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AHH O T8URSI 

OnHCbiBa JOT CSI K OHCTpyKUHSI H xapaKTepHCTHKH aneKTpoMarHHTa c o6M OTKoA 

H3 C BHf":.IO BOA npOBOJlOKH, npHBO.llHTCSI CX9M8 UHT8HHSI, U03BOJ1SIIOW8SI COXp8HSITb 

none B 3830pe M8rHHT8 ' ITPH BhlKJliO"'eHHOM HC T O'fHHKe TOKa . 
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3neKTpo~tarHtt'T obtll t13roToeneu H HCITI>tTaH c ucnb!O wcnonbOOflllHIHJ ero .'1 1151 

yllp8Bil(>Hil51 pabOTOii "TelljJOBblX K.rllO'iCJ1" B UI1KJ111'l0CKOtl XOJ101lltnbHOti yCTllHOOKe ll1T51 

ll011y4eHII5! CBCpXH113KHX Te:vt110paTyp MeTO.[lO~l 8 jJ. Hll6(lTH'{eCKOf'O pll3MAf'Hli'f H BOHif51 na 

p8Mllf'HHTHOl% COJlll , 

B Ka'leCTBC Ma-repHana o6MOTK H 6btna Obt6paHa npoeonoKa npHMOyronbHoro ce-

'ICHHH , 113f'OTOBI1 eHHll5J HO TeXHHY eCKOf'O CBHHUa , HMeiQWero Ll.OC TllTOYHO BblCOKOe Kp li-

T H 'ieCKOe non e /HKp. ( 4,2° )"" 500 3 R HKp. l 1,5° )""800 3 I . JlnH TaKol% npoeono-

2 
KH , HMeJOLUeH llOITepe•tHOC ceYf>HHe 0,5 X 0, 1 5 MM , KpHTHtJeCK H tf TOK 6btl1 He MeHee 

o x/ 
l Oa upH T - 4 , 2 K • rlpoeonoKa nnHHOA .ao 1 0M Bbtpe3anacb H3 CBHnua, rrpoKaTclH -

Horo 8 .QilHHHYIO .nOHTY Hyl:, HoA TOillUHHbl , [l1151 3TOT'O KCTI011b30B8.nC5J pe3aK, COCTO 

SilUHi'l 113 ~'lB)' X CT811bHblX .QHCKOB C OCTpblMH l(pa51M l1, paCCTOSlHKe .vte>K D.y KOTOpbl'vi H 

perynHpOBa.'lOCb C llOMO LUb 10 Ha6opa Lual%6 , 06MOTK8 H8MllTbl B8118Cb C npHHY .llHTenb 
XX/ 

H bJM W a rOM B 0,5 MM • C11011 H3011HpoBai1HCb .apyr OT .::1 pyra KOH.lleHC8TOpHOA 6y-

M8f'OA H 38JlHB811HCb KJl eCM 6¢-2 .::11151 C03.:laHHSI TennOBOf'O KO HTaKTa C S!pMOM . 

KoHcTpyKuHSJ MarHt1Ta noKa3aHa Ha pHc , 1. clJopMa S!pMa 6btna Bbt6paHa uHilHH 

llPH'{eCKoA J rroTol\ty lJTO llpH TllKOtf cPOpMe T e rrnOB?l% KlllOlJ, llOMeweHHbJH Me>K.lly no

Jl!OC8MH ~18f'HHT8 , Ha D.e ih HO 3Kpa HRpyeTCSI s:!pMOM OT BHeWHHX pacceSJHHbiX 110110~\:. 

