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1. BBEAEHHE 

MeTannooKe~AHOe BTCn - eoeA~HeH~e Y-Ba-Cu-0 (Y) e B~Ae Mae

CHBHbiX KepaMHK \.1 TOHKHX nneHOK - BHa4aJle Ha4ailH 06Ily4aTb Hee1-

TpoHaM~/l-3/ , ~OHaM~ ! 4- 5/, npoTOHaM~ /6-8/ ~ y-KBaHTaM~/9/ H~3-

K~X 3Hepr~~. nepeneKT~Ba ~enonb30BaH~R eeepxnpOBOAH~KOBbiX ~3-

,qeJlH~ npH a30THbiX TeMnepaTypax B YCKOpHT€JlfiX H B KOCMOC€ 

eT~MYn~poeana ~3y4eH~e paA~ope3~eTeHTHoeT~ BTCn e nonRx ~3ny-
4eH~R eaepXBbleOK~X 3Hepr~~/ll-l2/ • 

CeepxnpOBOARJQaR KepaM~Ka Bi-Br-Ca-Cu-0 (Bi) ~MeeT npe~My~qeeT

aa HaA eoeA~HeH~RM~ T~na YBa 2cu3o7 • OHa 6onee yeTo~4~ea K eo3-

Ae~eTe~~ anar~. noTepR K~enOPOAa He Ha6n~AaeTeR Aa~e np~ TeMne

paType 700°C. ToHK~e nneHK~ MO~Ho HanblnRTb np~ 6onee H~3K~x 
TeMnepaTypax, He npH6erafl K ormHry. HaKoHe4, HosaR KepaMHKa 
ropaa,qo Aewesne, TaK KaK He HMeeT a caoeM cocraee pe,qKoaeMenb
HbiX aneMeHToa. O,qHaKo ony6nHKoBaHHbtX ,qaHHbiX o pa,qVIai..\VlOHHOH 

eTO~KoeT~ ( Bi) -KepaM~K~ noKa He ~MeeTeR. 
B HaeTORJQe~ pa6oTe np~BeAeHbl pe3ynbTaTbl ~3MeHeH~R I 0 (T), 

T0 ~ R(T) OT A03bl o6ny4eH~R ( Bi) -KepaM~K~ Ha nY4Ke npoToHoe 

$a30TpoHa OHRH e 3Hepr~e~ = 650 M3B. C paBH~eaeTeR AerpaAa 4~R T 0 

(Y)- ~ (Bi) -KepaM~K e OA~HaKOBbiX yenoe~Rx o6ny4eH~R. 

2. XAPAKTEPHCTHKA 06PA3UOB H A03bl 0611Y4EHHR 

06pa34bl /eM. Ta6n./ ~3roTaen~ean~eb pa3n~4Hb1M~ enoeo6aM~. 

6B-1 (Bi2Sr 2CaCuOs+:J : pa3no~eH~e Bi(N0 3) 2 Ha Bi203; ne

peMew~eaH~e OK~enoe Bi20a, SrO ·, CuO; oT~~r np~ 830°C, BbJAep
}tU1BaHHe 2 4 Ha aoa,qyxe, OCTbtBaHitle c ne4b10; ,qo6as.neHHe CaO 
/nocne XHMH4eCKoro aHa.m1aa/; noeTopHbtH nepeMOil; orm1-1r 1 4 np1r1 
850°C ~ MeAneHHoe oeTbJBaH~e. 3TOT o6pa3e4 He npeeeoaaneR ~ 6bln 

pbJXnbJM. OH ~Men eaMoe 6onbwoe eonpoT~eneH~e np~ 293 K /p~e. 1/, 

noKa3btBail secbMa HH3KHe 3Ha4eHHR KPJ.1TH4€CKol-1 TeMneparypbl no ¢H

TY Tcr /eM. H~~e/ ~no Ha~6onbwe~ KPYT~3He nepexoAa /Ta6n./. 
B 3TOM o6pa34e, ~3roToeneHHOM e~qe e MapTe 1988 r., "l!>a-

