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Orxpsrraa HeAaBHO/1 / caepxrrpoaonasrocrs B MeTaJIJlO-oKCHAHOH xe
pasraxe (MOK) 06HapY:>KHBaeT YHHKaJIhHbIe CBOHCTOa: KpHTHqeCKaH TeM
neparypa o 3THX MaTepHaJIax rrpeasnnaer TeMnepaTYPY KHIIeHWI >KHAKOro 
a30Ta, a KPHTHqecKoe none no oueaxara cocraanaer 80-100T npa OTHoeH
TeJlhHO ManOM 3HaqeHHH KpHTHlIeCKoro TOKa I OT 1 AO 103 A/CM2 • Taxoec 
HeCOOTOeTCTBHe peKOpAHO ObICOKHX T c H H ' C OAHOÜ CTOpoHbI, H Manoroc 
I ' c npyroã, 3aCT8BnlleT AYMaTh O pa3nHtIHH MeXaHH3MOJB, HX 06YCJIoonHc 
OaIOI.I..UIX. MbI npOOeJIH aecxonsxo 3KcnepHMeHToB Mil ObmCHeHHII npapo
AbI sroro <peHOMeHa o cepaa 06pa3UOO H3 HTIpHeOOH KepaMHKH. Ilans 
aacroameã paõorsr - onacars nepnsre peaynsrarsr ObIDonHeHHhIX 3KC
nepasrearoa. 

06Pa3Uhl, aa KOTOphlX npoaonanacs HcCneAOBaHHII, HMenH XHMHlIe
CKHH COCTaB, 6nH3KHH K Y1 2BaO 8 Cu0 4..HnH Y 1Ba 2Cu307 , H npHI'OTOOnll
nacs no MeTo,o;HKe, OIIHC8HHOH o pa60Te/ 2 / • Tesmeparypa nepexona o caepx- . 
npoaonantee COCTOJUlHe Mil HaWHX 06pa3UOO nezcana HeCKonhKO asnue 
TOllKH KHneHHII )ICH,o;KO~O a30Ta. Bce 06Pa3UbI npoaanana xopouio obIpIDKeH
Hhm MeAcHepoOCKHA AHaMarHeTH3M npa asornoã resmeparype H aecxons
KO asnne, OIUlOTh ,0;0 nepexona o aopstansaoe COCTOIlH.He. 

:3neKTpHlleCKHe CBOHCToa 06pa3uOB 3aBHCenH OT resaonoraa nparo
TooneHHII H COCTaBa. Ilpa 3TOM ace 06pa3UbI MO)f(HO õonee HnH Me1fee onpe
,neJIeHHO Pa3,neJIHTb aa TpH rpYIIIIbI. K nepaoã rpynne OTHOCIITCII o OCHOO
HOM 06pa3ULI COCTaBa Y1 Ba2 Cu3° 7 , oõnanaaurae aaaõonee cansao astpa
)KeHHhlM 3<P<peKTOM MeHCHepa H aaaõonee Y3KOH lllHpHHOH nepexona, 

Ilpasrsre H3MepeHHR conporaaneaaa 06Pa3UOB, npoaeneaasre no CTaH
,napTHOÜ lIeThlpeXTOllellHOÜ cxesre sepea HH,nHeBbIe KOHT8KTbl, noxasana, 
lITO HX KpHTHlIecKaH TeMnepaTYpa casraa BbICOKaH - OK01l0 95K (pHC. 1) . 
BonhT~MnepHbIe xapaKTepHCTHlG1 (BAX) 3THX oõpasnoa YA~OCh aaõrno
,naTh ronsxo aenocpeztcraeaao n6nH3H T , HH)I(e 3TOH TeMnepaTypbI KPHTH

.. 6 c 6 ulIecKHH TOK hm cnHWKOM aemnc H ae Mor bITh H3MepeH aamea MeTO,lJ,H
KOH (õonee 10 A/CM2). Ilpa 3TOM aaxaxoro sawreraoro onHHHHH aa BAX 
OHeWHHe MarHHTHhIe nona nopamea 100:3 ae OKa3bIBanH. 