K poMe Toro, e 3 TOM cnylJae ca~1a o6MOTKa HBXOD.I1TC51 e onT u: \1 anbH bJX ycnosnsrx c 

TO'{Kti 3peHII51 pa3py u. eHIHI c Eh~ pxnpoeo.a H:vtOCTH pacceSlHHbJMH nonSJMH. D HaMeTpbl no 

nJOca 11 llO!IIOCHbJX H8KOH e '{~ll1K OD paBHbl COOTBeTC T BeHHO 8 MM H 1 4 MM 1 Wl1pHll8 3a -

30p8 Me lt<L lY nonJOCaMH .'3,2 M'lll. Bee .llCTanH H3roToencHhl 113 CTarrn "'apMKo"'. 6nri1H 

llOilY"'eHbl Clle.llylO IJLHe 3Ha•t0HUH H8rip5l>l<eHHOCTH MBrHMTHOro 1101151 1 npK K()TOP bl X na3 -

py utaeTc>I 

npr1 N 
N = 7 00 

= 2800 3, 

CBepxrtpO BO. [ liM OC Tb 06MOTKH fll051 B!l >JeTCSI p83 HOCTb ITOTeH UH8110B 0,05 MD/: 

= 1 36 BHTKOB - H /4 ,2° / -= 1200 3 , [ / 4,2° I = 2 , 5 a ; npH 
MaKe Kg 

BHTKoB- H /4,2°/ = 2100 3 , J /4,2 I =0 , 8 a H H / 1,5°/ 
~1aKC Kp MllKC 

J / 1 ,5° I = 1,2 a. V13M e peHH SI nonn npoeonHilHCb c noMOWblO KaTyw 
Kp 

KH, 110\leWeHHOl\ !'vte>KLlY 11011JOC8\IH M8f'HHT8 H COe /Jl1HeHHOl\ C MH1111HBe6epMeTpOM 

M 19. 
x/ Pe3yJtbTBTbJ H3MepeHI1SI KpUTH'{eCKoro TOKa .apyrux MaTepHanos TaKOBbi: Men· 

Has:~ nposonoKa ntiaMeTpoM 0, 1 MM , o6.ny>KeHH8SI CBHHUOMj fxp~ 4,2° I =1-'-1 ,5 a; npoeo

noKa r utaMeTpoM 0 3 MM H3 cnnasa NB+Ta - ],J_4 ,2° I =0 , 6 a ; npoao.noKa R3 f'IG pa3-

MeooM 0, 1 5x0,5 MM2- f.tf./4,2° /=3, 1 8 H l:p./1 ,5° /=5 ,7 a . no M He HH IO 8BT0p8 pa60T bl 
111, TaK ;..(e nony'fi1Bw e ro H e BblCOKoe 3Ha'feH He KpKTH'{ecKoro ToKa .llllSI NG, 3TO o6yc

noeneHo TeM, 'IT O ceepxnpoBO!l HWHA TOK e N$ Te'{eT no TORK HM " H HTSIM" BHYTPK o6-

pa3ua. 
xx In pH ueo6xo.u H \1 0CTH npoeonoKa nerKo crraHeaeTcSl npH Kaca HHeM naSJ!lbH HKa K 

TOpuy CnO>Ke!HlblX BMeCTe KOHUOB, npH'{eM llpHMeHeHHe KHCI10Tbl npaK TH'{eCKH He CKa3bl 

eaeTC51 H8 CBepxnpOBOilHWHX CBOJiCTBaX 00\10TKI1 , 
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Bo apeMH pa6oTbi xonoannbHOA ycTaHOBKH MarHHTbi non>KHbi ocTasaTbCSI AK i1ro

'leHHblMH B Te'leHH9 MHOrHX 'i8COB 1 H TI03TOMY npoTeK8HHe TOK8 CH.nOH 0,5 - 0 ,7 8 

no nOJlBOLlSIUlHM npOBOJl8M npRBOJlHT K H9 >KeJ18TellbHOMy BbiLlelleHHIO Tenna. B CB SI3R 

