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f 19f pe6H.HHHK B.f. H AP. 
C Cne~O B aHMe CMema HHOr O 

COCTO.Fll lM.fI •.• 
AI 4-88-66? 

B HaCTOR~ eA pa60Te n p eACTa BneH~ pe3ynbTaT~ ~CCneAOBaH~R 

Ha MIOOHHOM ny-nce <!>a30T pOHa Jlafiopa r opaa RAepHblX npofine-t OHJH1 
au co xo'rewnepa typuor-o C Be p X npOBOAH~Ka HoBa 2CU 307.8 MeToAoM 
J.L SR. Ofipa aeu C TeMnepaTypoA nepexona Tc - 93 K, np~roToBneHHblA 

KPl-10X~Ml-14eCKl-1M MeToAoM/ 11 , npeACTaBnRn c060A Al-1CK, COCTaBneH
H~A l-13 Ce Ml-1 Ul-1nl-1HAPOB /Ka~ A~A A~aMeTpOM 14 MM l-1 TOn~l-1HOA 10 MMi 
06pa3eu l-1CCneAOBanCR BO BHeWHeM, nepneHAl-1KynRpHoM no OTHOWeHl-11O 
K Cnl-1HY MIOOHa MarHl-1THOM none nocne ero oxna~AeHl-1R AO onpeAe
neHHoA TeMnepaTypbl B HyneBoM MarHl-1THOM none / < 0,3 3/. MarH~T
Hoe none 6~no HanpaBne HO BAonb nnOCKOCTl-1 Al-1CKa, ny40K MIOOHOB 
l-1MnnaHTl-1pOBanCR nepneHA~KynRpHo nnOCKOCTl-1 Al-1CKa. H3MepeHl-1R 
npOBOAl-1nl-1Cb npl-1 TeMnepaType 10, 20, 30, 40, 52, 60 l-1 70 K ~ 

MarHl-1TH~X nonRX, l-13MeHRBWl-1XCR B Al-1ana30He 0-1200 3. TeMne pa
Ty pa Ha Ml-1WeHl-1 nOAAep~l-1BanaCb C T04HOCTblO He xy~e 0,1 K. 

3KCnepl-1MeHTanbHble JlSR-cneKTpbl	 onacuaartac s Bblpa~eH~eM
 

.(t/tJl )
 
N(t) , NoB . (1 r P( t I) t	 /1/N41 . 

rAe No - C4eT n03l-1TpOHOB pacnana B Ha4anbHbiA MOMeHT apexeaa , 
til - 2,197 MKC - BpeMR ~l-1 3Hl-1 MIOOHa, N41 - nOCTORHHaR, He 3a B ~C R 

~~R OT epCMeHl-1 eenl-14l-1 Ha, pet) - 3 aBl-1CR ~ aR OT opeMeH~ nOnApl-1
3a u ~ A MIOOHoe, cOAep~a~aA l-1H~OpMau~1O 0 p a cnp eAeneH~~ Ma rHl-1THbiX 
noneA B o6pa3ue. 

AHDn~ 3 3KCnep l-1 MeHTDllbHblX ABHHblX nOKa aBll, 4TO n Y4we A annpo 
KC~M BUl-1 cA AnR pet) RonACTCR Dblp B~ e H ~ 

-(l t . (/1 t) 2
 
p ( t) - a.e COS(u(t lot O) d IL 1 - I )o 0 COB£<1 0 (t ·d o ) · /2/
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nRnaCb no BHewHeMy Mar HHTHOMY non~ Ht He w • , H3MepRBweMycR AaT
4HKOM HMP, YCTa H OB neHH~M Ha 06pa34e . no 04eHKaM, AonR M~OHOB, 

OCTaHaBnHBa~~HXCR B CTeHKax KpHOCTaTa, COCTaBnReT -10%. 3Ha
4HTenbHaR 4aCTb M~OHOB , BHOCR~HX BKnaA BO BTopoe cnaraeMoe, 
oC Ta HaBnHBaeTcR, nO-BHAHMOMY, B HopManbH~X 06naCTRX BHYTPH 
06 pa 3~a . KpOMe Toro, HeKOTopaR 4aCTb BToporo cnaraeMoro B /2/ 
Mo~eT 6~Tb CBR3a Ha C aHH30TponHe~ rny6HH~ npOHHKHOBeHHR Mar
HHTHo r o nonR. H3 BeCTHO, 4TO BWCOKOTeMnepaTYPHwe CBepxnpOBOA
HHK H xa pa K Te pH 3Y~TC R CHnbHO~ aHH30TponHe~ MarHHTHWX CBO~CTB. 