3a 11 0 K'' He Ha6n~Aanaeb /nepeXOA OAHOeTyneH4aTbl~/. 
6-2 ~ 6B-3 (Bi2 Sr 2Ca 2Cu0s+x) : nony4eH~e ~3 H~TpaTa e~eMy

ra - Bi2 0 3 H nepeMeWHBaHHe c yKa3aHHbiMH Bb!we OKHCJlaMH; cne

KaH~e- 120°C, 200°C, 400°C, 6oooc, 820°C no 1/2 4; ebJAeP~~-
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Ta6JZuua 
naHHhle ITO 06nyqeHHro H XapaKTepHCTHKaM o6pa3QOB 

~lnoeHo, Tr!f' II. Tc.,K T ' UIII<!Jp Jc (T) ~ jl<2i13), ilpl!MI!~e.JIJ!· 
o6paaua" 

CM-2 T:o A•CM- MOM· CM: 

EB-I 0 78 78 I,OO . 1,8 
' 1,5·1015 76 76 0,97 Jt npH T: 50K • r, 5· 1016 70 0,89 1,4 

I,85•IOI7 0,00 iloTepi!JI OBOpX-
n{20BO.mmi)QTD 

0 93 83/109 .r,oo 0,34 10,8 . 
Ell-2 l,45oiOI6 82,4 78/!04 0,94/0,95 0,20 I2,I J

0
npH T=50K 

3,8 .ro16 ' 69,2 75/I02 0,9/0,94 0,03 !9,4 
A I,78·IOI7 PaapYliiiiJ!OII Me-

XBHWI9CKH 

EB-3 0 90,6 90/108 I,OO 0,54 9,5 j
0

npH T~50K 
5,6 .IQI6 103 75/IOO 0,83/0,93 0,05 33,0 

t;i 4,46•Io17 
PaapyllliiJIO!I 
M9XBJUN90KH 

MB-I 0 89 r.oo !7.0 2.23 Jc. npH T•77K 
r, 45• ro16 83 0,93 9,0 

$ 7,2 ·ro16 80 0,89 2.2 
4,0 ·I017 I2 0,14 8I,o 

0 92 I.OO 1,68 
MB-3 8 7·Io16 80 0,87 2,I9 • 3:2· roi7 20 0,22 53,0 

MB-4 0 IOB I,OO I,2 Jc.npH T•78K • I,75•I017 roo 0,93 1,33 I5,0 ilpo.ztOJI7>1!BJt 
TPO!lll!HS 

0 83 r.oo 15,75 
JtB-I r,s.ro15 82 0,98 I7,00 

7.roi5 78 0,94 31,3 
0 I,9•IOI6 72. 0,86 62,6 

I,I•I017 65 0,78 II5,0 ilOHI!JIOHHO Bo-
JIOO!IH!IX Tpe-
Uil!ll 

* 06pa3I..U>I GbinH H3rOTOBneHbi B 11MET HM.A.A.Ba:HKoBa /BB/, 
B MH$H /MB/ M B ITH¢ OHHH, ~y6Ha /~B/. 
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PHC. 1. TeMnepaTypHbJe 3aBHCHMOCTH 3neKTpoconpoTHBneHHH 

AJHi o6pa3I..J;OB /Ta6n./, H3MepeHHhi8 AO o6Jiy'l!eHHH. 

BaH~e Ha 803AYX8 2 4j nOBTOpH~~ nepeMon; OT~~r 820°C 1/2 4; 

