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UIIIYIII JIOepHbiX UCC/Ie008QHUii ,4y6Ha 

3a nocne~Hee BpeM.H ony6nHKOBaH p.11~ pa6oT /I-6/, B 
KOTOphlX Ha OCHOBaHHH MHKpOCKODHtieCKOH TeOpHH CBepx· 
npoBo~HMOCTH nonyt{eHw ypanHeHH.II ~n.11 onpe~eneHH.II :meKT­
poMarHHTHOH ~HCCHDaUHH, o6ycnoBneHHOH · ~BH)l(eHHeM BHX • 
peH DO~ ~eHCTBHeM TpaHCDOpTHOrO TOKa B CBepxnpOBO~HHKaX 
BTOporo po~a /CII 2/ c K>> 1 · PeweHHe· 3THX ypaBHeHHH 
D03BOnHnO B HeKOTOphlX cnyqa.HX nonytiHTb B .IIBHOM ~H~e 
3aBHCHMOCTL 3cWleKTHBHOH ' npoBO~MOCTH aeec = p£1 =' 
= (dE I d j r I OT TeMnepa TYPLI 'T H cpe,!lHero MarHHTHOro 

non.11 B o6pa3ne H . B qacTHOCTH, ~n.11 H/H c2{ t) « 1 .B o6 nal-
v - . • 1 r nAr . 

CTH Henocpe~CTBeHHOH 6nH30CTH K. :rc aeff =f3(t)p0 H c2 (t)/H,. 
r~e t ""T /T,. ·; Pn. - y~enLHoe 3neKTpoconpoTH8neHHe B 
HOpManLHOM COCT01fHHH, npHtieM loiHO)l(HTenL {3 ( t ) B pa3HhlX 
pa6oTax pa3nHtieH/2,3,5/. . · 

IIo onpe~eneHHIO / 7/ Ko.31f>4JunHeHT B.H3KOCTH 11(t) . = 

"' P{ Icp o H c -2 = ~ ( t ) p ~I c -2 ¢o H ~~Ar ( t) ' 

r~e ¢o- K:BaHT MarHHTHoro noToKa. Ha JKcnepHMeHTe B o6-· 
nacTii ManLix · noneu, KaK npaBHno, ua6nro~aeTc.H nuueuHa.H 
3aBHCHMOCTL Pc ( H ),KoT<)pyro o6i.JtiHO npe~CTaBn.IIIOT B BH~e: 

, b ( ) 1 r nAr < · 
1
· . . r nAr . .·· 

flc; P
0 

"' t H Hc2 t) HnH Pc p
0 

= b 0(t)H/Hc 2 (0). 

rnAr rnAr 
· CtiHTa.ll He2 (t) = H c 2 (O) f (t) , nonytiHM 

f3 (t) "' b-:
1 

(t) =[b
0

(t) f(t)]- 1 IIpH paccMoTpeHHH TeMne-. 
paTypHOH 3aBHCHMOCT~ 1/ npe~CTaBn.II1TC.II nenecoo6pa3HLIM 
CKOpee YtiHTLIBaTL bo

1
(t), tieM b- (t), KaK 3TO·tiaCTO 

~emi.eTc.H I eM., HanpHMep, /B/ I. TaKoii no~xo~ onpaB~LI-
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:sa.eTCJI cne.zU'lOUUIM: uo-n.epBLIX, npu nepecqeTe 3KcnepuMeu­
TaJILHoi KpUBO~ p f (H) B¢IYHKU;HlOOT H/Hc2(t) BHOCHT-
CJI ,I(OnODHUTeJILHaJI oum6Ka, CBJI3aHHaJI C pa·36pOCOM 

• . . 8KCn 
H =~en (t) ; BO~~.TOpLix, ,I(JIJI 3KCTpeMaJILHLIX CII2 Hc2 (t) 

rnAr /9! 10/ 
cy~e CTBeuuo HU)Ke H c 2 ( t) I ucKJilOqag o6-
nacTL uenocpe.I(CTBeuuoi 6JIH30CTH K. Tc /; u-TpeTLUX, 
npu. yqeTe TOJILKO TeMnepaTypuoi 3aBHCUMOCTU b -l(t)=tJ~t) 
YCKOJIL3aeT H3 paCCMOTpeHHJI Ba)I(HaJI oco6eHHOCTL: npu 
t -+ 1 , HeCMOTpJI " Ha pOCT . ,9 (t~, K03¢1q,UIUieHT BJI3KO.CTU 

yMeHLmaeTcJI, ucne.I(CTBue qero npu Toi )ICe .I(eicTBYlO~ei 
Ha BUXpL CUJie ero CKOpOCTL B03pacTaeT. 

