
 

i: == (T-Te) / (TS - -r: ) . IIyCT1> N' ~ +te (+=-1) - KP'TH~eCKOes 
MarHHTHOe nOJIe. ~ S -:: ~ (t =- -1) - KOPPeJ.IJiIUioHHI:rlt Pa.nKYC 161 lã 

~ :::.rr (f;::::-1) I - napaserp noPJi,IU\8 ocsesaoro ~aTepHa.n:a npa TeMIle­
parype T;;. - ( Ts - Te;.) • RaR nOKa3HBaeT ,D;B.JI1>He:RIlndt axaaas , ypaBHeIDle 
,ltJIH nepexona elUI .n;aeT paBeHCTBO íl:= ~ s • BBe,lJ,eM eae õeapaasepaoe 
MarRRTHoe lIOJIe, napaaaeasnoe IUI h- -=- -1+ / +1-$ • oespaaaepmrâ napaxerp no­
pR,lUta -D- == 1f / 'lY~ II paCCTOHHHe,D;O nu 'X = 7= / ~ s . 

HatneH~ HaMM nyTeM paSJIo~eHKa no CTeneRRM ~oro lIapaMeTpa. de 
TepMO,IOIHaMHlJecKI!it nOTeHIJ;HaJI ~ erm nepsoro pona B aTRX õespasaep-
HHX nepeMeHHIlX BHrJuumT c~e~EmKM OópaSOM: 

Gt/[~s(/8JLJ:::. 2[2. 3/ t "'(~Lt-t2tl2.+ k2.)1/
l 
J~2. 

1 (2) 
_2 Ir:!: _8 ~ae 1/ 2 ~312. _ C de3/-2. ~ /2 t- + oi ae~fl) J-, 

rne 1Tw. - MaKCHMaJThHaR BeJm'qIDIa napaMeTpa noPff;ltRB BliiJmSK rr..n; 
~~ =- (1-t) -r [(1-1; )2. _ h,2. J1/2.. 

KoHCTa~Ta 8*" = 2,06 BHpaJK8e.TCH xepea pemeuae YHJ4BepC8JII,HOrO vpasae-
IDlfi r.rrlI ?/ 2.' .. 

I X~~)::::)< (-1:')X(1:) , C i > de )/d~ ­
(3)X(+ ~) = 1 J X( - 00) == o J 

2e 

OITHCllBammero pacnpe~e~eHHe napaMeTpa no~a H BeRTop-nOTeHURaJIa 
B6~SR rpaHHnH HOpMBJI1>Hott 11 CBepXnpOBO.IJ:Rme~ ~aSH: 

1:$*" =. 2 ~/Lt S_+0<>0<:) X(1 - X) oh: . 

BeRTOP - nOTeHmIaJI A H rrapaxerp nopamca 1í B COOTBeTCTBYDItHX 
oespaaaepasx enananax BHpaJlt8.DTC.fI ,Iij>yr xepes .n;Pyra (CM. pRc.I): 

~(t):=. 1.fí(-~) ::. X(,,&). 

3~ec1> f\V::: 2 1/ Lt (ct:'~ r 1/2 ('LV / 'Ys ) 1 

7t- z: 2- 1 / 4- ( de ~ r 1/2.( 4-/! 5 +t) ,. 

"é -= x/C 21/ 4 (de/h-,)1/l. J -+ COflst. 

T 

iji('() 

.) -2 

PRO. I. 
Pacapeneaeaae 6aspa3MepttCJro rrapaaerpa Y . BeKTop:noTeHInIBmA 

11 MaI'HHTHOrO noJISI B KaR <PYHKIU!H OT paCCTORHIDI 't no rpaRmUi MeJlOJ.Y 
HOp~HOA 11 cBepxnpoBO~el ~3H. 

I'py60 rosopa • TYHHe~poBaHHe RYnepoBcKIDC nap B HOpM8JII,HylD <flaay H 'TYH~ 

H9Jll!IpOBalme MarRBTHOro nOM B csepxnpoaoaaayn <flasy CHMMeTp~. KoH­
craara B"t- oeeT MeXaHH1JecKyD HHTePIWeTaIJ;HBJ: ORa nponopnaoaansaa 
paSHOCTB .IlByx ~eICTBKA: no nyTB c npaBHM nOBOpOTOM 11 no npm&>MY nyTR 

- 1..'
,nJIR: BeJIOCHIle,lUlCTa • .nmmymeroCSl lIO nOBepXHOCTH U=- A- 2. Y 
( ex. pRO.2). SHepI'HJI sroro nueHHH nponopUKOHaJI1>H8 coxpaasmreãca ROM­

:i 
.., 



PRo.2. MexagKqec­
-2 -2

U" - A lfI Kaa MO,n:8JII>,U,ID1 BH­

~RO~eHRff nOBepx­
HoCTHoro HaTHOC8HHH. 

Ã 

5= SrÂ2 .itP-U(Ã,'Y}+constldt' 

ii7 

nOHeHTe TeH30pa HaT.IDKelm~ O;~ , r ,e , H3BeCTHoMY HHTerpa.ny ypaBHe­

IDIH rJI. KOHcTaHTa C'll- as (2) npencrasaaer B03MYJItemre sroro HHCTaHTO­

aa non ,IJ;8ifCTBR8M MaJIoro 'VIeHa t ae ip 2 • IIOJIYlIeHHHe B aacroaaeã pa­

OOTe nonpasaa K TepMO,IUffiaMRlIeCKOMY nOTeHIJ;HaJIY G" rrpe,ltCTaBJIaIO'l' Tep­

MO,U,HHaMKlIec!td noremtaan rpa~h1 (TOJIIJmHa ROTOpO~ eCTI>!.l. 'V( ae/h.) i 12.. ~ 
Me1UlY HOPMa.JI:DHoft R csepxnpoaonsmeâ <Pa30R. 8TH nonpasxa ae 3aBHC.ffT OT 

pacrrpe,n;eJIeHHH napaMeTpa rroPH,IJ;Ka B r.nyORHe cBepxnpoBo,1tHHKa. ~YrKMH 

CJIOBaMlI, MIl npencrasnaea nosepxaocraoe HaTsmeIme csepmposomrasoa B 

~e (CM. pKc.3): 

2O° 0.1 0,2 0.3 0.4 0,5 0,6 0,7 0.8 0.9 12° 
':Bf'\: 11,~I 

1,6 

1.4 1,4 

~,,2 1,2 

7 ',0 1,0 
co 
~ 0,8 0,8 
J: 

':::: 0,6 0.6 PHc.3. 

'15 0,4 0.4 3aBHCHMOCT:D rrOBepXHOCTHoro 

0,2 0,2 
HaTREeHHH.CBepxnpOBO~OB 

0'1' napazerpa de. • OTMeTHM 

l) °"° O) 0.2 0.3 0,4 0,5 

{Z 
0,6 0,7 0,8 0,9 °1 

npHeMJIBMYID TOlIROCTI> ~ rrpoc-
THX MeTaJIJIOB, ROTOpym .naeT 
.naJte nepsaa 1I0npaBRa, nponop-
UHOHaJI:DH8SI 1§é. • 

~ 4 

In 

d./C ~s1tt/~J[.J:::: .ft*- 1S*d:: 1/2, - C~ de 9/
2• 

(4) 

OCHOBHolt 'tJJIeH (cpasaa c 3JIJll1llTR11eCRRM HHTerpaJIOM (2»: 

+t r:::. 2 ~/z. 501 
(-B- Lt - 2 -b- '2. + 1)" h ai ~ :::. 1J 8 j 

rro.nylIaeTCH B rrpe,n;llOJI~J1teHRH I lITO npa - i: =- h. = 1 napaaerp nopaasa B 

r.nyOlIHe oõpasna npJdllliMa8T paBHOB8CHoe 3Ha11êH.He ,IJ,J.Ul 06'h8MBOrO MaT8pKaJIa 

+ = L . 
RaR xopomo H3BeCTHó eme H3 rrHOHepCKOH paÓOTH rJI/1?/ , KOpHeBaR 

nonpaasa /V (y:1/2. cymecrseaaa, B TO BpeMSI RaR CJIe.nyDItHe 'tJJIeHIl npen­
CTaBJI.R:IDT ~ aK8,D;eMHlIeclCHA HHTepec ,n;axe npH COBpeMeHHOM aRCnepHMeH­

TaJI:DHOa: TO~OCTH. Koaqxp:HllHeHT c' = 0,26 MOJKHO o:ueHRTI> M3 .H3BeCTHO­

= 2- 112 ro YCJIOBH.R: d... (de ) = O. 
Ha pKc.4 rrOKa3aHa ~a30BaH ~arpaMMa cun rrepBoro po.n;a, nOJIY11eHHafl 

H3 YCJIOBIDI TepMO,IJ;HHaMHlIecKot:f BHrO,llHOCTIi csepxnpoaonmneã q>a31l ~ ~ O 

KpHTHlIeCROe IIOJIe h.5(i ; ee ) c ~ = 0,13 ,aXO)J;HTcsr B xopomex 
COOTBeTCTBHH RaK c 3RC?ep.HMeHTaJI:DHIlMH ,n;aHHHMH /5, TaR R c pe3YJI:DTaTa­

Mil lDICJIeHHIlX pacseroa 8~ no MeTo.ny KOHetrnllX 3JIeMeHTOB, ,n;aJlte npa y,n;ep­
1/'2.