KOHTPOJlb COCTaBa ~ KOppeKT~pOBKa no CaQ 4epea 4QQ°C, 800°C; 
e~e pa3 nepeMon ~ npeccosaH~e /3-4 K6ap/ c nocneAY~~~M pem~MOM 

oTm~ra 800°C /1 4/, 820°C /2 4/, 830°C /2 4/, 840°C /2 4/, 

850°C /2 4/; M8AneHH08 OCTb1BaHio18. nepeXOA ABYXCTyneH4aTbti:1 

/p~c.1/. 
06paau,bt cep1-1V1 MB npeccoeam..,cb 1-13 nopowKoe, nony4eHHbtX Tpex

KpaTHbtM 06>KVIrOM Ha B03AYX8 CT8XIIIOM8TPI"P·-18CKOill CM8Cio1 OKJ.1C1108 

Bi 0 3 ,SrC03 ,CaC03, Cu02 np~ TeMnepaType 800 -840°C no 12-
-1~ 4 1o1 nOAeepranlo1Cb Aa11bHe!llwe(1 TepMoo6pa6oTKe. B OT11H41-1e 
OT C8plo11o1 68 OHVI lo1M8111o1 60JlbWY~ np04HOCTb, n04Tio1 Ha nop~OK ee

Jl\.14J.1Hbt M8Hbwee 3neKTpoconpon.,eneHI-1e H 6onbwll1e 3Ha4eHHft Tc. 

06pa3~bl MB-1, MB-3 ~Men~ ~CXOAHY~ CTex~oMeTp~~ Bi3 Sr4 Ca2 Cu4 o2 , 

HO MB-3 AOnHpoaanCR CBHH~OM Ha ypoaHe 7-10% OT COAepmaH~R B~C

MyTa. no AaHHbiM peHTreHOCTpyKTYPHOrO aHanH3a o6pa3U,bl HMeiOT OA

HY ¢asy c napaMeTpaMH peweTKH a, b, c,6nH3KHMH K napaMeTpaM 

¢a3bl co CTPYKTYPO~ 2-2-1-2. 
np~ c~HTe3e o6pa3~a MB~4 (Bi 0,7 Pb0,3 Sr0,9 Ca 1, 1 Cu 1 ,2 0 7 ) ~cnon:,-

30Ba11aCb CTeXHOMeTpHR, 6nH3KaR K $a30BOMY COOTHOWeHHIO 2-2-2-3 
C 3aMew.eHHeM 30% Bl.1CMyTa C81o1HU.OM. PeHTreHo¢la30Bble HCCileAOBaHHR 

VI Al-1aMarHHTHbli1 nepeXOA nOKa3biBaJOT Ha11H4He B o6paau,e ABYX ¢a3 

c pa3JU14HbiMH Tc, npH4eM o6oeMHOe coAepmaHI4e BbiCoKoTeMnepaTyp

HO~ <l>a3bl c TcF = 107 K cocTaBnReT np~MepHo 25~30%. 



~B-1(BiCaSrCu3 09 ) - TaKme np~rOTOBflRfleR ~3 OK~enoB BHeMy
Ta, crpoH4HR H MeAH npH reMneparype 850°C c nocneAY~~HM cneKa
HI-1eM Ha aoa.qyxe npH roH >Ke TeMneparype. HaHny4wHe peaynbT.3Tbl, 
KaK Kaaa.nocb a TO speMR /anpe.nb 1988 r. I, MOrnH 6b1Tb nony4.eHbl 
npH COOTHOW6HHH OKHCJlOB 1:1:1:3, T.e. C H36~TKOM M6AH OO.OTHQ

WeHHIO K CTeXItiOM6TpH4eCKOMY COCTaBy caepxnpOBOAR~eH $a3bl 

2-1-2-2. 0TM64allaCb 6oJlbW8R 4YBCTBHT61lbHOCTb K TeMneParypHOMY 
pe>KHMY, CTpeMHJlHCb MaKCHMaJlbHO npH6JlH3HTbCR K TeMnepaType nnaa

Jl6HHR 865°C. npltl 3TOM CytqeCTB6HHbiMM CTaHOB.RTCR He60JfbWa.1e rpa

AHeHTbl TeMnepaTypbl no o6pas4y. 06pase4 6bln npo4Hb!M. 04eHb ToH
KHe BOilOCRH~e TpetqHH~ nORBHilHCb IlHWb npH MHOrOKpaTHOM 06Jly4e