11 . u 6 . 8KCn( ) .u,eJIL HaCTOJI~eu pa OTial COCTOJIJia B onpe,I(eJieHUH Tf t 
B o6nacTu TeMnepaTyp, 6nu3KUX K T c /unno'i'L ,I(O t = 
=0,995/, u cpauueuuu c pe3yJILTaTaMH MUKpoTeopui. He­

. nOJIL30BaJIHCL o6pa3Uial B BH,I(e peKpUCTaJIJIU30BaHHiaiX JieHTO­
qeK U3 Nb-80% Zr, no.I(p06HO onucaHHiale B pa6oTe/IO/. 
MaruuTuoe none 61a1no uanpauneuo nepneH.I(UKYJIJipuo nnoc­
KOCTU o6pa3Ua U TOKY. Benuquua p f(H) npu ¢IUKCHpOBaHHiaiX 
T u H uaxo,I(unacL rpa¢1uqecKu no uaKnouy nuueiuoro 

yqaCTKa BOJiLT-a.MnepHOH xapaKTepUCTUKU. Ilpu BCeX TeMne-­
paT'ypax Ha KpUBiaiX pr(H) · B noJIJIX H/H c z ( t) =0,02+0,25' 
OTqeTJIUBO Blai,I(eJIJIJIHCL JIHHeHHiale yqacTKH, no HaKJIOH.y KO­
TOplaiX onpe,I(eJIJIJIUCL b 0(t) U b (t) . 

. -1 
3a~UCUMOCTL b 0 OT npUBe,I(eHHOH TeMnepaTyplal npe,I(-

CTaBJieHa ua puc. r. ~aM )ICe ,I(aHLI TeopeTuqecKue K.PUBLie. 
1a COOTBeTCTByeT {3 (t) = 1,1{1-t)-l/2 U3pa60Tial/3/ t BKO- · 
Topoi paccMoTpeua rnauuaJI qacTL TaK ua3LIBaeMoro auo­
MaJILHoro. qneua B Ueff , oTpa)KaiO~ero TOJILKO penaKca­
uuouu1a1i Mexauu3M ,I(Hccunauuu 3Hepruu npu ,I(BH)Keuuu uuxpJI 
B CII2 ... KpuuaJI 3B COOTBeTCTByeT . 

,B(t) = 1,1{1-t)-1/ 2 + 0,81 [1+a {1-t)-1/IO+a {1-t) - 1/ 5 ] 
. 3. 4 

U3 pa6oTLI /5 I B KOTopoi yqTeHLI-,I(ononuuTeJILHLie nonpau- .· . , 
Ku· K rnauu~~ qacTu. HaKoueu, KPHBaJI 2 cooTBeTCTByeT 
,9 ( t) = 1,4 7 2 H onpe.I(eJIJieT HH)KHIOIC rpaHUUY Tf ( t) , T .K. 

nonyqeua_B npe,I(DOJIO)KeHHH OTCYTCTBHJI aHOMaJILHiaiX qneHOB 
B '!eff • 

IIpu pacqeTe TeopeTuqecKHX 3Haqeuui b o( t) npuuuMaJIH 
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f ( t) = ( 1 - t )i 0,693, a ,im.H 3KCnepUMeHTaJILHiai:X - ff nAf ( 0)::::: _ 
· · sl<cn · · · c2 · 