JmBaIDm B lPoPMYJIe (2 ) TOJI:DRO nonpasxa ~ • 8TO COOTBeTCTBlIe npen-
CTaBJI.R:eT CHJI:DHHft apr,yMeHT B nOJI:D3Y paCCMaTpHBaeMOft MO~ c TeMllepa­

TYPHO He3aBHCKMoft 3RCTparrOJIHuHoHHoft ~HHO~ ~ 

nnsr npe~eJI:DHOrO ~ cBepxnpoBo,n;HHKa nepBOro po,n;a ( ~ =O) 
ypaBHeHHe Gf (ti h.) = O ,n;aeT TO ae caaoe KPKTHlIeCKOe nOJIe (CM,' 

pRc.4), K8K yxB.SaHHoe B/ 5 ,8/ . 

5 
..1'\ 



3HaJI TepMO,1umaUnrQecIGrtt norcarraan, .ruraMarHHTHmt MOMeHT H TeUJIO­

eMKOCT:ó rrpM HYJIeBOM MaI'HKTHOM rrOJIe MO.lKHO rrO.nyl.UIT:Ó aJI~MeHTapH1:IM .ID'IW­
wepeHlUfPOBamreM ,-f}, ' '2... 1/ 

M/C- ~stfs/4-J9 =-2V 2 l i db-/( S- 4-+ 2t #2-+ h, ) - 3g*(de ~) 2 

C ~ (4- /ç '"r;o'-) (~ S -Hs2- / 8~) li -f/2 J h. -::: O, (5) 

Te~OTB WBSOBoro nepexo~a HaXO~TCH MS ypaBHeHRH KHaysHYca-Kna~­

nepcna 8/ c MarHHTH1:lM ~aBJIeImeM P=.. U+tI8Jr) h2-, a MaI'HBTHlflt MO­

MeHT nponoprtaosaaen oCS'l>eMY Y3Koro CJIOH CIIlI. 
BBH,Ity CSOJIDmoro 3HBlJeHHH nonpasxa de 1/2 B (l ,<flasoBHe mrarpaM­

MIl pa3HI:lX CBepxnpOBo,nHBKOB H RpJilTBl!eCIDIe noJISI kj (t) MOXO annpoxca­
Wlp~ca qx:,PMyJIBMK 'WIJI caepmposozrazxa npenensno nepsoro pena de =: O. 

SSKOH COOTBeTCTBeHHHX COCTO~ nO~lJaeTca TOJIDKO ~ no?~ nepe­

OXJIa.JK.neRRfi. Ha BH,IJ;a WYHl\lUIOHaJIa ,ItJI.H TepMO.Infi{aMHlJeCKOrO nOTeHInIaJIB 
t~ ~ 

~/C~~1t~2./8Jl:J =: t"J2 (dr ff )2 + (.fi 1f/ae) -t- 2-t 1}2. +-f4 

_4-~(-X)~2. +(clx -A- - k)2.J J ;x (6) 

JIarRO MQJltHO 3aM8TBTl. B HCrrOJID30BBHHI:lX õeapaaaepasx a.mmmxaX,1frO 1/ fi?. 
rrpe,nCTaBnHeT CSe3pasMep~ saPRon KyTIepoBcRol napI:l B e,nHHHUBX !s ' itSJ 
Ts - Te.. ' IIPH MaJIJ::lX -&- He3K,PBHHPOBBHHoe MarImTHOe IroJI8 BXO,IJ;HT 

B TepMO.1tBHaMLtlJ:8c:Earl% nOTeHURaJI TOJThRO B mote KOM6JilHarom #- I~ • 
YcnOBKK nepaxo~ BToporo po.ns rro~~CH no aHaHOrBR c Teo~el 

nOBepXHocTHO~ CBepxnpOBO~CTH K8R pemeRRa ypaBHaBHK·mP~e~/?,8/. 
llpa 8'lOM TpeCSyeTCH cosnaaeaae KpH'l'l:I'IeCKOD TeWejBTypH - -tl k) C 

OCHOBHHM ypOBHeM raMHJIDTORR8Ha 

1+ =. - d.x.'" -+ tl. x. L - 2 $ ex) , 

r;n;e --- I I 112.h==n, 2 de~ 

YtmTbtBaR: 1l8BecTK,Y1) CBJI8:& Me1Ul.Y nOJUlMlil nepexona nepBOI'O H -BTOPOro 

po,Ita ,n;JIJl oCS'heMHoro MaTepJ1lBJIa -th:.2. -= 21
{2. de -ll-c. ,)J)!H. cnn I PO,JUi 

despasNepHoe Rp1rrHlIeCKOe nOJIe t: ~mlO onpe,n;eJIJl'1':& 1iepe3 nox6 nepe­

OXJI~eKilSl *..,. , mme KOTOPOro MeTaCTS01t1IDHBJl ~sa T6ps1eT YCTol~ 

'qDQOT:&/2/

t :::. itM ( t. ) / 2 "/?- de +t--c (t:= -1 ) '. 
Q 

.ILmt~ cna II pO,ll8 C onpeneaserca 'tapes RPHTlAeC~Oe MaI'D1'HOe nOJIe 

" ti 6 

cnn '#~ /3/:

k =-itJ, /+b:.2- (t =-1), 
COBnaneHHe KpHTH'lteCKKX nOJIen k(t.),ItJI.H Bcex enn rrpe,llQT8BJIHeT 60JIee 

zecTIGllt TeCT ~ HcrrOJThSOBsHHoft: Mo,n;eJm, npH KOTOpoM,Bmmy OTCYTCTBWI 

3KP8HBpoBKH,npoB8pa8Tca HeSaBHCKMOC'1':& 3KCTpanOJIRUHOHHO~ ~ H 0'1' 

MaI'HETHOrO nOM. Ha 'pHo.5 B paSHIiX MaClli'1'S6ax rrOKBS8HH KplITPJ:lleCRH8 

MaI'lmTHhIe nOJIJI h(i). 
Hapno.5a, BBH.D:Y OTCYTCTBHSI- 8KcnepRMeHTaJIDHHX ,llaHHYX ~ eUR , 

no.nyqeHHI:lX H3MepeHHeM ,ItH8MarImTHOrO MOMeHTa, HaHeceHa nyHKTHpoM IlJlfI­
MaJI, anrrpORC1IIMRpYll!lBJI 8ltênepEMeHTH no D8MepeImmA ~BO,IJ;HIIK)CTH eIIJI. B 

Nb B TeMTIepaTYPHOM HHTepBBJIe 2+5 K. STB ~~rP.aMMa cooT~e'1'cTBYeT npo­
Bo,wnneMY "TonOJIOrntleCKO~1t <I>SSOBOM,y rrepexo.ny! 37. mSOCTn li napaJIJI8JI&­
Hld xon KPRENX, 0.zm8RO J nORa31mam , 'llT0 npOBO.ztmIlH:tt v. mIaMaI'!m'1'Hltll: ne­

pexoz crm MIMem' CX01tYD np1qlO,T.ty. 

lIa pao , 56 I;IOKB.38H8 npoMe1ltYTOtrHBJ{ oozacrs MaI'HH,TH1fX nOJIe1t. TollKS 
nepece~eHRK rli)~ KpHTRlleCROG n0JI6 lloBepXHocTHO~ cBepxnpoBo~oOTH 

h,~ :: -I,? 1:; p8S,I(eMeT OdJca~'l'R, npa KOTOpHX aspo;zn.nneM oCS'heM-

HoI cBepxnpoBo~eB ~3H 6Y,ll6T He Onu, s nOBepXHOCTHaR cBepxnpoBO~­

MOCT:&. EoJm JnIaMBI'HHTHM cnn caaeaaa c KYIIepoBCRmum napm.m OCS'LeMHOrO 

MBTeplmJIa, H8 Iqumol napeo;gW!U(eHPUI d'y.neT H8d.mnnBT1:lCJl H3JIOM B6JmSB 
aTol TO'QRl! i: =-5,7, h. :: 9,? 

