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B n:xo3edcoHOBCKOIT cpeie — BHICOKOTEMIIEpPATYPHOM I'paHYIAPHOM CBEPXIPOBOJHWKE — 3KCIIEPUMEHTANE-
HO o6Hapy:;ieHa IaBUHOOGpa3Had AMHaAMMKa MarHWTHOI'O IOTOKAa, MPOHMKAIOmeEro B o6pasel IPU MeIICHHOM
IVHeWHOM HapacTaHWM BHEIIHEro MarHuTHoro mond. HaGmiomaiomuecsa nmpu 3ToM Bemiaecku DJIC MHAyKRIuUM
CBAA3aHBI CO CKAYK00Opa3HbIM IPOHMKHOBEHWEM MarHWTHOTO IOJNA B CBEPXIPOBOJHUK ¥ UMEIOT CTEIIEHHOE pac-
npegeneHue. IlorydeHHble pe3ynbTaThl ABIAIOTCA IPAMBIM MOATBEP:;KAEHHEM T'UIOTE3BI 0 CAMOOPraHU3anuu

KPUTHUYECKOT'O COCTOAHHUA B TaKoil cucteme.
PACS: 74.25.Ha, 74.25.Qt, 74.40.+k, 74.81.Bd

1. U3BecTHO, 4TO rpaHy’iApHbIE BHICOKOTEMIEPATYP-
HbIe CBEPXNPOBOIHUKYU ABIHAIOTCA MHOTOCBA3HOMN KO-
3e()COHOBCKOM CPeIoii ¢ CUIbHBIM MUHHUHTOM, K KOTO-
poii MpUMeHMMa KOHIEeNNUA KPUTHUYECKOT0 COCTOAHUA
(cm., manpumep, [1, 2]). CormacHo 3TON KOHLENIUH,
npeanoxenHoi Bunom [3], npOHMKHOBEHNE MarHNTHO-
ro MOTOKA B KECTKUI CBEPXMPOBOJHUK MPOUCXOJUT B
BUJe aGPUKOCOBCKMX BHMXpeil, KOTOpble MUHHUHTYIOTCA
Ha fedeKTax pasiauuHoi npupoasl. Ilpu sToM cuna mar-
HUTHOTO IaBlIeHUA YPaBHOBENIMBAETCA CUION MMHHUHTA,
aHaNOTMYHOM CUJIe CYXOro TpPeHHs, a MIOTHOCTb CBepX-
IPOBOJALIEr0 TOKA BCerja paBHA KPUTUYECKOIA.

B aToii Teopum mnpemnonaraetca, 4TO 3PPEKTUB-
HafA [JKo3edCOHOBCKaA riIyOuHa NMPOHMKHOBEHUA B Cpe-
Iy MHOro GoJbllle XapaKkTepHOTro pa3Mepa CBepXMpOBO-
IALKMX TPaHyl, Aeg > a. B arom ciyuae cucrema fB-
JAETCA OOBIYHBIM ECTKUM CBEPXTPOBOIHUKOM BTOPOTO
ponac Hyy ~ <I>0/)\§H, rae &, — kBaHT nmoToka, B o6nac-
T aHOMaJlbHO HU3KMX ToNel, Tak Kak H.; MomeT GbIThb
nopagka 1073 — 10713,

Kar Gbu10o morasano B paGore [4], ocHOBHBIM mapa-
METPOM M:#03e()COHOBCKOM Cpefibl ABNAETCA OTHOLICHHUE
XapaKkTepHO! MJIoNMaau rpaHyibl K IUIOMAanu aosedco-
HOBCKOI'O BHXPS:

2
;T <1, Ng=o——20 1)
off 2o phefr @,
Tie et — PPPeKTHBHAA MarHMTHasA NPOHULAEMOCThb
I3403e()COHOBCKOI CpeJibl, j. — INIOTHOCTh KPUTUIECKOTO
toka. Ecnu nonomuts, uto j. = 10% A /M2, peg = 0.5, a
a = 10 MEM, To monyuum V = 2. Takum o6pa3om, Kpu-
Tepuii (1) He BhinonHsAercA. DuU3MUecKH HTO O3HAYAET,
YTO KamIbli 3leMeHTapHbli KOHTYp, 06pa3oBaHHbIH CO-

