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roH"!apoB H.H. P13-6397 

YcTaHOBKa llnH npoBepKH 9~~8KTa B03HHKH0B8HHH aapHll0Boro 
9KBHBaneHTa 

OnucaHbl KOHCTpyKunsi, napaMeTpbl ll peaynbTaTbl llCilbITaHnlt npn 
·1 = 4,2°K ycTaH0BKll llnH npoBepKll npeucKaaaHHoro Teopuelt /1/ a¢<!>eKTa 

B03HHKH0B8HHH aapHll0Boro 9KBllBaneHTa (•naoblTO"IHOro• aap11ua) B naonupo
BaHH0M npoB0llHHKe nocne ll3M8H8HHH TeKymero B H8M T0Ka. KOHTyp Bbltt0n
H8H B Bllll8 llB0HH0ro CBepxnpoB0llHmero coneH0lllla, ·HaM0TaHHoro 0H~HnHpHO 
Ha 8llHHblH KapKaC ll Il0llB8WeHHoro BHYTPll MeTannH"I8CK0ro KpHoc~aTa Ha 
naonHT0pax. OnucaHbl Tenn0Bbi8 KnIO"Ill, uaT"!l!Kll, K0HTponnpy10mue TOK B 
aaMKHyT0lt uenu H nonHaH onoK-cxeMa ycTaH0BKll. 

IlpenpHHT 061.e~HeHHOI'O HHCTHTyTa HA0PHl>IX . HCCJ10,llOBaHHit 

~fiHa, 1972 

Goncharov I.N. Pl3-6397 

Device for Checking the Effect of Charge 
Equivalent Formation 

The results of testing of the device atT = 4 .2°K 
are described as well as its construction and parame
ters. The device was designed for checking the theore

tically predicted effect of charge equi'Valent fot'Itlat±on 
("excessive•" charge) in the .isolated conductor after 
changing the current in it. Contour is performed in the 
form of double superconducting solenotd,wi'nded c±f±larly 
on the unique frame and hanged inside the metallic cryos
tate using insulators. Thermal switch, detectors, control
ling current in a closed circuit, and total block-diagram 
of the device are described. 

Preprint. Joint Institute · for Nuclear Research. 
Dubna, 1972 
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B pa6oTax yTB8P)KJl88TCH, B "I8CTHOCTH, 'ITO npn ll3M8H8Hllll TOKa, 

npOXOJlHmero no H3onnpoBaHHOMy npOBOJlHHKy, Ha nocneJlHeM BO3HHKaeT 

"n36bITO'IHbIH" 38P511l ( 38PHllOBblH 9KBIIBaneHT), BennqnHa KOTOporo Jl89TC51 

Bb!p8)K8HHeM: 

I q* I 
2 

V-\Po-\V 
2c 2 

.2 
J V 

2c 2 \ P(i_ 

le 
2c2 S I Po_ 

( 1) 

3]lecb: I n j - TOK n ero nnoTHOCTb B npOBOJlHHKe c nonepe'IHb!M ceqe

HHeM S • JlnHHOH f I o6'beMOM V ; po-- nnOTHOCTb aneKTpOHOB npoBOJlll

MOCTllj V - - JlpeiiqJOB851 CKOpOCTb aneKTpOHOB, CO3Lla!Omnx TOK I • 3HaK 

3apHJlOBoro 9KBJ-!BaneHTa non)KeH 6b!Tb nonO)KHTenbHbIM. ecnn npOBOLlHHK 

C TOKOM B HCXOLIHOM COCTOHHllll 6bin aneKTpoaeiiTpanbHbIM, a 3aTeM TOK 

yMeHbllillnCH JlO Hynsr. B OCHOBe Teopnn 9TOro 9qlql8KT8 ne)K8T 38KOH coxpa

H8Hll51 BHYTPH 38MKHyToro o6'beMa nonaoro 'IHCna qaCTHU C 3apsrnoM te 

penHTHBMCTCKOe H3M8H8Hlle nnOTHOCTH JlBH)KymnxcH 38pHLlOB H ypaBH8HllH 

MaKCBenna. 