Pao.5n ~TPKPYeT ~30Bym ~Sl~aMMY D Herrocpe~cTBeHHol CSJIK30C­

Tlt R ~ • K coJtaJIemm, CSJm:30CT}) B: OCS'heMHOMY <f,6So-BOfq nepexo,Ity BHBH-

BB.e'l' cltJlbH1:le (}iJIyKTYa.I.Um Ma.I'HB:THoro MOMeHT8 oCS'&eMa, 1fl'0 ~re'1' oCSHaPJ­

Jl:BHm)~Wl B TO"llR8 ee BOSHlmIiOBemm, 11 npe)tCTSBJIeHHLi8 B 3 RPBTneCRBS 

no.m J" B 8'1'01 o6Jrsôm Te. t ~ + O,I K ,Il0JDlHH mtTepnpe'fllPOBaT:&-

CJi RElI< HmXHldt npe,IleJI MJt t. HaaamIClmJ 0'1' 8'1'iIX HeonpB,n;BJIeHHOCTel 

IijlJn4Iie, annpoKç~e 9KCnapmieH'l'aJIbHHe .It8H~e~ nOJIel rrepeoxaaz­
,Il;eHWi J:tM 5n, /2/ 11 KpJlTiAeOmS nOM,ItmI Nb 3, npalmAeoKl cosneza­

m li!l HaXO~CJi npOSpHO HB. 40% HDe Teope~ecRol RPJIBol. TaImM oepe­

SOM, aaRaR COOTBeTOTB9HHHX cOCToaHH! ~ 9TEX ,IJ;ByX M9TaAnOB H8XOnBToa 

B R8~eOTBeHHoM COOTB9TOTBBB c Teopael. aTO COOTBeTCTBKe nORS8HBa8T, 

'!TO TepMO.n.nSMJi!'leOIm8 C:softOTB8 cn.n IIJOmiO omtCHBST:õ B paMR8:lt Teopo rJI 
.MSJ ~eXMePHoro MeTaJIJIa, a' ,1ijly!'asI BOSMOmJasI m,n;eJI:& ,1lBYMepHoro MeTaJI­

JIfI I , ~ KOTOpol cn.n np8,IlOTSBJIR:ST RY1IepoBcRoe cnap1iIBaH1'1e J.tBYKepma 8JIeK­

TPOBÓ1il CIJJl, no-mut1IIMOMY, ,IlOJIZHS CSum orcpcaeaa 'wm oCS'!>Jtca8JmR: JUlBlfB.r­

HÉTHHX cBoloTB. OOTSROBHMOR na 9TOM Borrpoca 6qJIee no~dHo. KanyCTKM 

pe r- 8 bS u r.J lJ n'l... -qTO enu lIpeJlOTaBIDl9T CBe'pXIIpOBO.JtiWOO'l'~ 

,11ByMepma 8JIeRTpoHOB IUI, SHaJIOJ:'R1limX anaepcasx 9JIeKTpOmna QJIOa}) B 

nOJIYIIPOBOmnmaX lU!H ,1U3yMepmrx T8.MMQBORHX 8JIeRTpoHOB, KOTOpUe 6wm Sf-

Me-qeHH H8 nOBapXHOC'I'K A3- C nOw:l1U1) ll>oT03JI6KTPOHHOI CneRTpOCRQmm! 8/., 
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Pac.5. 3a~H COOTBeTCTBeHHHX 
COCTOHHIDt h (f.) B pa3HHX MaCm­
Tadax. lJymtTlIPOM HaHeCeHH pa­

)í
 3Y~jatH TOROBHX HaM8pe~
 

~~3 

B /Vb "J/. OTM8THM acm.mTOTUY 
:I~ h- (-t)~ J,/.""'1 (-,+.) ~/~ iIp~• 2 ,, fot.) »1/8/ (a). B TOlJKa nep8­

l.l: C8~eHRa KpHTH~aCRHX nOXeH no­
BapXHOCTHO~ CB~~OBO~OCTR 
/.,'2,;: i ,':I-.p . 11 CIUl. ~ (ob) M8aaeTca 
M6XaHlIaM aap0J0t81iRfJ o6'DaMHo~ 
cBepxnpoBo~OCTlI (6). SaxOH 
COOTB8TCTB8HHHX cOCTORHKR ~ cnn B H8nocpe~cTBeHHott 6xHaocTH 
~ 7$.. • .ILa.ImHe ,If,1Ui Sn /2/ J4 IVb . 
/31 np~T~aCKlI COB~, cn­O~ _ 
HaRO HaxOAaTCa ~a Teop8TH~ec­-2 -1 t O Rol Rpl:ffiOM (B). 

CpaBHKM C~e~CTBHa 3Toro npe~o~ozeHHR c peaY~bTaTaMH TeopHH rA. Bd~­
3M I;; , xorna azpasapoaanae MarIIHTHOro nOM MaJIO, reopaa ,lJ;HaMarIrnTHO­., ro MOMeHTa erm H RopHeBOn ocoóeHHOCTH <Pa,30Bott ,IUfarpaMMH 1,..,. (Jf -t) 1/1. 

a.neHT1Pllia e aHaJIOrH'tffio'ti sanaseã MJ! TOHRott eBepxnpoBO,IlíDIteií: MaCTmI­

Iw/16/ c 3@l8RTIDmott TOJlIItIDIOR d e 1-1 : 
2.. - ­

d e f r /1 2 = 22.) 

.~ 8 

-::;r 
r,Ite1: -cpe.nHeRBa.m>aTlIl:IeCROe OTRJIOHeI-me .nBYMepH11X 3a~OB OT IUl. Mar-

HHTlWtt MOMeHT npeCTaBJI.ReT, ua CaM011~e.~e, JIa.wK8B8HOBOm ,Il,l'IaMaI'He­

TH3M .ItBYMepHLtX 3ap.fI.ItOB (cM. TB.KJIte/ IJ) e TepMOmrHaMH~eCKHM nOTeHIlX­

aJIOM 

~G= (Mcu2-/2)(~ _ ~2.) \1-, (7) 
r,n:e 

\'1..- - ~YMepHaa ~OTHoeTb 3~~OB, 

Q ,M - sapan JII Maoea ~aCT~; ~ RyrrepoBcKHX nap ~aCTO oõosaa­

xaerca Q := 2e. ,M =2 me ; 
C - CROPOCTb oBeTa} 

5

CO z: Q-t\- / M C - IJJiIKJIOTpOHHaH ~aCTOTa. 
B paMKaX paccMaTpHBaeMott cpe,ltHerro~eBoR MO~ff.nH enu ~erRO no~­

l:JalOTCSI BllProiemm W.&SI IIJIOTHOCTH ~acTHU H "MOMeHTa HHepmm" 

+ p(:\ 2. ~ ( t 1 /z: ) I11... = _~ l"1fe c J I d t = 4- s 5 '1.Ys 
2... '1 - j 11-.= O ) 

-+11"'> 

1::-2 
- z::L= 5r:2.lf2.(~)J~/I1·= ~~/2,h-=OJ t=: 1 . 

-t)<:) 

EoJIH cnn cos~eTCH TaMMOBeKJIIMH 3~eRTpOHHHMm COCTOHHRffMK Ha uni 
COBna,nSHMe ,It81lte no nopsr,nRY i;2. ,wISI OI'H6amuIX BO.JIHOBHX llJYHRIUrlt c 

~ 51....· ,nJI.R: $'n, li Nb , c~e,II;yIr.lUee JlI3 S8ROH8 COOTBeTCTBeHHliX COCTO­

~,RaR6TOH MBJIOBepOSITHo~ ~~OCTbD Ha ~He eCTeCTBeHHoro 06'DHC­

HeHJ/IH B paMKaX TeoPRM r~. HaK6o~ee HeSIeHO~ oeTaeTcSI.o,ItHaRO,nPMPO~a 

npoBoWiUlero cI>a30BOro nepexona B N.b /3/. OH aaBe,noMO ae M)1teT ÓHTb 

nepexonoa BKT (.nmr O,ItHOpO,ItRoit mo, T6MnepaTypa zoeoporo 't<T rroJIY­

~eTCH pemeHHeM ypaBH6HHH 

(t2./2 M) /1.. (TKr) ==- ks TkT/~ 
( B RaqeCTBe ooaopa OMOTPK,Hanp~Mep(20/). rrepexo~ EKT HaXO,ItHTCSI B He­

Ha6mo,n;aeMoft áJm30CTE R 'S: 
'112../1 - t Kí ==- Gí Jt. , 

II BllnrpeBHe !PJIYKTYarum npeHe6pe.7mMH BO Bce~ Od.naCTB cymecTBoB8lIIDl CIUI. 
TaROit mIl,J>eBoit nepexo,11 BKT,O,llHaRO, Mor 61:1 Ha6JIJQIl;aTbCJi,ltJIJl aH8JIOrlARoft 

OlllCTeMH ucsepxaocraoro uarneTH3Ma TXITa JIerKott IIJIOCROCTl'!, rne 'qHC~O 

llms6ypra H8 Mailo, ME l1,1IH. CBepmpOBO,nHHKOB; HanpmMep,,lJ)IJI Nb : _ 
-!l 

Gí4l2.~ 8&..ac2.ce2./{c)2. [~ /{eL/~(T=O»J = 1, 83xfO 

1/2. ( f/{I ) 1/2
feT=O) = (4='o/2[Jl.~) -d1Tc2 JT , 

~ .=- 2 5L ~ G / Q . 
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HarrOMHJdM ~3t-I'IeCKM::fi CWlCJI napaaerpa Gi· : 3TO KpHTH"tieC,KaSI 
TeMIlepaTYpa Te. ,B!:ij)ruKeHHaR B enaamrax napaaerpos cBo6o,ltHott aaep­
:rIm rJI. 