CeIHUMH rpaHyllaMH, ABIAETCA NJUCKPETHBIM LEHTPOM

1 e-mail: gerashch@pnpi.spb.ru
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NVHHMHra KBaHTOB NOTOKa. T0 ecTh CUIbHBIA NUHHUHT
AIBNfIeTCA BHYTPEHHUM CBOWCTBOM Takoil cucteMbl. B
3TOM cly4yae [epexofuTb K KOHTHHYalbHbIM ypaBHe-
HUAM Helb3fl, a IK03e()COHOBCKAasA Cpefia OMUCHIBAET-
cAl ypaBHEHHAIMH, B KOTOPbIX OYEHb BajtHa AUCKPET-
HOCTb, & CAMU 3TU YPaBHEHUf SKBUBAIEHTHbI ypaBHe-
HUAM, ONUCHIBAIOLIMM CHCTEMBI C CAMOOPraHU30BaHHOM
kputnunocThio (COR) [5].

Cornacuo konunennuu COR, ruranTcrue guHamudec-
KHe CUCTEMbI NOJ JefcTBUEM MaibIX BO3MYLIEHUN 3BO-
JTIONMOHUPYIOT K KPUTHYECKOMY COCTOSHHIO, KOTOpOE
AIBIAIETCA CAMOMNOJIEPHUBAIOIIUMCH, TO €CTh He Tpe-
GyeT NiA CBOEro CyleCTBOBaHMA TOYHON MOJACTPONKH
BHelnmHUX mapameTpoB. Ilo cBoeil CTPYKType 3TO Kpu-
THUYECKOe COCTOfIHNE ABIAETCA HAabopOM GONBINOro YKc-
na MeTacTabuibHBIX KPUTUYECKUX COCTOAHMUIA, 10 KOTO-
peIM Guny:zgaeT cucremMa. BHellHee BO3ZeliCTBHE BBIBO-
IUT CUCTEMY M3 OJHOrO TAKOr0 MeTacTabulLHOr0 Kpu-
THUYECKOr0 COCTOAHNA, NOPOMAan B Hell JuHAMUUYECKUit
nponecc (“maBuHy”), TmOCIE 4ero cucTeMa OKa3bIBAET-
CA B JIPYyroM MeTacTabMIbHOM KPUTHMYECKOM COCTOf-
Huu. JlaBuHbl MOryT OBITh KAk MalbIMH, TaKk U TU-
raHTCKMMM, OXBaThIBAIOIIMMH BCIO CUCTEMY, HO U Te
U Jpyrue NOpOKJAlOTCA OJMHAKOBO MallbIMU BO3MYIIe-
HuAMU. VMeHHO Takoil TUN noBeleHUA U GbLT Ha3BaH
CaMOOpraHM30BaHHOM KPUTHUYHOCThIO, KOTOpafd MPOfB-
AfieTCcA KaK CTeNeHHOe pachpefielieHie NaBUH MO pa3Me-
pam.

B paGote I'uusGypra [4] Gbino nokasaHo, 4TO B HU3-
KOIONIEBOU 3IEeKTPOJUHAMUKE N#03e()COHOBCKOMN CpeJbl
CaMOoOpraHM30BaHHOE KPUTUYECKOE COCTOfIHUE BO3HUKA-
€T U3 NepBbIX NPUHINNOB — ypaBHeHuil MakcBenna u
Io3edcona — u, ciefoBaTenbHO, TaBUHOOOpa3HafA AU-
HaMUKa AIBIAETCA BHYTPEHHUM CBOMCTBOM TaKoil cuc-
TEeMBI.
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YucnenHoe u3ydyeHne CaMOOPraHU30BAHHOTO KPUTH-
YECKOro COCTOAHMA B PA3NUYHbIX MOMAENAX AUCKPETHBIX
CBEpPXIPOBOAHUKOB GbLIO MPOBENEHO B pAjge paGot (cM.,
Hanpumep, [6—9]), rae 6b110 NOKA3aHO, YTO BEPOATHOCT-
HOe pacnpejieieHue TaBUH MarHu THOTO NOTOKA 110 pa3Me-
paM MMeeT CKeUNMHToBbIM BuA, xapakTepubIit xna COR.
3xech HEOGXOAMMO OTMETHUTD CIEYIOMUM BaMHbIA MO-
MeHT: Kputepuii V > 1 ABnfAeTcA 04eHb CHIbHBIM, IO-
CKONIbKY, Kak GbLIO MOKA3aHO YKMCIEHHBIM MOJENUPOBa-
HueM B pabote [9], partuyeckn COK BosHMKaeT yie npu
V ~ 1 (B paGore ucnonbzoBanuck 3uauenusa V = 0.6 u
V =1.2), 1o ecTh Korja Ha OJHY IEMEHTAPHYIO AYEHRY
OPUXOAUTCA OJUH KBAHT MOTOKA.