B pa60Te / 21 Hccn eA OBaHHfl MO HOKpHCTanna YBs.2CU307_8 noxasana , 
4TO B cnY4ae, KorAa BHe WHe e Ma r HHT Hoe none npHno~eHO napan
nens a o nnOCKOCTRM Cu -0, KpHTH4eC KaR nnOTHOCTb CBepxnpOBOAfl~HX 

TOKOB, a TaK~e BenH4HHa nepBoro KpHTH4eCKoro nonR npeB~wa~T 

60nee 4eM B 10 pa3 COOTBeTCTBY~~He BenH4HH~ AnR cnY4afl, KorAa 
MarHHTHoe none npHno~eHO nepneHAHKynflpHo nnOCKOCTflM Cu-O . 
BHeWHee MarHHTHoe none CHnbHO 3KpaHHPyeTcfl CBepxnpOBOAR~HMH 

TOKa MH, KorAa OHO npHno~eHO nepneHAHKynflpHo nnOCKOCTH Cu-o, 
H n 0 4T H He 3KpaHHpyeTcR, ecnH npHno~eHO BAonb nnOCKOCTH Cu-O, 
4TO n p HBOAHT K 60nbWO~ rny6HHe npOHHKHOBe HHfl B 3TOM HanpaBne
HHH . BcneA CTBHe 3 To r o HeKOTopafl 4aCTb BToporo cnaraeMoro ~op
Mynw / 2/ Mo~e T COOTBeTCTBOBaTb TO~ 4a CTH pa c n p e Ae n e HHR MarHHT
HWX none ~ , KO Topafl OTHOCHTCR K cy~ecTBeH HO 6on bwe~ rny6 HHe 
n pOHHKHOBe HHR BAon b nnOCKOCTH Cu-o. 

n pH 0 6 pa 6 o TKe 3Kc n epHMeHTanbH~X Aa H H ~X no ~opMy n e /2 / nony
4eHO, 4TO K03~H~H e HT a CHMM e TpHH a n pa KTH4 e CKH He 3a BHCHT OT 
Be n H4 HHbi BHeWHe r o Ma r HHTHo r o nonR. H eKOTop~e H3 Me He HHfl Be n H4 H
Hbl a Mory T Bbl3blBa Tb CR Te M, 4TO Hawa napaa e r p a a a u a a C n()M()~b~ 

Bw pa~CHH R / 2/ n on Re TCR yn po~eH H o~ . B Ae ~ c T DHT enbHo c TH ~YHK~HA 

"" nonn pa aa uaa P (t ) - f n( B ) C08( Y/l Bt ) dB, pa CC4 HTllHHil fl no $Y HKllHH 
() 

pac npcn en euaa Ma r HHTHWX non oa n(B) , Mo~ e T H HC 15blTb 3 KCn OtICH
llHa n bHoH . I3 CJ1H 4 Htl<l 170 T aK~ e n04 TH He aa OHCHT OT uaeumero n a nn 
AmI Atl HHOlit r e x n e oa r v ou . n 0 3 TOMY o e nH 4 HHbi n H Uo rtpcnnon a r enacu 
0 AHHa l<OOblMH DO Dc e M AHa na 30HC Hc c n e Ay e Mblx OHCWtlHX Ma r HHTHblX 
none H. 3 H1l4 e HHn a H aO' nonY 4 0 H H~e npH CODMCCT H O~ 

3Kc nepHMCHTllnbHbiX c n CKTpOD, II Ta KlK C o e n H4 HHbl !Lv Anll TYP 
30, 52 H 70 K n p HOCAc tlhl n T1l6n Hl\c . 