113 Bblp8)K8HHH ( 1) BHJlHO, 'ITO B npOBOLIHHKe C nnOTHOCTb!O aneKTpOHOB 

23 3 5 2 
npOBOLIHMOCTH 10 1/cM • aecymeM TOK nnoTHOCTb!O 10 a/cM • O)KH]lae-

Mb!H. a<pipeKT 6yJleT''c'ooTBeTCTBOB8Tb IlOHBn8HHIO 38pHJl8 BenH'IHHOH 

· -16 3 3,5.10 · ,KynlcM • TaK KBK nyqmne aneKTpoMeTpb! HMSIOT qyBCTBHTenb-
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HOCTb He BbIIIIe, "leM 10 KynoH, .UmI Ha.Ue)KHOrO Ha6mo.uemrn 3<j:i¢eKTa 

Tpe6yeTcsr, "IT06b! Bb!COKlle nnoTHOCTll TOKa Mornn 6b!Tb B036y)KJleHbl 

B llOCTBTO"IHO 6onbIIIOM o6~eMe BemeCTBa C OTHOCHTenbHO Manon nnoT

HOCTblO sneKTpOHOB npoBO.UllMOCTll, TTocne paccMOTpeHnsr pa3nll"IHblX BapnaH

TOB B Ka"leCTBe OCHOBHOn "IBCTll ycTaHOBKll 6bm Bb!6paH llBOnHon coneHo

n.u, H8MOT8HHbin 6mpnnsrpHO ll3 CBepxnpoBO.USIIIJero Hno6nn-unpKOHJleBoro 

Ka6ensr, TTpn TeMnepaType )KllJlKOro rennsr B TaKOM conenon.ue MO)KHO 6bmo 

B036yllllTb nocTOSIHHbie UllpKynnpy!OIIIIIe TOKJI ( npII pa6oTe B KOpOTK038MK

HyTbM pe)KIIMe) 1 nocne "lero OTKnJO"IIITb BHeIIIHIIn IICTO"IHllK nIITaHIIf! .unsr 

ocymeCTBneHIISI Bb!COKoro conpoTIIBneHJISI II30nsru1rn CHCTeMbl OTHOCIITenbHO 

MeTannII"leCKo.ro KpllOCTBTa, KOTOpbin O.UHOBpeMeHHO IIrpan ponb sneKTpo

CTBTII"leCKoro SKpaHa. BII~IInsrpHOCTb no3Bonsrna nony"IIITb MBKCHMBnbHO 

Bb!COKIIe KpIITII"leCKIIe TOKII B 06e11x CBepxnpoBOllSilllHX KaTyIIIKBX 38 C"leT 

OTCyTCTBIISI cyMMapHoro MarHIITHoro rronsr, HanII"IIIe KOToporo 6b!.110 K TOMY 

)Ke He)KenaTenbHO II3-38 B03MO)KHOro B03HIIKHOBeHIISI IIOMeX BO BpeMSI 6bICT

poro cna.ua TOKa, CKopoCTb cnana rrpII sTOM TBK)Ke non)KHa 6bITb HaII6onee 

BbICOKOn IIa.,-aa Manon IIHllyKTIIBHOCTII CIICTeMbl, JJ.nsr oueHKII nocnenHen 

( IIpII BbI6paHHOn reoMeTpIIII KaTyIIIeK, orrpenenSIBIIIencsr HanII"IIIeM Ka6ensr 

/2/ 
II pa3MepaMII KpIIOCTaTa, CM, Ta6n.) 6binII IIcnonb30B8Hbl ~OpMynbI II3 

nnsr .uayxnpoBOllHOn nIIHIIH 

.ua ( L = 10 MrH). 
pac"l, 

L = 1,2 MrH) II nnsr onnHO"IHOro IIpOBO-
pac"l. 

JJ,anee npencTosrno Bb16paTb napaMeTpbI TennOBbIX KnJO"len 1, rreperpe-

Basr KOTOpbie BbIIIIe KpIITII"leCKOn TeMrrepaTypb! MO)KHO 6bmO BBeCTII B 38MK

HyTyJO CBepxrrpOBOllSilllYIO uenb aKTIIBHOe corrpoTIIBnemrn R nt nmI 6bICTporo 

yMeHbIIIeHIIR ToKa no Hynsr. KpnTII"leCKHn TOK onIIHO"IHOro Ka6ensr (lxHU75)+ 
0 

+ (6x Cu ) rrpII TeMnepaType 4,2 K oKa3ancsr paBHbIM 180 ➔ 205 a. JJ.nsr 

rrony"leHHSI nocTOSIHHOn cnana TOKa OllHOBpeMeHHO B o6eIIx KaTyIIIKBX He 

6onee 2 ceK, Tpe6oaanocb, "IT06b1· Rnt~ 0,005 OM~ KpoMe Toro, KnJO"l 

He llOn)KeH 6bm BbIXOllllTb II3 CTposr, ecnII npn rrpoTeKaHIIll B HeM . TOKa 
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Ta6nnJ!.a_ 