Tarum 06pa3oM, BO3ZHUKHOBEHHE CAaMOMOJAEPHUBa-
IOIEeroc KPUTUYECKOro COCTOAHUA (COrIacHO MoJenu
Buna [3]) u xapakTepHasa CKeilnuHroBasA laBUHOOGpas-
Haf IVHaMuKa (COriacHO MoOJeny necouHoil Kyuu Bawa
[5]) ABNAIOTCA OCHOBHBIMM NPM3HAKAMHU CAMOOPraHU30-
BaHHOT'0 KPUTHYECKOTO COCTOAHUA B }KECTKUX CBEPXIIPO-
BOJHUKAaX.

2. B nocnepnee Bpemsa noABuicA pAx pa6oT, B Ko-
TOpbIX Habmofanach JlaBUHOOOpa3HaA JUHAMUKA Mar-
HUTHOTO MOTOKAa B HEKOTOPHIX CBEPXIPOBOAHUKAX, DKC-
NepuMeHTalbHO MOJATBEPHAAoNlaad BO3MOMHOCTb pea-
nuszauun COK: B paGore [10] B cninase NbTi mumys-
IIMOHHBEIM METOJOM Oblia oOHapy:#eHa CTeNeHHasA 3aBU-
CUMOCTh (YHKUMM pacrnpeleleHus pa3MepoB laBUH, B
nreHkax Nb MarHWTo-onTHYECKMM MeTOJOM B paboTe
[11], MArHUTO-ONTUYECKUM ¥ MHKEPO-XOIIOBCKAM METO-
mamu B Nb [12], a Takme B ToHkomireHouHbix BTCII
YBaCuO [13]. HcnonbayeMsle MeTOIbI U U3y UYeHHBIE 06-
pasibl paccMOTpeHbI B 0630pe [14].

IlpeacraBaser MHTepec MpoaHANU3UPOBATh HCIONb-
3yeMble MaTepualbl ¢ TOYKHM 3PEHUA BeNUUYUHBI Mapa-
Merpa V (1). Tar B paGore [15] m3yuyanoch MarHuTo-
ONTMYECKUM METOJOM BBICOKOIO Pa3pelieHus CKeUInH-
roBoe NpoHuKHOBeHUe noToka B YBay;CuzOr_, nuenky
¢ pa3aMepoMm feperToB 200HM M KPUTHUYECKUM TOKOM
je = 10 A/m? B none no 17mTa. Bennuuna napametpa
V = 2, uto o3HauyaeTr, 4TO B Takoii cucTeMe BO3MOM#HA
peanuzanua COR.

B pa6ore [13] na6moganack COK B cocroanuu Buna
B YBasCu3O7_, ToHKO#1 maenxe TommuuHoit d = 80 HM.
K comanenuio, B paGoTe He PUBOAATCA BeIUYUHA Tpa-
HYJNAPHOCTH U MIOTHOCTb KPUTHUYECKOT0 TOKA, OJHAKO
ecnd NPUHATh @ = d, a A KayeCTBEHHBIX MJIEHOK
je = 10 A/m2, To monyuum V = 0.2. OcHoBrIBasACh
Ha YMCIEHHBIX pe3ylbTaTax paboTs! [9], MOMHO mpeAmo-
JOMUTH NPMMEHUMOCTh BBIBOAOB paGoTsl [4].