· .dHc2 . /9,10/ 
=0,693 T

0 
d I . ,lJ;JIJI uaumx o6pa3UOB T = T(0,5 R ) ~· . T T=Tc ·. c .. n 

.=7;85 °K; ·~T= T(0,9Rn)-T(0,1RJ=o,03 °K·= 0,0038Tc H 

H aKcn. (t) 
c2 - ~HHeiHaJI ¢lyuKJJ;UJI BO BCeM JICCJie,I(OBaHHOM 

uuTepuane TeMnepa Typ. 
KaK cne,I(yeT _u3. puc. 1, TeopeTuqecKue KPUBLie 1a u 1B 

DpOXO,I(JIT BLIWe 3KCDepUM~HTaJILHiaiX ToqeK: npu .'j t = · 
=0,80 +0,93 Ha. 20+40~ H 150~ COOTBeTCTBeHHO. lJTO Ka-
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Puc. L 3auucuMOCTL K03¢1q,HUueuTa BJI3KOCTu oT TeMnepa­
TypLI. .. e- .3KCDepUMEmTaJILHiale 3HaqeHHJI, 1,2 - TeopeTH­
qeCKUe KpUBiale /nOJICHeHUJI B TeKCTe/, 3a, 3B - OTHOWeHHe 
COOTBeTCTBYlOUUIX TeopeTuqeCKUX 3Haqeuui Tf fKpUBiale la, 
1B/ K 3KCDepuMeHTaJILHiaiM •. 
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caeTF..R Te~nepaTypuoro xo.na 7J, TO npu t < 0,93 Teo­
pH.R 157 .n;aeT COBnEi..D;aiOIQYIO C HaWHMH pe3yJibTaTa-MH liJyHK­
I.lHOHaJILHYIO 3aBHCHMOCTb /eM. "KpHBYIO 3B/, HO npH t 5 -0,95 
pe3KO pacxo.D;HTC.R _ c 3KcnepuMeHTOM. Ha xpunoB: b-1 (t)...,. 
- 7J ( t) I Hc2 ( t) 3TO pacxo)K.II;euue npo.RBJI.ReTc.R TaKHM ;o6-

pa30M, 'ITO TeopeTH'IeCKHe KpHBble,. COOTDeTCTBYIOIQHe la 
H In ua puc. 1, npu :t .... 1 KPYTO no.n;HHMaiOTC.R BBep:X:, a 3:i<:c­
nepHMeHTaJI&Ha.R, npOH.D;.R 11epe3 MaKCHMYM B6JIH3H t _ ~0,98, 
CHH:lKaeTC.R npaKTH'IeCKH .D;O 3Ha'leHHH, onpe.n;eJIJieMbiX-KpH-
BOH 2. . 

. TaKHM o6~a3oM; :Halim pe3yJI&TaT:hl yKa3biBaiOT ua. To, 
. 'ITO B pa6oTaX 3•5/ 'IHCJieHHble K03414JHI.lHeHTbi B {3 (t). 3a-

BbiWeHbi u, caMoe rnanuoe, 'ITO npu T ·• Tc auoMaJI&Hble 
'IJieHbi D aeff CHJibHO no.n;aBJI.RIOTC.R. Bo3MO:lKHO, 3TO CB.R3aHo 
C pa3Ma3biBaHHeM oco6eHUOCTH .B cneKTpe. B036y:lK.D;eHHH~ 
BCJie.D;CTBHe qero 7J ( t r . B o6bi'IHOM CII2 Ha'IHHaeT BeCTH 
ce6.R TaK >Ke, xax B Cll2 c napaMarHHTHbiMH npHMeC.RMH. 

B 3aKJIIO'Ieuue aBTopbi Bbipa:lKaiOT ucxpeHHIOIO npH3Ha­
Ten&nocTb B.B.)l;auunoay, H.Ii.Konuuuy, M.IO~KynpH.RHoay, 
K.K.nuxapeay, IO.H.OB'IHHHHKoay 3a nno.n;oTaopuble .nuc­
Kyccus n r .n.,IJ;opo4Jeeay, A.HHI<IITHY ·,~ n.B.lleTpOBOH, 
)J,.cl>pH'IeBCKH .3a llOMOIQb npH H3MepeHH.RX. 
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