Ko OTOpOH rpynne OTHOCIITCII B OCHOBHOM 06pa3UhI COCTaBa 
Y1 2BaO 8 Cu0 4 c xopowo oblpIDKeHHbIM 3Q>Q>eKToM Meãcaepa. ,llnH HHX 
Hmke TeMnepaTYPhl nepexona (Tc = 80K) aafímonarracs BAX (ólIeHh no
xo)i(He Ha BAX cna6bIX caepxnpoeonaurax KOHTaKToo) c pe3KHM H3nOMOM 
npa nOBhIweHHH KpHTHlIeCKOro TOKa, cocraanasuiero npa HH3KHX resme
parypax rrpasrepao 1 A/CM2• ,llnll 3THX 06Pa3UOB õsma H3MepeHa 3aBHCH
MOCTh xparaxecxoro TOKa OT TeMnepaTypbI (pHC. 2). :3Ta 38BHCHMOCTh 
HMena THnHlIHbm Mil caepxnpoaonaaxoa BH~ c paDHOH ayrno npoasaon
HOH dIc/dT npa HH3KHX TeMnepaTypax H c OTpH~TeJlhHOH npoH300AHOH 
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-T I I I B6J1H3H r; IlpH HCCJle,n;OR Ty,n;a KOJle6aHHH aa KOHType onpe
BaHHH BAX TaKHX 06pa3 nenanacs TOKOM aaxasxa H· ,n;HCCH- U 
UOB 6hIJIO aaxreseao ae

.............-1
 

nauaeâ 3HeprHH B oõpasne. BhIJIO:,....100 - 06hIllHOe RBJleHHe: npano 06HapY>KeHO, lITO 06Pa3UhI nepaoá
• >KeHHe ,n;a>Ke CpaBHHTeJlb rpyrmsr HH>Ke T HMelOT nornome

1 
c•80 HO He60JlblIlOrO MarHHT HHe MeHbllIee, lIeM B HOpMaJIbHOM 20• 

HOrO nOJlR BeJIH'lHHOH B• COCTORHHH (KpHBaR la na pHC. 4).
• HecKOJlbKO ,n;eCRTKOB spc Ilpa 3TOM HaJIO>KeHHe He60JlblIlOrO60 • Te,n; 3aMeTHO CHH>KaJIO aaeuraero MarHHTHOrO nOJlR BeJIH'IH•

KpHTHqeCKHH TOK 06pa3• HOH nopanxa ,n;eCRTKa spcren npaao
na (pHC. 3) . ,lJ;HT K YBeJIHlIeHHIO nOrJlOmeHHR npa40 • - 10,I{n:R npHrOTOBJleHHR MepHo no ypOBHR, cymeCTBOBaBlIIe
o 6pa3UOB rperseâ rpyrmsr ro B HOpMaJIbHOM COCTORHHH (KpH
caasana cHHTe3HpOBaJICR20 BaR 16 aa pHC. 4).•• COCTaB y 1 Ba2 CU3 07 B BTOpaR rpynna o 6Pa3UOB IIpO• 

~ . aane noponnca, KOTOphIH RBHJla npa nepexone B caepxnpo
1. .... -....••I 

• 
npORBJlRJI XOpOlIlO 3aMeT0--- ~ aonmuee COCTORHHe HeO>KH,lJ;aHHO

88 90 92 94 96 98 HhIH ,n;HaMarHeTH3M. .n;a
o 

T CHJlbHOe nornomeaae 3J1eKTpOMarHHT
Puc.L, nee H3 aroro nopounca HhIX KOJle6aHHH (KpHBaR 2a aa 

IIpeCCOBaJIHCb O 6pa3UbI pHC. 4). llpHlIeM HaJIO>KeHHe aaem

,n;JlR HCCJle,n;OBaHHH, KOTOpbIe ,n;anbHeHlIIeMY OT>KHry Y>Ke ae nonaepranacs.
 