B paGore [16] COR HaGmionanack B JaBMHax MOTO-
Ka B miuenkax NbH,. Pasmep HeomHoponHocTeit — Kinac-
TepoB oGoraiieHHoil BogopoaoM ¢asnl, NeiicTBOBABIIUX

Kak 30 (QerTUBHbIE IIEHTPHl MUHHUHTA BUXpeil, GbLT MO-
pagka 0.1-1 MKM. ABTOpBI He NPUBOAAT BEIUYHUHY j.,
OJTHAKO €CNM MPeANONOMUTh XapaKTepPHYIO MIOTHOCTH
KPUTHUYECKOTr0 TOKa JJA Takoro MaTepuana j. ~ 108 —
10° A/m?, To A GONBIKMX KIACTEPOB MOLyYUM BeluyU-
Hy V.~ 1.

Takum o6pasom, B paAge pa6oT MOMHO, IO-
BUAMMOMY, WCNONb30BaTh KOHIENUWIO [A#o3edco-
HOBCKOI cpefbl ¢ BHYTPEHHMM NUHHUHIOM KaK Teo-
peTUYecKyio Mojenb, obbAcHAOMYyo moaBneHue COR.
IIpu sTOoM aMHaMKMKa NOTOKAa B TaKOM E€CTECTBEHHOM
npuMepe A#03e(COHOBCKOI cpeAbl € TOYKH 3PeHUA
peanuzanuu COR, wak rpanynfapHbie CBepXNPOBOJHUKY,
SKCIEepUMEHTANbHO elle He u3ydanack. CaMoopraHmuso-
BaHHafA KPUTUYHOCTH B JUCKPETHBIX CBEPXIPOBOJHUKAX
C TOYKHM 3peHUs Mojenu, NMpPEeIoKEeHHOH B paGote [4],
Habniojanach TONLKO B MCKYCCTBEHHO H3rOTOBIEHHBIX
ABYMEPHBIX A#03e(COHOBCKUX ceTHax [17].

3. IlpoBeneHHOE HaMU paHee TEOPETUYECKOE U DKCIIe-
pPUMEHTAaNLHOe U3y YeHUE IPaHyIAPHBIX CBEPXIPOBOAHM-
KOB B 06J1aCTH HU3KONOJIEBOH 3NEKTPOJAUHAMUKY NO3BO-
JUJI0 ONpeleNUTh XapaKkTepHble NapaMeTphl MaTepuana,
Heo6xonumbie ana noasienna COR, a Tawe mokasalo,
yto B coctoaunu COHR HaGniomaeTcA pAx XxapakTepHBIX
fIBIIEHUI.

Oraszanock, uto YBas;Cu3O7_; Kepamuka, monyuen-
Hafd MO0 CTAaHJapTHOI TEXHOJOTWHU, C Pa3MEPOM 3epeH a
0K0JI0 3-10 MKM ¥ NIOTHOCTBHIO KPUTHUUECKOI0 TOKA j. >
30A/cm? nemMoHCTpMpYyeT Takoe MOBeJeHUe, HECMOTPA
Ha To, 4TO BenuuuHa napamerpa V ~ 1072—1071. Boa-
MO3{HO, 3TO CBA3aHO C TEM, UTO B IIPOLIECCE CIIEKaHUA Ke-
paMuky u3MeHAOTCcA (YIydIaloTCA) CBOMCTBA Merpa-
HYJIAPHBIX KOHTAKTOB M, COOTBETCTBEHHO, yBelNYNBa-
eTcA paszMep “ameMeHTapHOro” O#03e()COHOBCKOTO KOH-
Typa B MaTepualne.

Opuum u3 Tarux adpodertoB B coctoaunu COR asna-
eTcA NPOCTPaHCTBeHHaA U30TPOMHOCTh BOJIbLT-aMIIepHOIi
xaparrepuctuku (BAX), to ects HezaBucumocts BAX
ot cunsl Jlopenna [4]. dToT BbIBOA GbLI MOATBEPIKAEH
dKCmepuMeHTanbHO B paborax [18-20]. Kpome Toro,
B [OBEJIeHUHU [303e(DCOHOBCKON cpenbl, HaxojAleiicA B
coctoauuu COK, nommuer HabGMIOJaTHCA CUNBHBIE QIYK-
Tyaluu, NOCKOIbKY OUHAMHMKa CUCTEMBI HOCUT JaBUHO-
o0pa3HbIil XapakTep. JKCIepUMeEHTalbHO Takue QIyK-
Tyauuu Habnoganuck B paGorax [20, 21] npu nsydeHun
IIYMOB HampfeHWA, BhI3BaHHBIX ABUKEHUEM KBaHTOB
NOTOKA B IpaHyNAPHBIX CBEPXNPOBOJHUKAX B Pa3HBIX
reoMeTpHUAX BKCIEepUMEHTA.