HHH 1AeKa6pb 1988 r ./. 3ToT o6pase4 ~Men w~poKH>i nepexoA "' no
Ka3bfBan HH3KYIO Tern npl-1 cpaBHHTe!lbHO BbiGOKOM conpoTHBneHHH 

R/100/ /eM. pHe. 1 ~ Ta6n./. 
Bee o6pa34bl BTCn o6ny4an~eb B B03AYXe np~ -300 K Ha BbiBe

AeHHOM npoToHHOM ny4Ke <!JasoTpoHa 01-UIVI np~ aHepr~~ EP =650 MaB. 
MoH~Top~posaHHe ~n~eHca o6ny4eHHR nposo,qHnocb no peaK4HH 
27Al(p,3p,3n)22Na, KaK ~ B pa6oTel12f. nepeXOA K A03e (tp) Mom

HO e11enaTb nyTeM YMHOmeH~R Ha K03<1J<IJ~4~eHT 2 ,9·10-,10• 
npH BH3yanbHOM OeMOTpe o6pa340B eepHH /68/ OTMe4anaeb sa

MeTHafl noTepR KOHT8KTHbiX nJlOtqa,qoK, 06P834bl CT8HOBHJU.1Cb eute 6o
nee pbiXIlbiMYI, H ,qame Ha6nro,qanocb r.1x ochrnaHII!e nocne $nroeHca 
>1 0 17 cM-2. OcTailbHbre o6paa4b1 ocTasaJU1Cb npo4HhiMH c y,qoeneT
BOPHTenbHb/M~ KOHTaKTaMH. Tpe~HHa B o6pas4e MB-4, no-BHAHMOMY, 
6b1na 110 o6ny4eHt•R. 

3. BnVI~HVIE OonY4EHH~ HA 3ABVICVIMOCTb 
KPVITVI4ECKOrO TOKA OT TEMnEPATYPbl 

MeTOAHKa onpe11eneH~R 1
0 

(T) on~eaHa paHee1131. ~nR seex o6-
pa340B, KPOMe 68-1, KOHTaKTbl npHrOTOBJlRilHCb Ha OCHOBe cepe6pa, 
n~t~5o HanblneHvteM /6ea OT>KHra/, IlH6o HaHe.ceH!IIeM nacTbr c KpaTKo
speMeHHhrM /10 c/ Har·peeoM ,qo 300°C. AnR 6B-1 ~t~crloilhaosancR 
ennas e Tn11 ,;, 1 0°C (ln- Ga- Sn). B n1060M eny~ae KOHTaKTbl nony-
4ailHCb BbiCOKOOMHbtMI-1 c conpon1eneHHeM Rk aT 5 · 1 0- g 

110 5•1 Q-2 OM•eM-2 npH KOMHaTHO>i TeMnepa.Type H /10 o6ny4eHHR, 
YsenH4eH~e A03bl npHBOAHT K MOHOTOHHOMY poeTy Rk. np~ <!JniOeHee 
1 0 17 • eM-2 H Bb!We poeT MOlKeT npeBbiWaTb 1 0-KpaTHbli'i. MeHReTeR 
H TeMnepaTypHaR aaeHCHMOCTb Rk. EchH ,qo b6ny4eHHR npH oxnam,qe
HHH ,qo renHeBbiX TeMnepaTyp yMeHbweHHe Rk,KaK npaaHno,AoCTHraeT 
10 pa3,To npH ~n~eHce 1Q17 - HanpoTHa,npoHcxoAHT ero poeT 
110 40 pas. 