H =303 •• . 
! 

H =~203/" 
: I 

H =103 l /
.' '/ /

··~I' , 

,,"
" 

,1/'/·..~ 

2 3 4 5 6 

Puc.3. 

aero MarHHTHOrO nOJlR BeJIH'lHHOH B HeCKOJ1LKO .n;eCRTKOB spcren B OTJlH
HeCMOTpR aa TO, qTO 3TH 06Pa3~hI, eCTeCTBeHHO (KaK H nopomox}, 06J1a lIHe OT npensmynrero cnyxaa, Ha060poT, YMeHLllIaJIO IIOrJIOI..QeHHe (KpH
narra ,n;HaMarHeTH3MOM HH)lCe T c' H~I<;aKOrO naneaaa conpOTHBJleHHR 06 BaR 26 na pHC. 4). Ilpa 3TOM ,n;HCCHlIaUHR npaxranecxa ae 3aBHCeJla OT 
Pa3UhI ae nOKa3hIBaJIH, a Ha060poT, aaõmonancn npasrepao ,n;BYKpaTHhIH tIaCTOThI B naanasoae OT HeCKOJlbKHX Mf'n no .n;ecRTKOB Mf'u, npa aMnJIH

pOCT conpOTHBJleHHR, aa Ty,n;e nOJlR nopanxa co-

T I I I I
 lIHHaBllIHHCR HH>Ke T ' c TbIX norreá spcrena. noj CooTBeTcTBeHHo H3J10Ma naaneaae ,n;HCCHnauHH no A 

aa BAX npa 3TOM TaK>Ke CTORHHhIM BHelIlHHM Mar 20-25 t--- •• ;.••••• ae aaõmonanocs. .....HHTHhIM noness HeCKOJlb 10 
B npyroã cepHH 3KC KO 3aBHCeJlO OT ero iopa • 

nepasrearoa HCCJle)J.OBa eHT8.UHH OTHOCHTeJIbHO pa20 I- - JlOCb nornonteaae saep••
•.. ,n;HOllaCTOTHoro • 5 

rHH 3J1eKTpOMarHHTHhIX 
ArrR TpeTbeH rpyrr• KOJle6auHH 06Pa3uaMH B nsr 06P83UOB HH nonon15 I- ••••, 3aBHCHMOCrn OT TeMnepa HHTeJIbHOH naccanauaa, o

2f> 

I ~.. •I I 11' .......1 
TyphI H aaeuiaero Mar

\• 
HH BJlHRHHR aaeunrero no

HHTHoro nOJlR. B 3THX ••
10 t- - JlR sasreseao ae 6hIJIO. 

onsrrax 06Pa3UhI nosre -5 • 
TaKHe 3<p<peKThI ae 

utanacs BHYTPb KaTYlIIKH • 
HMelOT MeCTa B "OPhIq-

HH,n;YKTHBHOCTH KOJle6a51- •• - HhIX'; cBepxnpoBo,n;HHKax• 
• 

TeJlbHOrO KOHTypa, aaxas -10 
Qt I1x B03HHKHOBeHHe MO>K 10 • • xa xoroporo ocymecra• HO 06'bRCHHTb TeM, qTO ....................
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I nanacs na pe30HaHCHOH. .I ,-- I ~: 
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B oõpasuax cymecTBYIOTo 20 40 60 90 100 T lIaCTOTe OT aaemaero re rpaayrrsr caepxnpoaons
aeparopa, pa60TaBlIIerO B 80 90. 100 110 T mero MarepHaJIa c BhICO