Tem He MeHee, cleyeT OTMETUTh, YTO HabmoJeHUe
uzorponHoct BAX u myMoB HanpsAeHNA NpeacTaBlf-
eT co6oif KocBeHHOe moATBep:aeHue runoresbl o COK,
JI0OKa3aTeNbCTBOM ee ABUIOCH GbI MpAMoe HaGniofeHUe
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JaBUHOOOpa3HOM CKEMIMHIOBOM JUHAMMKN MarHUTHOIO
MOTOKA.

IlosTOoMy »KcnEpUMeHTalbHOE M3yUYeHHE TUHAMHKU
MarHMTHOI'0 NOTOKa UMEHHO B 1:K03e(COHOBCKOI cpejie ¢
BHYTPEHHUM MUHHUHTOM Ha JUCKPETHBIX I#03e()COHOB-
CKHUX KOHTYpaX, NMPUMepoOM KOTOpOil ABIAETCA I'paHy-
NAPHBINA BRICOKOTEMIEPATYPHbINA CBEPXIIPOBOAHUK, HMe-
€T NepBOCTENEeHHOe 3HAUeHWE NIA MOATBEpHJIEHUA T'M-
MOTEe3bI O pealu3alliy B TaKoil cHCTeMe caMOOpraHu30-
BaHHOTO KPUTUYECKOT'O0 COCTOAHUA.

4. Ina Hcclie[oOBaHuii
YBa;Cu307_s Kepamuka, nonydeHHas N0 CTaHAApTHOMU
TEXHOJOTUM, C XapaKTEPHBIM pasMepoM 3€peH OKOJO
5 MKM, NIOTHOCThbIO MaTtepuana 4.9r/cm®, Temnepary-
poit nmepexoga T, = 90.5K. U3 Hee 6bl1 M3roTOBIEH
QUINHApUYecKkuit obpasen gaumHoit 15.0MM u amamer-
pom 1.5MM, Ha Hero Gblla HaMOTaHa W3MepUTeNbHafA
Katymea u3 60 BUTKOB MEIHOrO NpOBoja AMaMETPOM
0.1mM. OG6pasen pacmonaraici B ABOMHOM MeIHO-
NEPMAJIOEBOM 3KpaHe, YTO MO3BOJMI0 M36aBUThLCA OT
Mapa3suTHBIX BJEKTPOMarHUTHBIX HAaBOJOK, 3€MHOT0
MarHuTHOTO Told U 00ecneuuTh oXiIaxIeHue obpasna B

HCIoJIb30BajlaChk

HyJeBoM noine. BHellHee MarHUTHOe molle CO3ZaBajoCch
CONIEHOUJIOM, TOK B KOTOPOM 3aJaBaliCA OPUTMHATbHBIM
BBICOKOTOUHLIM WHTErpaTOpPOM, YTO MO3BONUIO MONTY-
YUTH TOYHYIO JOJICOBPEMEHHYIO JNHHEHHYIO pa3BepTRY
0 TOJIO. Ina yMeHbIIEHUA NapasUTHBIX [IYMOB
U HaABOJOK NHTaHUe MNpeIyCUIUTEN U HHTerpaTtopa
OCYIIECTBIANOCHE OT aKKYMYJIATOPHBIX GaTapeii.