'lt
B6JIH3t-I T ~B~JepHaR IIJIOTHOCTD RJrrepoBCKHX nap 60JIee 'IeM Ha Tpli 

rropgnKa rrpeBHmaeT COOTBeTCTBYIDmYID ltHOTHOCTD ~ nep~xo~a EKT, rro Te­

epa3Y B03HREroar TpR HOBHX napaMeTpa: 
1[ - KOHCTaHTa B3aHMO~eltcTBRH napaaerpa nopanxa cp H IUI I 

~ - KOHCTaHT8 TpaHc~pMaUHH ~YMepHolt (TaMMOBCKO~) KYnepoBCKo:fi na­
pa B TpeXMepHYIO, T:'e 3TO cpenaaa )lJI.fI IUI aMIIJmTYM paCCeHHnH 

B 06'.beM ) 
OpeTR1ieCREM Ol.{eHRaM B rrpmmTott MO~eJm erm. HaH60JIee IIp.RMOe axcnepa­
MeHTaJIDHOe Ha6~eHHe rrepexo~a EKT ocymeCTBJIHeTCH,IIO-B~MY,npH no­
MOmH Henocpe~CTBeHHoro H3MepeHHH H~KTHBHOCTH ~ KB~aTHoro 06­

pasua Lo /21/, rne B 'rOlIRe nepexona EKT L-01 
nanaer CKaliROM, OT 3Ha­

"tieHRff,co~ePEamero TOJIDKO ~aMeHTaJIDHHe ROHCTaHTH: 

L~ KT -=- 8 ( e 2/JI ~ .?) k13 'T;( r I	 ( 8) 
J 

no HYJISI. 3~ecD -ti - KOHCTaHTa II.n:aHKa, 48 -KOHCTaHTa l3oJIbUMaHa, 
e - 3aPJI,ll 3JIeKTpOHa. B reopaz .,' err.n; ,IJ;JIH HH,IJ;yKTHBHOCTH no.ny"tiaeT­

CH 

L
d 

= M I Q ~'L = (~\ / c L) (ITr ~J/ (1- t 112.), àe >71, 

KOTopoe, HaBepHOe,crrHmKoM MaJIO ~ Henocpe~cTBeHHoro 3iciePHMeHTanbHOrO 
Ha6~eHHR. ECJIH Bce-TaKH npoBo~tt rrepexo~ B Nb 3 rrpe~CT8BJIH­
eT nepexo~ EKT, HarrpKMep,~ TaMMOBCKHX KYnepOBcKHx nap ~ HeO,ltHOpO~­

HOCTB rm c ~o3e~coHoBcKottcBH3DD,TQ RHBapHaHTHoe COOTHomeHHe (8) 
~o~o RMeTD MeCTO H ~ 3THX Mo~aneA. 

HeCMOTPR Ha HeKoTopHe ycneillHo OITHCaHHHe -qepTH erm B paMRaX Teo­
po rJI, rrpapona rrposonanero nepexona B ~ b rrponozsaer 6HTD HeJICHott ­
no BceM KpRTepRJIM enu ~OJIMHa 6HTD li ~aMarHBTHo:ft/H rrpoBo~e:ft. 

B npenrroaosenaa , 'liTO B err.n B Nb y"tiaCTBym .ItBa copra KYllepoB~ 

CKHX nap: I) 06H"tiHHe (TpeXMePHHe),oIIHCHBaeMH9 rrpR napaJIJIeJIbHOM nn Mar­
ImTHOM nOJIe JIarpaIDImaHOM (6) , R 2) ~OnOJIHliITeJIbHHe (JIOKaJIH30BaHHHe 
B6Jm3H nn), OrmCHBaeMHe napaaerpoa Cf, B paMK8X nonxona rJI MOJEHO RC­
rrOJID30BaTD weHOMeHOJIOrH"tiecRRtt JIarpaH3HaH 

~ /[~5Ht/8mJ zz:_l+ê 2(Jx. ~)2 + (It~ / oe)2. ~ 2t ffL + 

-t t lt _ 4 ÓLX) -B-2- + (dx- 4- - h) L J d ~ + 

-+ J+~[2 (dx.Cf)L+ (A-cpl2e)1.+ 2-& r:. + Cftr- (9) 
- t"O 

- 4- 'ó $c;x) Cf 2. + (2 t /j) (l-P-+ 2j 'f't á (X)] ,la:: . 
~ 

.. 

lO1 ~ 

" 

] 
~ - ROHCTaHTa,OITHCaBammaR: aCRMM9TpRID B3aHMO~eRcTBHH ~yx rrapaMeT- . 

pOB nopanxa , 
TIo 3KcnepIMeHTaJIbHO H3BecTHo:fi 3aBHCHMOCTH MarHHTHoro MOMeHTa ~ 

OT T9MIISpaTypH 1; 11 OT nOM k- MOJKHO onpeneaars K03@?mmeHTH 
B ~eHOMeHOJIOrR"tieCKOM JIarpaHXHaHe c rrOMOmnID 06paTHO~ 3~a~ MexaHnKH7 
BOCCTaHaBJIHBaR: rrOT~HUHaJI no BpeMeHH rrpOJIeTa KaK W~ 3H9prKH.BBK­
~ OTCYTCTBRH 3KCrrepKMeHTOB no H3MepeHHID ~aMarHHT~OrO MOMeHTa B 

Nb BOCcTaHOBJIeHHe ROHCT8HT Y 'J ,]3 B nacromaee BpeMH HeB03­

MOJKHO. 
AJI»TepHaTKBHaR: B03MOJKHOCTD B paMRax rro~o~a rA COCTOHT B rrpHIIH­

cHBaHHH ~MepHHM KYnepOBCKKM II~aM ]K~CTKOro 3RCrrOH9~anbHOrO WOPM­
WaRTOpa B Z-aanpaszeaaa, ~ - l: I . 3~eCD HOBaR KOHCTaHTa A 
pa3MepHOCTH ~HH oIIHcHBaeT 3aTyxaHHe BOJIHOBO' WyHKUHH TaMMOBCKHX 
3JIeRTpOHOB B 06'.beM8 MeTaJIJIa, ~ ~a /18 11~ 50 A. 