C 3THM 0Wll8 pa3p800T8H8 R RCTIWT8H8 CXOM8 TIRT8HR51, TI03B0JlH101U851 COXpaHHTb no 

ne B 3830pe M8rHHT8 HeH3MeHHbiM npK BbiKlliO'iC HHOM HCTO'iHHKe TOK8 lpHC. 3/ . na 

p8llll9llbHO aneKTpoMarHHTy D BK1lJOtJanacb CBRHuosaH ncpe:-.1 LJ'iK8 ABC , B&monHeH 

HaH B BHJl9 CnHp8llH, K OTOp8H H8M8TbiB8118Cb H8 MeT8J1JlH'IeCKHH CTC'p>KeH0K , RM CJO

UlH A TennosoA K OHT8KT c saHHOH >K HJlKoro renHS'I. Csepxy 6u1na H8MOTana cnHpa.rib 

HarpesaTenS'I R3 KOHCTaHTaHa . Koraa HarpesaTenb He DKllJO'IeH, yqacTOK ABC nllxo-

Jl HTCSI B CBepxnpOBOLJ.SIUl9M COCTOHHHH 1 If TOK OT BHGW Hero RCTO'IIIHK8 HLJ.C'T _npaKTif -

tJeCKH uenHKOM qepe3 Hero, a cHny Toro, <~To csepxnposonHwHlt TOK pacnpenenS'IeT-

12 I 
CSI o6paTHO nponopuHOH8JlbHO HHLlYKTHBHOCTSIM napannellbHWX uenefi • !JpH HOKOTO -

pOM ToKe B HarpesaTene yqacToK ABC HarpesaeTcH n.o TeMnc paTypbi T '< l:p 
3TOA TeMnepaType COOTBeTCTByeT LlllSI L1.8HHOH ncpeM bi'IKH BTIOJlHe onpen.eneHHblf.\ KpH· 

131 
TH'IeCKHA TOK, KOTOpbiA 8BTOM8TH'IeCKH yCT8H8BllHBaeTCH B nepeMbl~!K e 1 eClllf 

Jlfp lr 'J< ] Ia npoTHBHOM cnyqae, KaK 6bi.no yKa3aHo BbTu e , TOK Hn.eT 
' BHeWH 

uenHKOM qepe3 nepeM bi'IKY I . n p H 3TOM '18CTb BHCW Hero TOK8 I -L (r j=I:Rr. 
1 BHGW H. Kp 

noTe'leT qepea MarHHT, coan.asaH a aaaope none H <. Wlr j. flH wb Korna 1 
fLaHewH " 

TOK a HarpeaaTene ysenRtJHTCH H8CTOJTbKO, "'TO nepeM bi'IKa HarpeeTcH n.o T ;> T.p . , 
BeCb TOK O T aH9 WHero KCT01.JHHK8 noTeqeT qepe3 M8f"HHT , a none LlOCTHrHeT M8KCH

M81lbHOrO 3H8'19HHH . XapaKTepHaH 38BHCHMOCTb HanpH>K e HHOCTH nonS'! a 383ope MarHH

Ta OT MOUlHOCTH 1 BbiJlellSIJOUleACSI B H8rpe88Tene, npen.cTaBneHa H8 pHC.4. 

nocne BbiKllJO'IeHH51 H8rpesaTellSI nep9Mbi"'K8 OXJ18>KJl89TC51 Ll.O r < T.cp . , HO 

[ npon.on>KaeT HLJ.TH no-npe>KHeMy qepe3 MarHHT . EcnH Tenepb BbJKlli04HTb 
aH9WH . 

HCTO'IHKK TOKa, TO a csepxnposon.SJweA uenK ABCD yC T8HO BHTCH UHPKYJTHPYIOI.UHH 

TOK 
[ Mar. 

[ , npKtJeM MarHHTHoe none a 3a3ope coxpanSieT nocTOS'IHHYJO 
BHeWH . 

senK'IHHY a TetJeHKe cKOllb yronHo 6onbUJOro spe M eHK, noKa MarHHT ocTaOTCH oxna>K-

Ll.9HHbiM. 