Puc.2. TOKOBOM pe>KHMe.AMIIJIH
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pasrerpasra, O,llHaKO KOHTaKThI Me~y rpaaynasra MOrYT HMeTb pa3J1HlIHbIe 
CBOHCTBa, KOTOpbIe Onpe,IXeJlHIOT nOSe,IXeHHe 06Pa3UOB B CJla6bIX nOJlHX. 
)];nH 06Pa3UOB TpeTbeH rpynrrsr, CnpeCCOBaHHhIX H3 nOpOWKa, KOHTaKThI 
Me>K.nY rpaaYJlaMH ae oõnanaror caepxnpoaonmnasra CBOHCTBaMH, H 3TO 
npHBO,lUIT K OTCYTCTBHIO nOrJIOmeHWI H H3J10Ma aa BAX H 3aBHCHMOCTH 
R(T). B nepaoã rpynne rpSHHI.U>I sepea 06J1aAaJOT CHJIbHbIMH caepxnpoao
AHIllHMH cBoACTBaMH, a BO BTOpoA rpynne - õonee cna6bIMH. Ka)KeTCH, 
3Ta MOAMb n03BOJlHeT 06'bHCHHTb KalfeCTBeHHO OnHCaHHbIe asnne HBJleHHH, 
O,llHaKO OCTaIOTCR HenOHHTHhIMH aexoropsre aonpocsr: aanpaseep, nOlfeMy' 
B nepaoã rpynne oõpaauoa BHeWHee MarHHTHOe none nOpRAKa ~eCHTH 

3pCTeA npaxraxecxa ae B03,IXeHCTByeT na BAX, HO CHJIbHO YBeJIHlfHBaeT 
nornouteaae :meKTpOMarHHTHhIX KOJle6aHHH? Oseaanao, npeAJ1<»KeHHYIO, 
TpaKToBKY Ha6J1IOAeHHhIx 3<p<peKToB HeJIb3R ClfHTaTh OKOHlfaTeJIbHOH, H B 
3TOM aanpaaneaaa, 6e3YCJIOBHO, nOTpe6YlOTCR AaJIbHeHWHe HCCJleAOBaHHR.. 

AsTOpbI HCKpeHHe 6JIarOAapHbI xonnerasr A.B.AHKYAHHOBY H 3.B .KHp
naxoay sa HX YlfaCTHe B paõore H nOMOJ.llb B npHrOTOBJleHHH 06Pa3UOB AJlH 
HCCJleAOBaHHií. 
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BaCHJIbeB B.B., JIY~KOB B.l1. P14-87-463 
BJlHHHHe cnaõoro MarHHTHOrO nOJlH 
aa CBOHCTBa asrcoxoresmeparypaoro 
CBepXnpOBOAHHKa rana Y -Ba-Cu-O' 

OnHCaHbI zma 3<p<peKTa, 06HapY:>KeHHbIe B oõpaauax H3 xepa
MHKH Y-Ba-Cu-O, npoaanmomaeca BO BJlHHHHH cnaõoro MarHHTHOrO 
nOJlR na aonsr-asrrrepasre xapaKTepHCTHKH B caepxnpoaonamesr 
COCTOHHHH H aa nornonieaae 3J1eKTpOMarHHTHbIX KOJle6aHHH,. 
BbICKa3bIBaeTCH npennonozceaae o B03MO:>KHOM ~eXaHH3Me 3TH:J 
HBJleHJ{H. 

.Pa60Ta BbInOJlHeHa B JIa60paTopHH HeHTpOHHOH <pH3HKH 
OI1RI1. 

Ilpenpaar 06'he,n;HHeHHOrO HHCTHTyra anepasrx accnenoaaaaã, ,ny6H8 1987 

Ilepeson O.C.BHHorpMoBoH 

Vasiliev B.V., Luschikov V.I. P14-87-463 
The Influence of a Weak Magnetic Field 
on Hígh Temperature Superconductivity 
in Y -Ba-Cu-O Ceramics ' 

Two effects are described which are observed in Y -Ba-Cu-O 
ceramic samples: a weakmagnetic field affects the Volt-Amper 
characteristic of the superconducting state; strong absorption of elect
romagnetíc waves takes place influenced by weak magnetíc fueld, 
The possible explanation of these effects is discussed. 

The ínvestígatíon has been perfonned at the Laboratory of 
Neutron Physics, JINR. 
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