YaenH4eHHe A03bl MOHOTOHHO yMeHbwaeT KpHTH4eCKH~ TOK acex 
o6pa340B. AerpaAa4HR ~ /50 K/ npH o6ny4eHHH np~BeAeHa B Ta6-
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Pnc. 2. 3aBHCHMOCTb KpHTHli€CKOf'O TOKa OT TeMnepaTypbi 

ARH o6pa3~oB EB-2 /a/ H EB-3 /6/: I - AO o6nyqeHHHj 
2,3- rrocne o6JJyqemm 1,45·10 16 /a/; 3,8·10 16 /a/; 
5,6•1016 CM-I /6/. 
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T.K 

70 

n~~e. np~ 3TOM 80 BCeX CflY48RX, KOlAa H3MepRnacb 3dBHCHMOCTb 

lc(T), OHa COXpaHRfla CBO" B~A /p~c.2/. ~flR o6pa340B 68-1,2,3 
6~no npoBeAeHo ~HT~posaHHe 3KcnepHMeHTanbH~X 3Ha4eHH~ I (T) 

- c <!JOPMYflO~ 

/1/ 

~HTHpOBaHHe no /l/ AaeT He3aBHCHM~~ CnOC06 onpeAeneHHR KpH
TH4eCKO~ TeMnepaTyp~ T r . EcnH aaaHCHMOCTb THna /1/ Ae~cTBH
TenbHO yHHsepcanbHa 'laf, TO TaKoH cnoco6 onpeAeneHHR KPHTH4ec
KOH TeMnepaTyp~ npeAno4THTenbHee, HanpHMep, rpa$H4ecKoro, 4To 
oco6eHHO 04eBHAH0 ADA 2-cTyneH4aT~X nepeXOAOB. ~nR OAHOCTyneH-
4aT~X nepeXOAOB o6a MeToAa Aa~T 6nHaKHe HI1H co8naAa~~He peaynb
TaT~. HanpHMep, AfiR 6B-1 Tcr H rpa$H4eCKH onpeAeneHHaR Tern 
paBHbl ]8 ~ 76 K AO ~ nocne 06fly4eH~R COOTBeTCTBeHHO./),fl~ ·o6pa3-
408 c 2-cTyneH4aT~M nepexoAOM peaynbTaT~ AaH~ 8 Ta6nH4e.3aMeT
Hoe ysenH4eHHe Tcr y 6B-3 nocne o6ny4eH\.1R R811ReTCR Heo>+<HAaHHbiM, 
XOTR H He 3anpe~eHH~M 8 np\.1H~Hne pe3YllbTaTOM.He06XOA\.1MO,Ha Haw 
earn~, Ha6paTb 6onbwoe 4HCno AaHH~X no npHMeHHMOCTH /1/ AllR 
o6pa3~08 C pa3HO~ TeXHOJlOrlrleV. npHrOTOBI1eH&.1R, 4T06bl 060CHOBaTb 
sseAeHHe Tcf' 

.6 



4. H3MEHEHHE 3nEKTPOCOnPOTHBnEHHR 
H KPHTH~ECKO~ TEMnEPATYPM nPH OonY4EHHH 

HaMeHeH~<e YAeRbHOro 3neKTpoconPDTHBneHHR npH 293 K AO 
H nocne o6.ny4~H11R npe,QcTaBJlCHO 8 Ta611HQC. nporpeCCl1PYIOllti114 
C poCTOM ,Q03bl 06Jly4eHHR npHpOCT 3IIeKT_poconpOTHBJ1CHio1R npH TCM
nepaType e~we T05 ~11 nony4eH eo MHorHx pa6oTax HeaaewcHMO 
OT B>1Aa H 3HeprHH 4aCTH~ /HanpHMep, 13 • 4•6.9,12/ /. 

AHaR>13 KpHB~X ceepxnpoBOAR~ero nepexoAa /pHc.3 H 4/ ARR 
pa311H4HbfX .Q03 0611Y4CHI-1R noKa3-biB8€T, 4TO KPHBbiC CMC1118K>TCfl 8 06-
118CTb 6onee HH3KHX TCMnepaTyp npH 3Ha4HTC1lbHOM poCTC 311CKTpO
COnpoTHBilCHHR B HOPM8IlbHOM COCTORHHH. CooTBCTCTBYI01111oie CM€1!1CHio1R 
HMCIOT MeCTO H ,qnR napaMeTpoe: T 05 - -Ha4ano ne-pexo,qa; Tern-- ••ce
pe.QHHa11 nepexo,qa /Tpa,q¥11.\HOHHO onpe,qenReMaR rpa~J.14CCK"" no 0,1 R 
H 0,9R/; TcF- KOHe4 nepexoAa. U!HpHHa /pa3MbiTHe/ nepexoAa ~T 
o6~4HO TaKme yeeJ1H4HBaeTCR nocne 0611y4CHHR /CM. PHC.4/. 