3.	 TIo.nyl!eHHe BOJIHOBHX epyHKIIIrlt • aCID.lliTOTl:IKH .liI JIPyp'le rrpWIOJKSllWl 

MO,1leJm 
HeCKOJIDKO CJIOB o MeTo~e rroJ!Y'IeHRR BO~OBHX WYHKUH:fi tt B YKa3aHHo:fi 

MO~eJIH. ReK YJKe OTMe~aJIOCD, 6JIaroMPH coxpaHeHHID KOMIIOHeHTH TeH39pa 
HaT.IDlteHHH ~ r ,ypaBHeHIDI rA (ypaanenas 3lt1Iepa ,11,JI.H epyHKl.UIOHaJIa (6» , 
HMeIOT rrepBufi HHTerpaJI 

2 (dx. ~ ) 2.+( J:J{. +I-- )2. -: 2t -$- L - t9- 'r - 4- LD Vde 2 = h?-_ 
MHT~rpaJI rA MOJKHO HHTeprrpeTHpOBaTD KaK 3HeprnID ~RKTHBHOn 'IaCTnnU/~H­

~enCH B rrOTeHURaJIe 
U(~, ~) .:: - 2 t -&- 2._ J't _ -A- 2 -ô- '2.. I ~2.. , 

1
 

eCJIM a'linTaTD, ~TO JC. - WHKTHBHoe 'BPeMH/ 22/• B CJIy'Iae rrpeHe6peJKHMo
 

MaJIOrO rrpOHHKHOBeHIDI MarHHTHOrO rrOJIH B CBepXII~BO~ID 06JIaCTD t\- =
 
= O, HCnOJIb30BaHHe 3Toro IDiTerpaJIa cpa3y' rrpt-IBrnT O,ltHOMepHYID 3~a-qy
 

K KBa,zq;>aTYpaM • ReK rrOKa3aHO B pa60Tal23 , 24· , pacnpeneneaae napa­


MeTpa nopanxa sapaaaerca xepes aJIJIRilTKtleCIWe W~Id • .1I.Jm aaozapoaan­

HO:fi nu Bce B03MOJKHHe pemeHHH ~ ,O(~) rrpt-I ~ = O, KOTopHe rrOKa3aHH
 
rpa~'lieCKH B H3BeCTHOM y~e6HHKe 14/, MO~O BUpaat-ITD 'Iepe3 3JIeMeHTap­


HHe epyHKInm:
 

1)1/2./ I 1/2 I:: '/ o) ~ »O /8/ .
1tCX)::: (2 r S tt ( i Ix I t- ~) ,	 (IDa) 

11 
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fi tt (C i: 1/2. 1/2 \ /25/
1T ) = (-r) C"[.h- -) \Je\/2 +p./Jt<'OJ :1>0 (106) rrponOPÜKOH~HOCT:b M =):* npRMeHIDJIa TOJIóI<O B 06~aCTR c~a6HX no~eH 

l X 
h. L"- 1:;­ o 

-9-(:x.) =(- t.) -/:; "- CC- t)112. t;;c.1 /2 1'2. 1" I" )) /:;LO, li c0;'17/ (IOB) . B rrpoTH13orrO~OJKHOM cJIYlIae . YMepeHHO CWI:bHhlX no~e:tt t L<!.. k. <<:. I 
M3 (IDa) nOJIY'tlaeM annpoxcaaanan 

KOHCTaHTH p H ~ onpe~e~TCfl H3 YC~OBHR ~ ~orap~~ecRoA rrpOH3­

BO,IUIOtt npa rm
 
,u,mr (IDa) •
 

j ,n,na (106)- c1 ~/~l = f:;
+ x. X"!O l-1 

,1JJlS1 (IOB). 

C aTHMH BO~OBYMH WYHKUMRMR CBfl3aHH pacnpe~e~eHKfl MarHHTHOro no­

M H ,IJ,liaM8rHRTHOrO MOMeH'1'a crmo Hanpaaep, nnrpoxoe ~aTO napaMeTpa 

nop~ ~ (X) npH l",::: - t -t o ,3aMe'tleHHOe npa ~CJIeHHHX 3KCnepHM8H­

Tar8!, npe~CTaBJIJIeT r~ cummey aCHMIITOTR: cth- (106) B6Jm3H ILU 
c acmmToToA H3BecTHoro KKHKa (IOB) aa rpasaue cBepxnpoBo;J:J;H:HRB. li 

• HOpMaJJ1>HOrO MeTaJIJIao Pacxo,mmoCT:b MarImTHOrO MOMeHTa M ~ / ( h. -+ t) 1/2­IV 

B6Jm3H 3Tott TOlilGi npa h=-t.,.o lIMeeT xapaxrep 38Me;IVIemm spe-
MeHR npo~eTa ~KTHBHOn 'tlaCTEllH B6Jm3H MaKCHMYM8 nOTeHURanB npn 

-9-- ::. (_ t )'1 /.\ xorna "3HeprIDl" h.2. He3Hat.mTe~HO npeBlmI8'eT BH-
a

COTY nOTeHI.U!~HOrO oapsepa U(19--8 ) z: ( - t2. ), Ilpa c:oe,mmemm ,llBy'X 

MaKCHMYMOB U (~) npa h.. = i = o xaparerep ,nmmemm: aTo:f.t iíJmtTJl[B­

HO~ 'tlaCTHUH MeHHeTCH H MarKKTHHtt MOMeHT npHo6peTaeT B~ 

ih 
(11) _ fV\ :::. cortst f: 1t ~ ;, s s • 

Pememm (IDa) .rr;m JIaIDKeBeHoBcKoro .InIaMaI'HeTE:3Ma npenezsno II po­

.na crm (de '>J 1 ) B YCJIomuoc npeHe6pemmocTB 3Iq)8HHpOBIGi, nOCJ!e ;nBYX­

sparaoro ~apelmHPOB8HIDI,ItRaMaI'HRTHoft nonpaaxa K TepMO,Itmll3.MifCleoKOMY' 

nOTelilWaJIY (7) ,naeT .IftJIH .lnIaMarHHTHOI Bocnpmn.rtmBocm rrap8.JIJIe~HOrO K 

un MaI'HHTHoro nOM sapaaeaae 

_ 11 ==- ( t. •fac de 2. ·Ff/~ ('<lx 201;L / sl 2.('X + ~),
 
Nu Ss
 

rne tk'J.-::;' t {I '2. o B6Jm3I1I Te rrpl1 i e: I BblpaEeHHe,l!.JIJI ~ 
lI3 (IDa> .naeT MfI X pasaoaeaae B pH.tt no creneaaa i 4/2 : 

_Xli =(}/~aeLfh) [tVO 

x2.J~/S~L(;)C) 

\-t(3/2-Lrt2)t"l2. -t O(i:)]~ 
O,llnaRO \HeJD)SSI roaopars o ClIHrYJISIPHOCTR oaaoro MBrImTHOrO MOMeHTao 

;J ]2 

, t '1}~21/L(\XI-t~ ) 
~ \ 

CpaBHeHHe B ypanaeaaa rJI ( ~. R3 (6»il 
SG I 2 ~ -O- =- - J 2...(j..- --t (-A-/ ~ ) 2.19- /2 t l ~ (X) f).. t {f3 = O 

. x. 

H~IeRHoro II MarHHTHOro qneHa 

4'cx) '"'-' (k X {}(xJ/ de)~ 

c YRa3aHHOH BHlIIe anrrpoxczaauaeã ~~' nOKa3hlBaeT, 'tIT9 MarHHTHOe
 

·1 no~e HeJIb3fl C~TaT:b B03MYmeHHeM Ha paCCTORHHHX OT nn,60~illHX, ~eM
 
I 'X "'-' (de / k )1/2 o I1cno~30BaHHe aroro paCCTOmIIDI B Ra~eCTBe
c _ 

aepxnero npeneza B HHTerpMe,ItJI.R: 2 2 (7) CROBa nplmO,ItHT K 3aKoHY 

(lI) : M"- h"/~ ~ 

J1JJ.R: cnu I pena <PoPMYJIa ,ItJI.R: MarIIHTHOrO MOMeHTa (5) npRJioJlWMa roas-
RO B ~ae CIDI:bHHX nozeã h. '"77 ae , xorna TOJIIItHija nepexozmoâ od­
JIacm/I0/ 

I 1/1.. 
~~ ~ (~//1..) 

HaMHOrO MeH:bme no cpaBHeHHD c nO~OH TO~On cBepxnpoBo~ero C~Ofl 

~ ~ ~ 
L::.2>< 2 3/ 2. f~ h- So d'l9-/(~tt-t2+~2+h.2.J . 

J1JJ.R: o~eHKH ~aMarHHTHOrO MOMeHTa Cllll nepBoro po~a B cJIY'tlae c~a-

6HX nozeã h. o: ae nano pemaes ypanaeaae ,n;.JlfI BeKTop-nOTeHIUiMa 

- SG / S4-:=. J:x.2.. -It- - (~ I ~)2. -ti- =O ) dx -ff-'.r OQ =- h.. 
B ':Iv k \S npJiI6JmJKemm MarImTHWt MOMeHT MOJKHO OneHHT:b rpyõo , 

I C'tIRTaJI,tITO MarHHTHOe noxe TYHHe~pyeT na paccroaaaa
I poe orrpe~eJIfleTCfl 113 ypaBHeHHff 

J
(XC.