NsyuaeMoe HampsameHUe C U3MEpPUTENBHON KaTyII-
KU Yepe3 MOBhIaONuii TpaHchopMaTop nojaBaloch Ha
NpefyCUIUTENb, QUILTP HU3KUX YacTOT C YAaCTOTOM cpe-
3a f, = 6 k"1, ocHOBHO# ycunuTens u nuary c6opa aaH-
HBIX B COCTaBe MEepCOHANLHOTO KOMMBLIOTepa, dacToTa
orcueToB coctaBisana 20 kI'y. IlpuBeneHHoe Ko BxOny
ycunenue coctabuno 3.37 - 106, Bpema narkonnenus pea-
Iu3anuy JOXOJUJIO 0 HECKONBKUX YacoB, B 3aBUCHUMOC-
THU OT NOCTOAHHOI BpeMeHU MHTerpaTopa, a U3MeHeHUe
MarHuTHOrO MOTOKAa Yepe3 ofpasen COCTaBIANO BETUYH-
Hy IO ojHOro KBaHTa notoka ®¢ B cerynnpy. Usamepe-
HUA DIPOBOJUINCEH B aTMocdepe renus Npu TeMnepaType
UAKOro asora. llpm Bcex M3MEHEHUAX M TMOBTOPHBIX
M3MepeHUAX NPOBOJUICA OTOrpeB obpasla U ero mocle-
IOyIolllee OXJa;eHre B HyJeBOM MOJe.

Ina onpeneneHusa o6iacTy HU3KOIMOJEBOU 3IEKTPO-
JUHAMHMKI OPOBOAUINCE U3MEPEHUA BOCIPUMMUYNBOCTH,
a Takme BTOpOii U TpeTheil rapMOHNKYN HaMarHM4YeHHOC-
TH N0 MeToxy [22, 23).

Ha BcTaBke puc.l npuBeJeHbl TeMIepaTypHbIE 3aBU-
CHMOCTHU BellleCTBEHHOI 1 MHUMOIi COCTaBIAIOLUINX Mar-
HUTHON BOCIPUMMYHBOCTH U3yudeHHOro obpasna, moka-
3pIBatomue, uto npu 7' < 84 K Bo Bcem o6pa3sie ycraHa-
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Puc.1. 3aBuCMMOCTE IIOTHOCTY KPUTHUYECKOr0 TOKA OT Ha-
npaMeHHocTy MaruutHoro noasa npu T = 78 K, cnnomuan
JIVHUA COOTBETCTBYeT BbIpameHuio (2). Ha BcTaBke npu-
BeJleHbl TeMIlepaTypHble 3aBUCHMOCTH pealbHON M MHU-
Mo# yacTeili BocmpuMMYHMBOCTUA obpa3na

BIMBaeTCA CBepXImpoBojsmee cocroanue. Ha puc.l mo-
KazaHa 3aBHCHMOCTb INIOTHOCTH KPUTHYECKOTO TOKA OT
HaNpAMEHHOCTY BHELIHEro MarHMTHOrO Nojf, KOTOPYIO
MOJKHO ONUCATh BhIpameHneM [24]

JoHq

. joHo 0
= HiH (2)

rze jo = 40 A/cm?, a xapakrtepHoe none Hy = 2.29. Us
ATOI 3aBUCHMOCTU BHJIHO, UTO 06IacTh HU3KOMOJEBOM
ANEKTPOJUHAMUKY, TJe KPUTHUYECKUN TOK He 3aBUCUT
OT MarHWTHOTrO NOJiA ¥ NpUMeHNMa Mozens Buna [3]

Je = jo = const, (3)

HaxopuTcA npu H < 13. Bece usmepenua npoBoJuluCh
MMEHHO B 3TOi o0iacTu noue.

Crayky MarHUTHOrO MOTOKA, MPOHUKAIOIIero B 06-
pasel], NETEKTUPOBAIUCh KaK KOPOTKHUE OJHONOIADPHLIE
BCIIECKM HWHIYIMPOBAHHOTO HANPAMEHUA B HM3MEDPH-
TenbHON KaTyuke. OLEeHUTb YYBCTBUTENLHOCThL amina-
paTypbl MOKHO cleJyOUMM o6pa3oM: NpU M3MeHEHUU
MariMTHOTO NOTOKa 4yepes obpasen AP = N®g, roe N —
YHCJIO0 KBAaHTOB II0TOKA B llaBUHe, BO BHEIIHel KaTyIIKe
C YHCJIOM BUTKOB 7 38 BPeMA peaKlUU U3MEPUTEILHOU
cuctembl At = 1/2rf, nunyuupyerca dJIC unaysuun
AE. Torpa nisa yuciia KBaHTOB MOJY YUM:

N = AEAt/nK®,. (4)