Ha6nta.QaeTCR onpe,qeneHHbiJ1 npo1o1aaon npH onpeAeneHYfl.1 Tc no ""3-
M-epeHHoH KpHsolir nepexoAa. PaanH4Hbre cnoco6bJ npoeeAeH""R 3Tolir 
npo~eAYP~ He CBOGOAH~ OT H€AOCTaTKOB, B oco6eHHQCTYI 3TO KacaeT
CA HHAYKTYIBHOrO M€TOAa J.13M€P€HHR nlleH04H~X CBepxnpoBOAHYIKQB. 
0AHaKO aBTOpbJ /7'/ C4HTaiOT B03MQ}f(HbfM Yl nOJ1€3HbiM ""CnOJlb30BaT-b Ha
J1YI4~e n""Ka 8 TeMnepaTypHOJir 3aBYICJ.1MOCTH MHYIMOM 4aCTH MarHHTHOJir 
aocnpYH1M-4HaocTH a Ka4ecTee KPHT€PHA nPH o.npeAeneHYU1 Tc t.1 ~T. 

8 AaHHOlir pa6oTe R( T) HaMepR.nOCb o6br4Hb1M 4-KOHTaKTHbfM MeTo
ADM1121. KaK BHAHO Yl3 pHC. 1, KPHBbf€ nepeXOAOB (Bi)-KepaMHKH 

1,0 
RtTVRtml 

Q8 

Q6 

0.4 

~. 

Q1 
~. 

T.K 0,75 
i 

o.sf 

0 

PHc. 4. KpHBbi€ caepxnpoao,z::r;Rrnero 1 
nepexoAa o6pa3L(a MB-4 AD I I I 0.25f 

~ PHC. 3. KpHBbi€ CB€PXTIPOBOAR
mero rrepexoAa o6paaQa EH-3 
Ao /1/ H nocne o6nl~eHHR 
121 - 5,6·10 16 CM- • 

H rrocne o6nyqeHHR /2/ - I 
175·10 17 cM-2 • 

1 T.K , o·L_~~~~~~~~-..~~ so 150 zoo 250 
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HMe~T AJlR HeKOTOp~X o6pa3~0B BeCbMa CDO~H~~ B~A· no3TOMY 3Ha-

1..4eHHR T em' npHBeAeHHble a T.a6n~u,e, l:fe npei"eHAYIOT Ha 6o11bWYIO 

T04HOCTb. C ,qpyro~ cTopoHbl, KoppenR~~R Tern c Ter , onpeAeileH

HO~ no 3aBI-1CHMOCTI-1 /1/, noKa3biBaeT, 4TO norpewHOCTb B onpeAe

neH~H Tc anonHe YAOBneTaoP~t~TenbHaR AilR nocTasneHHoH 3aAa41-1 -

cpasHeHHR ilerpaAa~"'"' Tc AilR (Y) "' (Bi) -KepaMHK. 

5. OoCYmAEHHE PE3YDbTATOB 

Ha.KoH$epeH~HH no BTCn s HHTepnaKeHe /1988 r./ 6blno aaRsne

HO , 4TO (Bi).-KepaMHKa MeHee paAI-1aU,~OHHO CTOi1KaR no cpaaHeHHIO 

C (Y) -KepaMHKOH. 3TO pacnpoCTpaHHilO HeKOTOPbl" neCCHMH3M 

cpeAH T~xHonoroa, nocKOJlbKY Ha (Bi)-caepxnpoBoAH~K~ ao3naran~ 

onPeAeneHHble HaAe~A~. 