1f(X) oI:x. ::: ~ " - M "-- 8 c: t s X r • 
X T(,

j
llpu f<!..,- h.. 4-.'- ~ CHOBa no.rryqaeM - MA..- l.t,"/'2., RaR 1?>

1t 

Xr OT II.n, ROTO­

(12) 

ur). ~rHHTHoe 
noae na nu MOJKHO OneHJiIT:b KaK Ko8<W?JiIIUIeHT TYHHe.7mpoBaHHfl (CM o 6/)l'l 

h- Ih- .: e:lo:p {-)x, 
(1Ide) 1J- (::c)J::(:

} 
• 

nA 
I :i 

l:'\ 
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3KCnepBMeRTaJIbIDie ,naHHlie ,tr..JIíI MarHHTHOrO MOMeHTa crm S11. /I/, ROTO­

pae nOIIa.I;aIOT 13 npOMextyTOtrnyIO OÓJIaCT:D Me!f;I(y aCKMIlTOTI!r.KaMH CJIa6HX H 

CIlJDJHHX MaI'IDITHHX no.ne! {r,ne 'ci.X)'PP.1Y.r (I2) H (5) HenplIJIODMht) onaca­
Bam~Jr iIHTepnOJIJm.l!OHHO~ qx,PMYJ!oW G '­

- M IV * e:rp [ - -ft / th - TITo j, 
rne 1+0 , t -!WHCTaHTH o IlO-B.R.lt&WOMY, 8Ty amipoRcHManmO M01iCHO cor­

JI8COB8Th c TeopReft TO~KO c nOMOmPID qHeJIeHHHX pac~eToB. 

OTpHUaTe~~ 3HaR 8RCTpano~oHHoft~ YHH~ozaeT Cnn R YMSHb­
maeT 3Ha1iemm napaaerpa nopansa BÓJm3R II,IJ, npa T.(·~ • C JIOKBJI:DHHM 

MmmMYMOM 1}.. ( TOtJHOrO pememm (106», O,IOiaKO" CBJl3aHH rasae aasase 
3.<WJeKTY, RaK KPIlTHlISCKHe TO!al H CH.1III nmumra BlIxpel B6JmSH: II.1l B Nb/26/ ; 
rpaH.miji 89pea B xpynKD caepxrrpoaonaasax co CTPYRTypOft TmIá AI5 
K ,JUICJIORaItBOHHUMH C'l'eHRaMK B IlJIaC~1ieCItOM ~bTi • TaImM o6paSOM, m­
,n;e..Th eIllI MOJltHO HCrrOJIDSOBaT:D II ,11JUI BIfCmCJISmm aaeprza zopa BlIxplI B 

TSMIIepaTypHoro xo.n;a' CM mmmIra B reopza rJI. 
HHTepaCBYJ) miIlOpMBI~U) o CBo2CTBaX cnn MOmIO nOJIY~T:D ma aImSO­

Tpomm ,Mal'HHTHOI BOCrrplIPIM'mBOCTH ;t.J.. 1-':',/ .wm Ma1"HKTHHX nOJIe!, COOT~eT­

CTEeHHo nepneH,1J.ll1RYMPHUX H nSpaJIJIem,HUX m. EcJm BOJmSlt T~ crr.n 
COCTOH'l' H3 OpanHDTeJII,HO MBJIHX rrpoBO.n;RDXKX yqaCTROB Q nonspetnmM pa3Me­

poM Ro: C 2.. l a = Mc 2. / /1., Q. 2. , MarHRTHWI aImSOTpo:mm ,naST 

OueHKY noPJT,ItRa 'l,'mÍRtmoft WIOIIlB}Ul <R2.>3TRX Y1I8CTKOB 

X lo / ~II rv ( R2. '> ~ 1:: z: 1" 
AM HSo.JI:JIPOBSHHOI IJJl pacrrpe,lt8JIeHH8 napaue'1'P8 no~ sa,na.eTQSJ: 

<Ix>pll(yJIaMP! (Ia), a np1l ~ > '7 ae ,iVISI CIm nepsoro PO,Ita qapes 9JLm1l'l'liI­

'leoxyD ~mIUJ) (OM. pHo.6) 

f 
~ "'" s: 2.)-1/2.

X/2 1/ 'L =. d~/(.fJ.-4--t2..t~ +h ~ (13) 

1(;)(.) 

O'N8TJIM, 'i'lO IIOOJle,1tHee peaeaae oymeC'1"BJeT BnJIOTll ]1,0 ttOJUl neperpe:sa 

CUlt h.'=1- t , ltOr,ua CIIlI TePMo,ltllHaMnOoa Hemtro,ltHS. :I 80 IIlXHO Il J:IPBH­
mme O'l'ad1l1JIll8BPOBaTlI RliR MHJ:IDHYD WIeJm1, o rpa~61 l1Jl 1'18 doJlea 5­
COltO'1'elmepaTypuoro CBepmpono,mnma. 

PaooMOTPmI Tenepb B Ka'IeCTBe fIk),lteJIDHol 3QM'Dl 1J)r9X IIJI ~.::Í D/2 
H8 8RmI,ltHOTU'lHOI deCROHellltOl OBepxpeme'lRB o ItOHCTaHToi D • lúm 
8HepreTneo1Ol ÔOJIee BHI'O,1Uioto paonpe,ne.n8HM 1J. o MJm:i!lIYM:>Y lleW 
rm aHaR BHTerpana rJI MeHSleTCSI. CT~oHHoe H8TazeHJiB, T. e. CiIJI8 llpllI­

T~1OOt 1rBYX n8paJlJIeJlbHHX II.11 H8 e~9 rmoDX8JGI (Its'1./n )o' ,38Jt8­

. eTca paIlie.HBeM ypaBHeIDlSi ., 16-b I ~/{ 1\ l.t t A2. ...J 1/2,
(D/l)/2 IZ. f s = #. OI V + 2, -v - o)íf , 

e 1\ 

I' 
l 

, 
• I 

I ( 

2 x 

, 2.'] 111.. 
rne {}b =('1-i) -t[(1-t) + cf J 

PRc.6. 
Pacnpe~eAeHHe napaM8Tpa no­
PMKa rrpHt= o: BÓJ!H3H RpII­
TH~ecKoro MarHHTHoro nOJIR.ne­
peXO~OB I H TI po.n;a. 

'112 
b-eJ =-t T (f -rcr) . 

TIapap~Tp no~ ~(r) CHOBa BapaEaeTCH 1iepes a~nTKqecKYID ~YH~ 
~(it/~$) 112. 

(Ut) /2 11, == Jb~ cl ~ I (-B- 't-t 2i -&-2 - 0') . (14) 

KpHTH'leCltM TeMIIepaTypa t s L.. 8Toit cnepxpenerza naerca pemeHHeM ypaB-
He~ 1/2 ~/~

ct h. (tSL D / 2 ~s) = 1li SL • 

TaKKM oópa30M, nOBHmeHH8 ~RTRqeCKOa TeMITepaTYPH cBepxnpoBO.IJ;HMOCTH 

nocpe~CTBOM ~otHRKoBaHHRf47/ ~aeT oneHKY ~ cpe.IJ;Hero paCCTOHHHff 

Me1i!JJ:Y OT.n;eJIhHID.m Im nopamca O.IJ;Horo NJlUCpOHa. OmeTHM1 O,D;HaKO , lITO ,ltJUl 

H8CTOBIItHX aImTSKCHSJI1lHHX csepxpeaerox Nb- Cu /28/ aaaaorponaa RP1!­
I TBQeCKOrO rroJIH II ~YrKe TepMO~aMHqeCKHe CBOnCTBa Y~OBJ!eTBOpHTe~Ho 
I 

OnHCHB~Cfi B np~~o~o~eHHH o HerrpepYBHOCTH AOrapM~MH'leCROn npoR3BO~­

\ ROa ~ '4' /'0/ na rpaaane pa3HHX MeTaJIJIOB. 3'1'0 nosaanaaer, trrO CRa1iOK 

J,c1Y / '0/ na IUI CMsaH c OCOÓ8HHOCT.HMH JIOKaJI1>HHX lJ>OROHHUX MO.n; ,D)I.fI 

KpKCTa;r;mqeCm BH,l4eJIeHHHX 8TOMOB rm li ara ~ - OÓpaSHaR: ocOóeHHOCTh 

B <PYH:KUROHaJIe TepMO,mIHaMKtleCKOrO nOTeHIU'IaJIa HS M02KeT ÓHTIJ pe8J1ll30BaH8

) B pery~pHo~ 3TIRTaRCH~HO~ CTpYRTYpe. 

li
~
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06CYmIM,llpH xazax YCJIOBIDIX MO,neJIb rJI (6) ,nJIH 

nepeaa c MaRCHMaJIl>HOtt TOtIHOCT1>IO. KpRTHqeCROe noze 
BOrO pena CIUI B yxaaanaux ceapaaaepaax enaamtax 
HaXO.IniTCH H3 pememm ypaBHemm Gt lf) k~ lt)) =O. 
06'beMHOM nepexone t ~ o ( 
ypaBHeHHe rrpIDmMaeT BH,n 

z.3/2Jo·B- o (..o 4--Hto2 
) 1/2. d t 

2 , 2..)1/1.. 
rne ~D = 1 t (·1 - tLa J 

BBHJ.tY BIlCOKOtt crenetra 

T= Te.- ) .n;JlfI h" =­
. 