XapaKTepIIcTnKa coneHon.ua 

0 Hapy)KHbin1 CM 

6 BHyTpeHHIIn, CM 

Bb!COT8 1 CM 

ceKu, A l,B 1 { tJIIcno 

ceKu. A II { tJncno 

BllTKOB 
Ka6enb 

BllTKOB 

Ka6enb 

ceKu. B // { tJIIcno BllTKOB 
Ka6enb 

TTonHasr .unIIHa Ka6ensr, M 

LA= LB 1 rH 

Rn2 Kn!O"IB 2, OM 

LA LB 
~=--- = --- IC~ 

Rn2A Rn2B 

17 

4,2 

18,4 

2x3152 
( lxHU75) + ( 6x Cu 

1260 
( 3xHU50) + ( 4x Cu 

1260 
(2xHU75) + (5xCu 

2xl500 

0,6 

0, 14 

5 

180 a OH rrepexonnn 113 CBepxrrpOBO.USIIIJero B HOpManbHOe COCTOSIHlle~ 

CneunanhHbie sKcnepIIMeHTbI noKa3a.nII, "ITO HaII6onee yno6Ho nnsr STof: uenn 

IICIIOnb30B8Tb cBepxrrpoBOllRlllYIO rrpoBonoKy HU-50 co CTpaBneHHb!M naTyH-

Hb!M IIOKpb!TlleM. TTpn 6 o, 25 MM OHa nMena rrorOHHOe conpoTnBneHne 

R
300

oK = 11,3 ➔ 11,9 oMIM n R
300

! Rn= 1,5. IiporrycKaHne TOKa 

1,5 a/rrpoB. "lepe3 )KryT ll3 20 rrpoBonoK, IIOMemeHHbin B rrep~BepHyTbln 

TeKCTOnHTOBb!il: CTaKaH, KOTOpb!il: rrorpy)Kancsr B )KIIJlKIIn rerinil:, npIIBO.UIIno 
0 

K HarpeBy rrpoaonoK Bcero nnIIIb llO T -;;200 K. TaKIIM o6pa30M, B Ka"leCT-

Be KnJO'Ia 1 6bmo B3SITO 106 npoaonoK nnIIHoil: - 6 CM n conpoTnaneHneM 

-: 0,005 OM. Ka)Knasr ll3 KaTyIIIeK llMena no OllHOMY KnJO"IY 1 II no OllHOMY 

KnJO'IY 2, KOTOpble Me)Kny co6oil: c:oe.unHsrnHCb nocne.UOBaTenbHO, a c KBTyllIKOM 

napannenbHO, 
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KnIDq 2 cny)KHn anH BBoaa TOKa TOnbKO B oaHy H3 KaTymeK 

11 cocTostn 113 25 rrpoBonoK HU50 anHHOii: 40 CM. TaK )Ke,KaK H KnIDq 1, 
/3/ 

OH rroMemancH B He3aBHClIMOM rrepeBepHyTOM TeKCTOnHTOBOM CTaKaHe 

o6pa3yH 6-BHTKOBYID KaTymeqKy c L '.'.'0 ,01 MI'H. BHyTpH aToii: KaTymeqKH 

6hm ycTaHoBneH aaTqHK Xonna ansr KOHTponsr sa ToKoM, UHpKynHpyIDUIHM 

B saMKHyToii: cBepxnpoBoasrmeii: uenH. BHyTpb Ka~oro HS qeTb1pex cTaKa

HOB BCTaBnstncsr HarpeBaTenb HS KOHCTaHTairn •. Pa3yMeeTCH, HarpeBaTenH 

H aaTqHKH Xonna 6bmH TUiaTenbHO H30nHpOBaHbl OT CBepxrrpoBOaHHKa. 

lJyBCTBHTenbHOCTb aaTqlIKOB Xonna nplI npoTeKaHHH TOKa qepes KnIDqlI 2 

COCTaBnsrna 40 H 32 MKBI a COOTBeTCTBeHHO ansr coneHOIIaoe A II B:· Beeb 

coneHOIIa IIO[(BellllIBancsr qepe3 Teq>nOHOBbie Ky61IKII-II30nHTOpb! Ha Hep)Ka.