Be n H4Hllt .1 17 n OA15HpllnH c b I1HAII1 0HAY KTp 
Ha pHC. 1a H a n pau ene uu 3 H1l 4 CHHH 
3ClBHCHMOCTH OT eucunrer-o MlIrtiH TH 

52, 70 K. An n 
HIl HIl W• < H or - 20 
/0 K, rAe CKO pOCTb ." 
0, 2 MKC -1. flPH II HHK T 

U - 80% 0 6 u OMCl U l~ 

2 

'I'aerraua 

-
T , K a RI- a

0' MKC 
- 1 

30 0,1 36 ± O, OO I 0,1 55 ± 0 ,002 0, 28 ± 0 , 03 

52 * O,126 ± 0 , 00 1 0 , 155 ± 0 ,002 0,25 ± 0 ,01 

52* O,1 43± 0 , 00 2 0 , 165 ± 0 , 00 2 0,23 ± 0,03 

70 0, 126 ±0 , 00 2 0 , 155 ± 0 , 00 2 0,09 ± 0 , 02 

* ABe cepHH n a nau x Ami T 52 K COOTBeT CTBYJOT p a s n H4HoH 
no nH pH3a~HH ny4Ka ~OHOB . 

Myne / 2 / COCTa Bn fle T - 8 0%/ ,H pena KCCl~Hfl B Me CTa X, r Ae Mar HH THoe 
n o n e OTCYTc TBy eT, 06y cn o Bn HBa e Tc R Ae nonfl pH 3a ~H eH c n HHa M~H a 
3a C4e T AHnon b Hblx B 3a HMoAe~cTBH ~ C Ma r HH T H~MH MOMe HTaMH a TOMOB 

Kp Hc Ta n nH 4 e c Ko H p e we TKH . npH Aa n bHe Hwe M yo e nH4eHHH BHeWHe ro 
no n fl CKOPOCTb pena Kc a~HH a B03 paCTaeT , 4TO CBR3 a HO C 06paao 

HH eM peweT KH Ma r HHTH ~X BHx peH B CMewa HHOM COCTOAHHH. B nonRX 
H • > 2 0 0 3 Be n H4 HHa (J npa KTH4 e CKH 11e all BHc HT OT H t HI W••Il HIl W
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CKOPOCTb penaKCau~~ CBR3aHa C A~cnepC~eH pacnpeAeneH~R 

BHyTpeHHHX MarH~TH~X noneH: 
81

a2 ='ly: <~B2 >, 131 "'j 

~6 
B npeAnono~eH~~ nOHAoHoBCKO~ MOAen~ pacnpeAeneH~R MarH~THoro ~ 

non R B B~xpe ~ npaB~nbHOH TpeyronbHoH B~xpeBOH peweTK~ !S ! l!:>4 

< ~ B 2> = O.0037 '¢~ A-4 
141 { 2 

He 3a B ~C~T OT BHeWHero nonR np~ L « A, rAe L - nOCTORHHaR
 
MarH~THoH B~xpeBoH peweTK~, A - rny6~Ha npOH~KHOBeH~R MarH~T


Horo nonR, ¢o- KBaHT MarH~THoro nOTOKa, Hcnonb3YR COOT Howe

H~R 131 ~ 14/, MO~HO B~4~cn~Tb rny6~HY npOH~KHOBeH~R MarH~T


Horo nonR no 3Ha4eH~RM CKopOCTeH penaKcau~~ 0nnSTO , B3RT~M
 

npa H IHIW. > 300 3, TO ec r s npa nonax , rne CKOpOCTb penaxcauaa

° CTaHOB~TCR nocToAHHOH. TeMnepaTYPHaR 3aB~C~MOCTb CKOPOCT~
 

penaKcau~~ 0nnsTo ~ cooTBeTCTBy~~~e 3Ha4eH~A rny6~H~ npoH~K np~
 

t
 
10 K 

••
 
•.. ,. 

20	 40 60 80 
H 6HeUl..3 

PHe. 3. 3aBHCHMOCTb CKOpOCTH pe

JlaKCaUHH a B HoBa2 Cu 3°7.8 OT 
BHeWHero MarHHTHoro nOJlRH sHew• 
npH TeMnepaType 10 K. 

HoBa 2Cu 3°7.8 aTOMbl ronbM~R aHT~

$epPOMarH~THo ynopRA04~BalOTcR 

np~ H~3K~X TeMnepaTypax, np~4eM 

~ccneAoBaH~e AaHHoro 06pa34a B 
HyneBoM BHeWHeM MarH~THOM none !4! 
nOKaaano, 4TO aaMeTHblH POCT CKO
POCT~ penaKcau~~, CBR3aHHblH C 
BoapaCTaH~eM KoppenRu~OHHoro Bpe
MeH~ MarH~TH~x $nYKTya4~H, Ha4~-