CIUI MOJKeT 6hlTl> rrpo­
-H-s 1 nepexona rrep­
"-5 (iJ=. *51 /#5 

Hanpzxep, npa
 
1,., (t·= o) aTO
 

_ 2 -B-
o
L _ f?+~1I2. h~/2.+ O(~S/2j= O, 

I 
-/+51 (t z: o) =:: fi C> -H-s • 

2e nocaemrero oropomemroro ~eHa, ara 
WaPMYJIa rrpaRTH~eCKH TOtIHa ~ Bcex CBepxrrpoBO,nHHROB nepBoro po,na. llo­
JIe rrepeo~eHHH rrpH aToft TeMlIepaType TOEe H3BeCTHO (CM. pHc.5B) 

-tt-M Cf::::. o) '= 2) /) ~ (2
1
/ 'L êX: #5 ) • 

Ilpn aanaaaoã TeMlIepaType T x: Te. H crporo rrapaJIJIeJIbHO'tt opaearanaa 
,nJJJI MarHHTHOro nona OTHomeHHe rrOJIeft *M / -JfS1 (xaanoe HS ROTOpbIX MOJK­
HO H3MepHT1> c rrpoueHTHOH TOtIHOCTl>IO) 3aBHCHT TOJIbRO OT de ,H3BeCT­
Ho1t ,n~ o6'beMHoro MaTepHaJIa ROHCTaHTIl. JIm60e HeCOOTBeTCTBHe Me~ Te­
opHe1t H aRCrrepaMeHTOM B aToft TOqKe roBOpHT' O Hea,neRBaTHOCTH npHHHToft 
MO,lteJill CIUI. Hanpaaep, npHlillHO'tt xopomero COrJIacIDI,II;JIJi -++-$1 II HeCOrJIa­
CM M.R: fl-M MOJB:eT 611Tb, MaJIasI HeO,IUiopo,IUi8JI noõaaxa B rpaaasace YCJIO­
BHe (I). TaRaR norrpaBRa HCnOJID3yeTcH B Teop~ ~rHHTHoro ~eRTa 6HR­
30CTH /24/ HnH B TeopKH ~eRTa ~o3ewcoHa 16. STa nOrrpaBRa cy~eCT­
BYeT 13 ypaBHeHIDIX SMepa ,II;JUI <fJyHRltRoHaJIa (9) II OI1HCllBaeT TpaHccI>opMaUHIO 
Tpe~epHofa: K;YnepoBoRo1t naps B ,ItByxM8PHY1>. 

4. 06cmeIme 
llpoBe,neHHIlH aHaJIH3 rrOR8SHBaeT y~TeJI1>HY.IO TO~OCTl> Teop~ rJI ,nJJJI 

noaepxaocraoro HaTHJKemm caepxnposozaaxoa (4) 7I?/ (CM. TaRlKe . 29/). 
ST8 TOtrnOCTl> npoHBXHeTCH B xopomeM COrJIaCHH Me~ Teopae1t II aRcnepHMeH­
TOM ,ItJIJI' epaSOBOit ,zn!arp8MM1l CIUI I pO,n8 (CM. pHC .4). llpne,neHHHe anecs 
aHaJIlITliIqeCIme pesYJI1>TaTIl ,I(JI.H ~SOBOt ,IJ;HarpaMMll C9rtacymoH RaR c pa­
Hee paccMOTpeHijHM aHa~TKqeCKH crr,yqaeM'de = 0'5 , TeR Hc p'esYJI~Ta­
TaMH ~CJIeHHHX paCqeToB/8/. COrJIaCHe c 9RCneplIMeHTOM ~ Sn 75/ HMe­
eTCH Ha ypoBHe rrponeHTHo1t ~OtrnOCTH. 

HeoMOTPff Ha 60JIDmHe aRcneplIMeHT8JIDHIle TPY,IJ;HOCTH, ROTopIle COS,n8­
DT ~TyanKR CBepxnpoBO,IJ;HMOCTliI o6'beMa, 38ROH COOTBeTCTBeHHIlX COCTO­

:.) HHHft Toxe COOTBeTcTByeT R8QeCTBeHHO 3RcnepRMeHTy. 
B npOTHBOrrOJIOXHOCTl> xopom8MY oor~aORD '8RCrrepKMeHTa c TeoplI­

eit. rJI ,ItJIJI RPlITlI1JeCKHX, nozeã CIUI B Sn, TeopIDI CIUI ne MOlteT 06'hSIC­
HHT1> ~o~ee BaEHOe KaQeCTBeHHoe pas~e - noqeMY Cnu TaR llJIOXO npo­

BO~T TOR, KaR 6y,nTO KYTIepOBCRlIe rrapll cnn He npe~CTaBJIHIOT co6oit KY­
nepoaczae naps o6'beMHoro' MeTaJIJIa. IlpOBO.wm.tHn nepexo,n B Nb /3/ He MO­
JKeT 6IlTl> nepexonox EKT O~HOpo.m{Q1t M. T naercs ypaBHeHHeM

KT 

T;;T ~ 1"; - (~i1h /ur:) (Ts -Te), 
H ~ CBepxrrpOBo,nHHROB HeOTJIH~Ma OT }S. • 

YKaJKeM HeROToplie 6o~ee BaEHHe R y,nOóHhle ~ CpaBHeHZJI c aKcrrepH­

, I	 MeHTOM RalJeCTB8HHHe oco6eHHOCTR rrOJIYQeHHHX s,neCl> pesYJI1>TaTOB, a TaR­
~e BOSM01tHlle 8RCrrepKMeHTll, ROTopHe MOryT 611Tl> cymecTBeHHllMR ~ BaRC­
HeHRH MKKpoCROI1H1JeCRO'tt rrpHJ)O,IJ;1l CM: RopHeBWI paCXO,rmMOCTl> 
M'\.>( h+t r 1/ 2.. MaI'HHTH'OrO MOMeHTa CM I pena npz -#-11 ~ -/te (T) 
mS~OM Ha RpHBOit nepeoxxam,neHRH ~ CBepxnpoBO,nHHKOB rrepBoro po,na B6JIH­
3H 

T :: Te - 5, 1- (r; -T:: ), ~-+!- -= 3J i- (21/2. êe tt-s ); 

CJIa6~ H3JIOM MarHHTHoro MOMeHTa npR nepeceqeHRHx JIHHHH npoBo~ero wa­
aosoro nepexona B N6 ; saROH COOTBeTCTBeHHHX cocroaaaã (CM. pRC. 5) • 

ITpe,ncTaBJIReT HHTepec cpaBHeHHe C 3KCrrepHMeHTOM rrpne,neHHoit s,neCl> 
cPoPMYJIH (5) ,I()J.H MarmITHOrO MOMeHTa CIUI. BÓJIH3H TpoitHOfl: TO~ -t= h;;; b 
,IJ;JUI $11.. (OM. PRc.4) cHTyau;wI nepecraer 6HTl> JIOH,nOHOBCROtt 16/ 
('Ç-T) Ir;,>?e't onaaxo. neacao, HaCROJIDRO cymecTBeHH:w.m JIBJJJIlOTCH HeJIOKa.1IJ>­
HHe nanapnoacxae 9cPPeRTht B axpaaapoaxe MarHHTHOro nOM CIUI. 

YHKBepCaJI1>HOe ypaBHefme rJI (3) H yp.8B,eHHH HHCT8HTOHa M3 pHc.2 
rrpe,nCTa~ YHKBepCaJIDHHe ypaBHeHHH rJI7I? ; 

..:!..!.. -2..- ­
ro/=-42- 1Y , -A- .== '1f :-f1)_ 

B nOCJIe,IJ;Hee BpeMa,0~HaROI OHM 6o~ee H3BeCTHhl R8R 8~oBHI BapHaHT 
ypaBHeImit HHra-MWIJI'C8/30-32/ . 

rpaIDI'IH~e YCJIOBH8 (I) HCnOJI:b3YSTCR \ TaIOK8 H B ÇpR3RK8 Mar­

H~:~~~~. ~ MH~rOOJI?tHon • CTpyItTyphl G-e-Fe/~4/, ezonepa-
MeHTll no paccemm.ro HeitTpoHoB rrOKaSllBaDT ,'tITO HaMarHH~eHHOCTD 

pBcrrpe,neJIeHa HepaBHOMepHO B rJIY6HHe CJIOeB. HHTepeCHO CpaBHHTl> aTO 
pacnpeneaeaze c WaPMYJIof! (14). 