Honoxus AE = 1B (cm. puc.2), n = 60, &g =
2.05 - 10715 B6, At ~ 40 MKc, KO3(DPUIUEHT yCUIEHUA
K = 3.37-10°%, nonyuum N = 90. Tarum obpasoMm, B
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Puc.2. Peanusanus, B koTopoii HabmogaeTcAa CKavyoK Mar-
HUTHoro notoka. IIITpuxoBasa TMHNUA MOKa3bIBaeT YPOBEHb
orceyxu. Ha BcTaBke nmpuBejgeHa ¢opma Bcmiecka IJIC
WHIYKIUY B MeHbIeM MacmTabe. CKOpPOCTh HapacTaHWA
maruuTHOro moasa 1.13 - 107° 9/c, 4TO COOTBETCTBYET Of-
HOMY KBaHTY notoka $¢ B cekyHRy
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Puc.3. IlpocymmupoBaHHas BeJWYMHAa MaKCHMalbHBIX
sHavyeHmit JJIC MHAYKIMY IPpY CKOPOCTH HapacTaHUA Mar-
HUTHOTrO 10IA, cooTBeTcTByOmero 1®y/c. Bpema nabopa
peanu3sanuu 3600 c

AKCIEepPUMEHTE MONHO HAOMIOAaTh NaBUHbBI C MUHUMAIb-
HBIM pa3MepoM okoa0 100 KBaHTOB IOTOKA, YTO COOTBET-
CTBYeT SKCIepUMEHTalLHOMY pa3pelleHuio, N0y YeHHO-
My B paGote [10].

Ilna noctoBepHoro onpenenenus ckauka JIC uuIyK-
UM KMCIONb30BalCA CIeAyIOmuil cnocob: BcA peanusa-
1A pa3buBanach Ha OTPe3KU NMUTENLHOCTRIO B OJHY Ce-
kyHzay (20000 Touer), B Ka#AOM OTpe3Ke ONpeJenanach
BelMYMHA CTAHJapPTHOrO OTKIOHEHMS, a BCIJIECK JeTeK-
THPOBAJCA 0 NPEBIMIEHNIO NATUKPATHOr0 CTaHJapTHO-
ro orkionenud. Ha puc.2 npuBeneH ofuH TaKkoii 0TPe30K
peanusanuu, B KOTOPoi HaGIIOAANCA CKAYOK MarHUTHO-
ro MOTOKAa, a Ha BCTaBKe U306paseH 3TOT XapaKTepHbIH

2000

—_

W

o

(=
T

1000

S (arb. units)

500

0 0.1 0.2 0.3 0.4
H (Oe)

Puc.4. IlpocymMupoBaHHasa BelWYMHAa MaKCHUMalbHBIX
3naveHuni JJIC MHAYKIIMM IpA CKOPOCTY HapacTaHUA Mar-
HUTHOTO II0Jf, COOTBeTCcTBYIomero 13 ®¢/c. Bpemsa HaGopa
peanuszanuu 3000 c

E (V)

Puc.5. Pacnpenenenne Bernyunsl BemieckoB JJC MHAYK-
nuu. Hakmon npamoii £k = —1.8

Bemteck JJIC uHAYKIMU ¢ GONbIIUM paspenieHueM. ATH
BCIIECKHM OTCYTCTBOBallM KaK BHINIE TEMIEpPATyphI Ie-
pexoja, Tak U B HEU3MEHHOM MarHMTHOM MOJE.

Ha puc.3, 4 nna pasHbIX CKOpocTeil HapacTaHUA Mar-
HUTHOTO NOJIA NPUBeJeHb! PparMeHThI IPOCYMMUPOBAH-
HoOlt BenuuuHE! BemleckoB S ~ Y E;, rpe E; — 3Haue-
uua JJIC MHAYKNWYU, NpeBbIMIAIONIME TOPOTOBYIO BelU-
YNHY, PaBHYIO NATUKPATHOMY CTaHAapPTHOMY OTKIOHE-
uuio. Tarkum oGpazom, BenuuuHa S MpoNOpHUOHATLHA
MarHuTHOMY MOTOKY, NpoHUKIIeMy B o6pasen. Buamo,
4yTOo HaONMIOJAIOTCA CiydailHble CKAaYKM MOTOKA pa3Hoi
aMIINTYIbI.