HaeT Ha6n~AaTbCR np~ TeMnepaType 
H~~e 20 K. AHanor~4H~H pe3ynbTaT 

~ccneAOBaH~~ BblcoKoTeMnepaTypHoro CBepxnpOBOAH~Ka 

HoBa,Cu S0 7.8 B HyneBoM BHeWHeM MarH~THOM none nony4eH B pa60HOBeH~R MarH~THoro nonR A(T) nOKa3aH~ Ha p~c. 2. rny6~Ha npo
Te !6 , B HaweM cnY4ae pe3Koe BoapaCTaH~e CKOPOCT~ penaKcau~~H~KHOBeH~R MarH~THoro nonR np~ 30 K COCTaBnReT 1300 ~. ° np~ TeMnepaType 10 K, nO-B~A~MOMY, CBR3aHO C YCHneH~eM aHT~np~ TeMnepaType 10 K Ha KP~BOH 3aB~C~MOCT~ CKOPOCT~ penaK
$eppoMarH~TH~x ' $nYKTya4~H B 06nacT~ MarH~THoH B~xpeBoH peweTK~. 

cau~~ a OT s aeurue r -o MarH~THoro nona /p~c, 3/ MO~HO BblAen~Tb 

Ha4anbHblH Y4aCTOK nonea t1 I H1W• <30 3, rAe a npaKT~4eCK~ no Ha p~c , 4 a, 6, B ~306pa*eH~ 3aB~C~MOCT~ cpeAHero BHyTpeH
CTOAHHa ~ paBHa 0,2 -0, 3 MKC-1 , KaK ~ B cny4ae 60nee B~COK~X Hcro MarH~THoro nonR Ha MIOOHe OT BHeWHelO MarH~THoro nOnR. 
TeMnepaTyp, Ho np~ AanbHeHwcM YBen~4eH~~ BHeWHero nOnR a pe a  np~ TeMnepaTypax 52 H 30 K MO~HO B~Aen~Tb Y4aCTOK noneH, MeHb1
KO B03paCTaeT ~ np~ II IHew. ~ 100 3 CTaHOB~TCR 60nbwe 10 MKC - w~x. 4eM Her /paBHoro 15 H 20 3 COOTBCTCTDC HHo I , np~ KOTOPblX 
K03¢l¢l~4~eHT aC~MMeTp~~ a OCT<leTCR npaKT~4eCK~ nOCTORHHblM np~ BHeWHee MarH~THoe none He npOH~K a CT B C DepxnpOBOAR~YIO 06naCTb, 
YB en~ 4e H ~ ~ MarH~THoro nons I a - 0,126 1: 0, 003 np~ a I. ... 0,15 51, np~ 70 K Her <5 3. H e 06xoA~MO oTMeT~Tb. 4TO Kp~BaR B/L(HIHew) 

np~ nonRX B~w e - 100 3 Bc nCACT I1P~ r exnepe r ypax 30 ~ 52 K BO s eCM A~iln <J 3mI C BHeWH~X MarH~T
B~e HeHa6n~Aa eMO 60nbWOH CKOPO tlblX nonea ~AeT npaKT~ 4 e C K~ na pcnn ene ao npJlMOH BIL • ".H •• co 
CT~ penaxcauaa v I P(t) OCT<l CT-

ew
CAB~ r OM Hil " Her. np~ TCMne pliTy pe 70 K I'J HlI l10 r ~ 4H oe noueaeaae 

CR -1 5% npe4eC C~O HH oro c~ r Han 

I+
 

Bit (II.Hew.) Ha6nlOAa e Tc A 0 nonn x II.Hew• < 200 3 , C AB ~r OTHODIL6 )"A	 l OT nonHOH <lC ~MMCT pH~ 1 C 40 CTO HTc n bHO H IHew. COCTa omlCT - 7 3 , 
TOH, COOT B e T cTo y~~eH BHCWHCMy 

- I5 1000 nono , ~ C aa TYXcHl~ CM - 0, 5 MKC . 
H
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HET nH flP06EJIOB B BAlDER 6HBJIHOTEKE? 

Bioi MO)l(l!Te no nY'lHTb no noure nepesacneaxure HIDke KHHrH. ecn a 
K33llHbl paaee. 

.[ll3·84-63	 Tpynsr XI MellQYH8pollHoro cHMn03HYM8 no fIllepHoii 
3J1eKTpOHHKe. 6p8YHCJI8B8. 4exOCllOB8KHR. 1983. 