KaK BHAHO Ha p~rtc.5, 6oJlbWHHCT.so To4eK Aei1cTB~Te11bHO Haxo

AHTCR H~rt~e 11YHI-1BepcanbHOi1 11 KP~Bo~ A11R (Y) -KepaM~KH 18 • 121 • OA-
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.PHC. 5. 0THOCHTellbHOe H3MeHeHHe TCJ¥ OT ¢lmoeHca IIPOTOHOB 

650 M3B: ----- H3MepeHo B pa6oTe Z/; 0 - H3MepeHo 

B gaHHOfi pa6oTe nocne OT~Hra IIpH 900°C /2 qf B aTMOC¢lepe 

KHCnopoga /Bee OCTanbHbie TOqKH OTHOC.!ITC.!I K BHCMYTOBbiM 

06pa311;aM B COOTBeTCTBHH C Ta6J1HIJ;efi/ • 



HaKO np~ ,qeTanbKOM aHanH3e ,QaHHhlX pHC. 1, PHC.3 VI pHc.4 MOm
HO OT4eT IlHBO 3aMeTHT b, 4TO OTHOWeHHe ¢m10eHCOB ¢y./ </JBi, OTBe-
4aiOW,HX o.QHHaKOBbiM 3Ha4eHYtRM Tern :/Tern , r,qe Tern - KPHTH4ecKaR 0 0 
TeMneparypa o6paa4a ,qo o6ny4eHHR, yMeHbwaercR: 

·a/ C YMeHbWeHHeM 3JleKTpoConpoTHBJleHHR B HOPManbHOM COCToR
H~~. HanP~Mep p0 /293 K/; 

6/ C yeenH4eHHeM MexaHH4eCKO~ npo4HOCTH H nilOTHOCTH o6pa3-
'-'a; 

a/ c yaenH4eHweM napaMeTpos Tcs, Tern H TeF /TaK~e yMeHb
weHHeM WHPHH~ nepexo,qa ~T/; 

1 
r/ B 38BHCHMOCTH OT CTeXHOMeTpH4eCKOrO COCT8Ba /H, B03MQm

HO, OT cne~HanbH~X ,qo6aBOK/. 
TaKHM o6pa30M, M~ nPHWnH K TOMy, 4TO pa,qHa4HOHHa.A CTO~KOCTb 

aasHCHT oT cTeneHH cosepweHCTBa o6paa~a, KaK npe,qhonaranH a17( 
HcnOilb30BaHHe 06beKTHBHOrO KPHTepHR nPH onpe,qeneHHH KPHTH-

4eCKOi1 TeMnepaTypbl B 06Jly4eHHbiX o6pa34aX n03BOJlHJ10 6bl 3Ha4H
TeilbHO yMeHbWHTb CTeneHb Heonpe,qeneHHOCTH 3TOrO napaMeTpa. 
8 ,qHana3oHe 0, OS < TlT c < 1 so acex cny4aRx cpe,qHee 3Ha4eHHe 
OTKJlOHeHHR H3MepeHHbiX aHa4eHHH OT B~4HcneHH~x no /1 I He npes~
wano 10%. no-BHAHMOMY, /1/ RBJlReTCR YHHBepcaJlbHO~ 3aBHCHMOCTbiO 
.QilR 11 bulk 11 -KepaMHK Ha ocHoBe KaK pe,qK03eMenbHbiX 3JleMeHTOB, TaK 
H Bi 114 • 15 "~ H RBnReTCR cne,qcTeHeM nepKOI1.A4HOHHoro xapaKTepa 
npoTeKaHVI.A TaKa. no,qTeepm,qaeTCR TaKme HaW npe,QbiAYW.HH pesynb
TaT/131, 4TO ,QilR KepaM~K c ( Bi) a > 2 I ,QilR (Y) 6bii10 a <21. np" 
3TOM 0Ka3aJlOCb, 4TO a He saBHCHT HilH 3aSHCHT cna6o OT napaMeT
pa o6Ily4eH~R: AilR 68-1 a(O)= 2,6;a(1,5•10 16 )= 2,5; AilR 68-2 
a (0) = 3,4; a (1,5·10 16 ) = 3,2; a (3,8·10 16 ) = 3,5; Af1R 68-3 
a(O) = 3,6; a(5,6·10 16 )= 3,6 /a CK06Kax YKa3aH <flniOeHC, 
4acTHLJ.•CM-2/. norpewHoCTb npH onpe,qeneHHH a pasHa ±0, 15. 