B c.nyqae Heo6xon.KMOCTH yMeHbWRTb none n.o HeKoTopoA onpe n.eneHHOA selfH'IK' 

Hbl Jl0CT8TO'IHO aKlliO'IHTb COOTBeTCTBYIOlUHH TOK HarpeBaTeJTS'I H8 BpeMS1 1 HeOOXOLJ.H 

MOe Ll. llSI 38TYX8HKS'I TOK8 B CBepxnpOBOLI.SILUCH uenH Ll.O Tpe6yeMoro 3H81.JeHKSJ. 3TO 

apeMH He Mo>KeT ObiTb otJeHb M8llbiM, T.K. B03HHKaJOwee B n<'peML>ItJKe aKTKBHoe co

npoTKBJleHRe 6nK3KO K HynJO . BpeMn 3aTyxaHHH 38BHCHT KaK OT senH'IHHW H3MeHeHHSI 

Mar 

B 11 • 

6uu 

£1 o6 

o•1e. 

IIJJO 

>I< e · 

'I ere 

PY 

H3f" 



:uuo-

a 

8513 R 

no -

na-

.xo-

i'leT-

OTO-

r 
"'f' . t 

HO 

O'iHTb 

HHYJO 

)XJla >K-

e JlH 'i H' 

~TO 

e co-

'teHH51 

5 

M ll rHHTHOrO 001151 1 T8K H OT T O r O H8CKOJlbKO 6bJCT pO IIOCJle BK 1JO'lJ eH Hs:J HarpeBaTells:J 

s nepeMbJttKe ycTaaasnHBaeTcs:J Tpc6ycMaS1 T PMnf'p8Typ a . B naweM cny .. ae 9TO speMSI 

6brno no ps:J .aKa 5- 30 ceK . 

non60pOM Tennosoro KOHT8KT8 MC th IY •tepCMbl'lKOti If rC'1110BO H 88HHOJ.i MO>KHO 

Jl06 HTbCSI TOrO , 'iTO ynpaBJJeHHe npoueCC8MH 0 M 8 I"HHTe tJy.D.PT OCYLUCCTB1151TbCS1 npH 

ocreab 'vlanoa MOUlHOCTH, Bbr.a e n5reMoA s HarpeoaTC!l<' . O .aaaKo, 13 cny'iae cnHWKOM 

llllOXOrO KOHT8KT8, Tenno, Bb!Lt eJHIIOU-leecS1 npH 38TYXllHHH UHpKynRpy JOwero TOK8, MO-

>J<eT npHBeCT H K C HJlbHOMY HCKOHTp011HpyCMOMy Harpesy nepeMbJ'iKH, B pe3y1lbT8TC 

"'ero TOK s 38MKHYTOH uenH ABC O npeKpaTHTCH cosceM . 

BpeM51, s Te'le aHe KoToporo o6MOTKa MarHHTa nplHJHMana renResyJO TeMne paTy

PY s yC"nOBHs:JX BbiCOKoro saKyyMa, ae npeBL>IIJJ 81lO 30 M HH . 

B 3aK11IO"LJeaHe nonb3yeMCSI cny"LJaeM Bbrpa3 r-1Tb npH3HaTe1lbHOCTb B.M. DpooHHy, 

H3I"O T OBHBLU eMy M8I"HHTbl H OOM Or8BLL eMy B HeKOTOpb!X Ji 3Mep eH H 51X , 

1. S.lL >\utler. Rev. Scient. Instrum., U • 369 1960. 

2. D.a. Young. Progres~ in Cryogenics, 1 . 3 1959, London. 

3 . .U . ILJ e a6e pr. Csepxnpooo.aHMOCTb, Vf 3!18 T 01lbCTBO HHCTp. llHT . 19f\5. 

Py K OliHCb nocTyn11na s H3./l8Te.nbCKHA 

oT.nen 3.1 MapTa 1961 r . 
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p H C . 3. CxeMa nHTaHHg aneKTpoMarHHTa. 
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