L\2·84·3 66	 TpYl1hl 7 MelI(.llYH8po JIHOr O COBel/.l8HHJl no npo6neMaM 
KBaHTOBOii reopa a nOM . Anyurra, 1984. 

n1,2 -84·599	 TpYl1b1 vn MellQyHapollHoro ceMHH8pa no npo6n eMliM 
4>H3HKH BblCOKHX 3Hepr Hii . n y6Ha. 1984• 

n 17·84-850	 Tp ynsr III MellQYH8po llHoro CHMn03HYMa no H36paHHhiM 
np06neM8M CTamCTlNec Koii MeXllHHKH. ny6H.a . 1984. 
( 2 TOMa) 

nll ·8 5-791	 Tpyl1hI M e>Kl\YH8pollH or o COBelllllHHll no IlHllJlHTlfqec!<HM
 

Bblll HCJleHIUIM H8 3 8 M H HI. npHMeHeHHIO B reoperasecx oa
 
4>H3HKe. lly 6H8, 1985.
 

nI3-85·793	 T pYl1bl XII M eJlCAYH8pollH or o CHMn03HYM8no Rl1epHOil 
3J1eKTpoHHKe. ,Uy6H8, 1985. 

l I4 ·8 5-851	 T pYl1bl M t.')I(JJ.YH8POllH OA WKOJlb' no cTPYKT)'pe fIllpa. 
An y UITa, 1986. 

113.4. 17-86 -74 7	 T pYl1hl V M~poJ1HoA WKOJlLl no HeArpolUlOA 4>H3HKe
 
An y WTa, 1986 .
 

Tpyns: IX Bceco joanoro l 'OlJeWAHHR no YCKopHTeJlRM 
38pR)I(eHHblX lIaCTHu . llyfiHa. 1984. (2 TOMa) 

111.2·116·668	 Tp yns: vnl MeJICJlYll apo lUloro ct'MHHapa no npo6neMaM 
4>H3HKH BbICOKHJ::mepr Hll. JlY6H8. 1\188. (2 TOM8) 

J\U-ll7 -10	 T pynbl X BcecolOJIIOr O COlJeUlllIIHII 110 yCKopHTWZIIM
 
3apRlKeHHlol.'l lIliCTHU. lly6111. 1986 . (2 TOM. I
 

m ·1I7·1I11	 'I'pyn bl M '!lKnYIl I POlUIOll III KOJlloIoCIlMIl Il I P8 no '1111 '1111'" 
TIIlKl'JIloIX HOllon . Ilytllla . IIJIIO. 

)12·11 7· 12:1	 'I'PYlllol COlIllllllllIHII ". 'n lllpMI'I'yllll ll • IU' ''. )lytl ll ll . IlI lIt1. 

)1,1·11 7·/111'	 Tpy 1110' Me*/lYlI lI' lOll llllro r Oll eUllUlII 1I III) r eopnu
 
MIlII "" . C'ru~ III~ X II KlIlI pK 'anp<>llII loIx CIICTUM, lly 61111 , 111117 .
 

JI 2-ll7·7UH	 'I' PY/II .I VIII Mll1IUlYlIll ,lOl1Ilor o IlOU. UllIJIMII nil npo 6nllMilM 
Kll lIlI llllIOIl ' I'()pllll 1I01ln. NIYIIITI . lU1l7. 

MIlM 
1IIl MIIJ.\IlIl':YnllIl MMIIlIIIIII H n uouo 

IlY6111, 11l1l7 

)11 ""17·71l	 'I' IIY11101 II M" lKnYIIIlI IO/UIOI II ' '1ll.tlllI 

J1I7·IIH.\11I	 'I)'Y/l 1oi IV Mll1IUIYlI ll, lOlUIOI'o /' IIMIIII ' IIYMIl III ) II"l fl I'IUIIII .IM 
1I1'01i/1" MI M " TllI\(:T II~ ": K O 

OHH He 6blJ1H 33· 

4 p. 50 K . 

4 p. 30 K . 

5 p. 50 K , 

7 p. 75 K. 

4 p . 00 K . 

4 p. 80 K . 

3 p. 76 K , 

4 p. 50 K . 

13 p. 60 K. 

7 p. 36 K . 

13p. 45K, 

7 p , I II K ,
 

'1 " . ·l~ K , 

,I p . :lll K . 

;l Jl. M K. 

,1 11. :£0 K . 

Ii I" :.w K , 
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