O,qHa VIS rHnoTes, KacaJO~aRCR MexaHH3Ma ,qerpa,qa4'-'~H Tu a coc,G'-'1-
HeH~Rx (Y) no,q 06IlY4eH~eM 1121 , no-B~,Q~MOMY, np~MeH~Ma ~ K (Bi)
KepaMHKaM. Cne,qyeT TOJlbKO ,qo6aB'-'1Tb, 4TO TeMnepaTypHbiH XOA 
3neKTpoconpoTHBJleHHR onpe,qen.AeTCR npoao,qHMOCTbiO MaTep'-'lana se
peH, B TO BpeM.A KaK cna6ble CBR3'-'I MemAY H'-'IMH y4aCTBYIOT B ¢>opM14-
poaaHHH 6ecKoHe4Horo csepxnposoARW.ero KnacTepa HHme Tcs /BKna
,qa s R( T) Bblwe T 08 He ,qaiOT/ 171 

8 pa6oTe 151 ,qerpa,qa~~R Tc a (Y) -nneHKax CBR3b1Banacb c ,qe
rpa,qau.HeH KPHCTani1H4ecKoH peweTKH. nocne Kam,qoro o6ny4eHHR 
o6pa3~a .QB -1 I eM. Ta 6n./ Mbl ~3MepRn~ peHTreH,q~<IJpaK~~oHHble 
cneKTPbl, KOTOPble He noKaaan'-'1 3aMeTHbiX H3MeHeHH~ B CTpyKType 
o6ny4eHHoro o6paa4a. Ha T e a 3Ha4'-'ITeilbHoH cTeneHH Bn'-'IRIOT ct>aKTo
Pbl, CB.A3aHHble He C 06lJ.l,HM H3MeHeHHeM KPY1CT8Jlil'-'14eCKOr:1 CTPYKTYPbl, 
a CKOpee C CQCTO.RHHeM Mem3epeHHbiX CBR3ei1 nonHKpHCTaJlnH4eCKQrO 
o6paau.a • .QnR peweHHR aonpoca o MHKpocKonH4ecKoH np'-'lpo,qe ,qerpa
.Qal.IMH T s o6ny4eHHbiX BTCn Heo6xo,qHMbl HaMepeH'-'IR ,qosoao~ aaeH-c 
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C~MOCT~ ¢QHOHHOro·cneKTpa H 3neKTpoHHO~ nhOTHOCT~ CQCTORH~H 

B MOHOKp~CTannH4eCK~X o6pa34ax.' 

8 3aKn~4eH~e aBTop~ B~pama~T 6naro.qapHOCTb B.n.AKCeHOBY, 

A.C.AneKCaHAPOBY, IO.K.n~m<neHKO aa nOAAeP)f(KY pa6oTbl, n.H.3ai1-
~eey aa peAaKT~poeaH~e PYKOn~c~; o.r.3aMOI10A~~KOBY, W.K.Kp~
noey, A.H.6opaRKY aa npe.qocTaeneHHe HeKOTop~x o6paa4oe; 

6.A.3en•A~~y, B.W.CM~pHoey, B.M.3a~en~HY, A.~.HoeropoAOBY, 

B.B.CHKoneHKo, P.MHCHaKY, E.B.MHTbKOBCKOMY aa noMo~b npH o6-

ny4eHHH o6pa340B H 8 ~3MepeH~RX ~X xapaKTepHCTHK. 
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