Ha puc.5 npusenen rpagur pacnpeneieHus BeIUYU-
Hbl BemeckoB JJIC uuayknuu. BugHo, uTo mpoHUKHO-
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JlaBuHBI MarHUTHOIrO MOTOKAa B I#03e()COHOBCKOM cpeje 543

BEeHHME€ MaroHuTHOI'O IOTOKAa MPOUCXOOUT B BUJe CKRavKOB,
HUMeEIOIINX CTeNneHHOoe pacrnpenelieHue

Py ~ E*, (5)

rae k = —1.8 +£0.2. Takoe cKeilIMHroBOEe MMOBEJEHNE AB-
nfeTcA NPAMBIM NMOATBEpJEHUEM CYyIIeCTBOBaHUA Ca-
MOOPraHMU30BaHHOTO KPUTHUYECKOr0 COCTOAHUA B KO-
3e¢)COHOBCKOIT cpege.

AsTop 6naromaput C.JI.T'una6ypra, B.II. XaBponuua
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U TNoJe3Hble 3aMevaHuA.
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CBEpPXIPOBOJHUKAX ¥ MarHUTHBIX Marepuanax”.

. 3.B. Counn, Iucema B HIATD 47, 415 (1988).

. J.R. Clem, Physica C 50, 153 (1988).

. C.P. Bean, Rev. Mod. Phys 36, 31 (1964).

. C.JI. T'uns6ypr, TP 106, 607 (1994).

. P. Bak, C. Tang, and K. Wiesenfeld, Phys. Rev. A 38,
364 (1988).

. C.JI. Tumus6ypr, H.E. CaBunkaa, HR3IT® 117, 227
(2000).

7. C.JI. T'un36ypr, H. E. CaBunkas, Iucema B fRIT® 73,

243 (2001).
8. S.L. Ginzburg and N.E. Savitskaya, Journal of Low
Temperature Physics 130, 333 (2003).

T W N =

(=]

Iucema B AT Tom 86 BHII.7-8 2007

9. S.L. Ginzburg, A.V. Nakin, and N.E. Savitskaya,

Physica C 436/1, 17 (2006).

10. S. Field, J. Witt, F. Nori et al., Phys. Rev. Lett. 74,
1206 (1995).

11. V.K. Vlasko-Vlasov, U. Welp, V. Metlusko et al., Phys.
Rev. B 69, 140504(R) (2004).

12. E. Altsuler, T.H. Johansen, Y. Paltiel et al., Phys. Rev.
B 70, 140505(R) (2004).

13. C.M. Aegerter, M.S. Welling, and R.J. Wijngaarden,
Europhys. Lett. 65, 753 (2004).

14. E. Altshuler and T.H. Johansen, Rev. Mod. Phys 76,
471 (2004).

15. R. Surdeanu, R.J. Wijngaarden, E. Visser et al., Phys.
Rev. Lett. 83, 2054 (1999).

16. M.S. Welling, C. M. Aegerter, and R.J. Wijngaarden,
Phys. Rev. B 71, 104515-1 (2005).

17. C.M. Wmuxaes, 3.B. Maruzen, B.B. Pazanos u np.,
Mucema B AT 72, 39 (2000).

18. S.L. Ginzburg, O.V. Gerashchenko, and A.I. Sibilev,
Supercond. Sci. Technol. 10, 395 (1997).

19. S.L. Ginzburg, I.D. Luzyanin, and V.P. Khavronin,
Supercond. Sci. Technol. 11, 255 (1998).

20. O.V. Gerashchenko and S. L. Ginzburg, Supercond. Sci.
Technol. 13, 332 (2000).

21. O.V. Gerashchenko, Supercond. Sci. Technol. 16, 690
(2003).

22. C.JI. I'mus6ypr, I'. }0. JlorBuHoBa, U. [I. Jly3auun u ap.,
RITD 2(8), 532 (1991).

23. S.L. Ginzburg, V.P. Khavronin, G. Yu. Logvinova, and
I.D. Luzyanin, Physica C 174, 109 (1991).

24. Y.B. Kim, C.F. Hempstead, and A.R. Strnad, Phys.
Rev. 131, 2486 (1963).