COBpeMeHHIle TeXHOJIOI'1IH BhlpaIJ!KBaHRH CHHTeTHqeORlIX CTPYRTYP, KaR.1 
HarrpRMep, M0JI9XYJIJipHO-nyqKOB8JI anaraxcaa, ,ItaIOT BOSMOJmOCT1> peanaaa­

I 
UHX rro~o~ett Mo,neJIDHO~ CHcTeMbI .nBYMepHoro MarHeTH3Ma c aHH30TpoITH­
eit mITa JIerRoft WIOCROCTH. llepexo,n; EKT B TaROn CRCTeMe Boer,n8 cymecTBY­
eT npa G, i 1/2. L. ~ • CaM nepexon EKT MOJitRO Ha6JI1O,It8Tl> no HCqeSHOBeHHil 
CmIHOBI:lX BOJIH B 7;.r ' 'tITO SIBJI.R:eTCSI aHaJIOrOM HOQeSHOBeHWl Rmi8'l'neoRot 
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RH,IJyRTHBHOCTlI 1-0 CBepxnpOBO,1UmROB. Boaee IDIT9peCHYD BOSMOJItHOCTI> B 
aTOM cJIy~ae ~ Ha6~eHHR rrepexo~a EKT ~aeT nO~R 6e3~CCBTIaTHBHaa 

.mmaMHRa CBíIsaHHHX snxpeasx rrap rrpa r =TI<T - o • ,J:L.7m RPYTRlIlH:X­
CR ~pyr OROJIO ~pyra BlIxpeit 6y~eT Ha6JIIQIJ;aTbC, crre~mpHlIeCROe saTyxaHRe 
~annay ~ BpamammerOCR .MarHRTHOrO nDJIR /35 • 

TIocJIe oCHoBorrOHarammel pa60Thl ~epMH/36/ s- o6pasHhle rrOTe~­
aJIhl HJIH cooTBeTcTBymmee rpaHR~oe YCJIOBRe (I) HCrrOJIbSOB8JIHCI> MHoro ­
RpaTHo B TeopHH paCCeRHRH II B ~HsHKe ~30BhlX rrepexo~OB. ~ cBepxrrpo­
Bo~rmROB B paaxax nonxona "Gtil'lJ'bera -L.~ndó\u" 11/ B nocJIe~mrti: 
pas (H OllRTI> KaR HOBH~) 3TOT ~ - 06paSHhll ~eH npe~araeTCR B pa-
60Te/37/.	 . • 

ABTOp 6JIarO~apeH B.~.ITORpOBCROMY , ROTOphl~ 06paTHJI ero BHKMaHHe 
na crm, sa HHTepec K paõo re R CTHMyJIHpYImWe ~CKYCCRH. ABTOp ocsaaa 
TaRme ~.A.XJIrocTHROBY sa TeprreJIHBhle paS~RCHeHRR 3RcnepHMeHTaJI!>HO~ CRTY­
amm R ~.~. BYJIaeBCROMY 11: A.I1.Eys~HY sa npoxrenae pyRorrnCH II MHoro­
~CJIeHHHe ~eHHHe SaMe~aHHR. O"tleHI> rrOJIeSHhle 06c~eHKH aBTOp RMeJI 
11:	 c TI.~lIsHeBHM II c H.l1BaHOBHM. 
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HET mt nPOSEflOB B BAmEA SHSflHOTEKE? 
BY MO~eTe nony'!HTb no nO'!Te nepe'IHCneHH~e HH~e KHHrH, 

ecnH OHH He ~NnH 98K838HN paHee. 

Jl3,4-82-704 TPYAN IV He~.QYH8PO.QHOll WKOnhl no HeliTPOH-
HOli I!JH3HKe. Jly~Ha, 1982. 5 p,00 K, 

Jl7-83-644 Tpy.Q~ Me~.QyHapO.QHOll WKOn~-CeMHHapa no 
~H3HKe T~enNx HOHOB, AnymTa, 1983. 6 p,55 K, 

Jl2,13-83-689 TPYAN pa~o'!ero cosewaHHH no npo~neMaM 
H3ny'!eHHR H .QeTeKTHpOB8HHR rpaBHT8~HOHHhiX 
BOnH. Jly0Ha, 1983, 2 p.OO K, 

Jl13-84-63 

Jl2-84-366 

TPYAN XI Me~.QYHapo.QHOro CHMnosHyMa 
no H.QepHoll sneKTPOHHKe. SpaTHcnasa, 
qexocnosaKHH, 1983. 

TPYAhl 7 Me~.QYH8PO.QHoro cosemaHHH no 
npooneMaM KB8HTOBOlt TeOpHH nonH. 
AnywTa, 1984. 

Jl1,2-84-599 TPYAhl VII Me~.QYHapO.QHOrO ceMHHapa no npoO-

4 p,50 K. 

4 p.30 K, 

neMaM ctJi3HKH BbiCOKHX 3HeprHll, Jly(5Ha, 1984, 5 P , 50 K, 

Jl10,11-84-818 TPYAhl V ~e•.QYHaPO.QHoro cosewaHHH no npoO­
neMaM MaTeMaTH'!eCKOrO MO.QenHPOB8HHH,npo­
rpaMMHpOB8 HHIO H M8TeM3TH'IeCKHM MeTO.QaM 
perueHHH ll!H3H'!eCKHX 98):18'1, Jlyi5Ha,• 1983, 3 p.50 K, 
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HHWOHOa T.H. P17-87-497 
K TeopHH caepxnpoaoAHMOCTH nnocKOCTH ABOHHHKoaaHHH 

HaHAeH TepMOAHHaMH4eCKHH noTeH~Han caepxnpoaOAH~ero cnoR a6nH3H nncicKOCTH 
AaOHHHKOaaHHH /na/ Aflft CaepxnpoaOAHHKOa nepsoro POAa,a TaK*e nony4eHbl nonpaa­
KH K noaepXHOCTHOMy HaTH*eHH~ pa300*eHHeM a PRA 00 CTeneHHM napaMeTpa rHH3-
6ypra- naHAaY K.nony4eH 3aKOH COOTaeTCTaeHHbiX COCTOHHHH AflH OOOH nepeoxna·-· 
AeHHH caepxnpoaOAHMOCTH OflOCKOCTH AaOHHHKOaaHHH /Cna/ nepaoro POAa, a TaK*e 
38KOH KPHTH4eCKOro nonH Cna aTOpOrO POAa. 06Cy*Aa~TCH ycnoaHH nepeXOAa 6epe-
3HHCKOrO - KocTepnH~a - Tayneca AOH 3~~eKTa 6nH30CTH, aoaMO*Hhle MexaHH3Mhl 
npoaOAH~ero ~a30BOrO nepeXOAa Cna H CHOhl nHHHHra BHXpeH a6nH3H nn. nony4eH­
HOe B HaCTOH~eH pa60Te pacnpeAeneHHe napaMeTpa OOPHAKa MO*HO HCnOOb30aaTb 
H AOH OnHCaHHH pacnpeAeOeHHR HaMarHH4eHHOCTH B COOHCTbiX CTpyKTypaX THna 
Ge-Fe, KOTppble HCCneAOBaOHCb HeAaBHO C nOMO~b~ pacceHHHH HeHTPOHOB, a TaK*e 
H caepxpeweTOK H3 HOpManbHOro H caepxnpoaOAH~ero MeTanna. 

Pa6oTa aynonHeHa a na6opaTOpHH TeopeTH4eCKOH ~H3HKH OHRH. 

llpenpHHT 061>e.D;HHeHHOrO HHCTHTyTa ll,llepMbiX HCcneAOBBIIJdi. ,lly6Ha 1987 

nepeaoA aaTopa 

Hlshonov T:M. P17-87-497 
To the Twinning Plane Superconductivity Theory 

There Is found the thermodlnamlc potential for narrow superconductive 
layer near, the twinning plane (TP) for type- I superconductors. A correct I on 
Is found also to the surface tension which Is proportional to the square 
root of the Ginzburg - Landau (GL) parameter K, A rule for corresponding 
states Is found for supercool lng field for twinning plane superconductivity 
(TPS) type- I. Conditions for Berezlnskl I - Ko,terl iz- Thouless transition 
are considered for proximity effect and also possible mechanism for conduc• 
tlng transition TPS and pinning-force near the TP. Founded In this work 
distribution for order parameter Is also suitable for describing of magnetl­
satlon In layered structures of type Ge-Fe, which have Investigated recently 
with neutron scattering, and also for superlattlces from normal-superconduc­
tlng metal. 

The Investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. 
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