BeIDUIIIX Tpy6Kax K BepxHeMy cpnaH11y KpHOCTaTa, B KOTOpOM HMencsr Teq>no

HOBb!ii: Kpyr. lJepes rrocneaHIIii: rrpoxoaHn1I qeTb1pe TOKOBBoaa K coneHona8M .. 

A II B H ueHTpanbHbiii: lllTOK C aaTqHKOM Xonn8 anH II3MepeHHH cyMM8p-

HOI'O M8I'HHTHOI'O rronH. 

11CIIb!T8HHe BCeii: CHCTeMbl IIpH TeMrrepaType 4,2°K IIOK83ano cneayID-

. mee. EMKOCTb Me)Kay K8TymKoii: A H B p8BHstn8cb 0, 17 MKq>, 8 RAB 
- 6 -
= 6, 10 oM, T8K qTo r AB = 1 ceK. EMKOCTb, H3MepeHHasr Me)Kay BbI-

Boa8MH K8TYlllKH A ( T8K )Ke, K8K II KaTylllKH B) Ha BepxHeM cpnaHue, H Me

TannnqecKHM KpnocTaToM, COCT8BHn8 420 rrcp. CoOTBeTCTBYIDUiee corrpoTHB

neHHe BO BpeMH MHOroaHeBHOI'O 3KCIIepHMeHT8 MeHHnOCb MeaneHHO B rrpe-

10 · · 
aen8X ( 2 .. 7) .10 OM, T8K qTO IIOCTOHHH8H 6bma 8 .. 28 ceK. l13MeHeHHe 

corrpoTHBneHIIH 6bmO CBH38HO, IIO-BllaHMOMY, C KOHaeHcauHeii BnarlI Ha 

xonoaHb!X TOKOBBoaax H Ha IIOBepxHOCTII Teq>noHOBOI'O Kpyr8, TaK KaK 

rrepHoaHqecKasr rrpocymK8 Bo3ayxoM BOCCT8H8BnHBana Bb!COKoe corrpoTnB

neHne, KpHTH'leCKllii: TOK oaHoii: HS K8TymeK ( B pe)KHMe BCTpeqHoro rrpo

TeK8HllH TOKOB) p8BHsrncsr 130 a, 8 IIOCTOHHHaH CII8a8 TOK8, KOTOpb!H HaqH

Han yMeHblllaTbCH •iepe3 15-20 ceK rrocne BKmoqeHHSI HarpeB8Tensr KnIDqa 1, 

L 
r1 = -iA-6 = 0,8 ceK. CaMOIIpOHSBOnbHOe yMeHbllleHne TOKa B TOM )Ke 

nt 

peJKUMe 38 C'leT conpoTHBnemrn KOHT8KTOB B 3aMKHYTOII uerrn He rrpeBb!lllBno 

5 Ma/ceK. 

6 

3 P2 

0 I fh• I 
1-T ~- 27 Mn3 

: ® : I un2 
I I ---

: c _~:111rn I 
l_-. _ __. __ ~~+-0 

EnoK-cxeMa ycTaHOBKu. C - cBepxrrpoBoaHUIHii coneHoHa; IlX - aaT'lHK 

Xonn8, KOHTponHpyIDUIHii: ToK; H - HarpeBaTenb KnIDqa 1; 3 - aneKTpoMeTp; 

P - ca11,wnHceu; HIT - HCTOqHHK IIHTaHHsr. 

llnsr HSMepeHHH aq>q>eKTa B03HIIKHOBeHHH 3apsraoBoro 3KBHBaneHTa 

6bma co6paHa cxeMa ( pHc.), rrpHqeM H3MeHeHHe rroTeHuHana rrocne crraaa 

ToKa perHcTpHpoBanocb C IIOMOUibID qyBCTBHTenbHbIX aneKTpoMeTpOB C aH

HaMIIqecKHM KOHaeHcaTopOM THIIa VA -J ·-51 (filP) HnlI TR-84M (.Hno

HUH) • ITpeaBapHTenbHbie SKCIIepHMeHTbl . IlOKa3anH H8JIU'lHe aq><peKTa, 3H8K 

/1/ 
II nopsraoK BenHqHHbl KOTOporo1 He rrpOTHBOpeqaT npeacK838HHHM TeOpHH • 

B 3aKnID'leHHe Bb!p8)K8ID HCKpeHHIDID IIpH3HaTenbHOCTb A .r. 3enbaOBnqy 

38 noaaep)KKy p860TbI1 B,M. Ilpo61IHy, A.IT. KopocTeneBy, H.K. OpnoBy, 

A.11. lJepeBaTeHKO II B.<I>. lJyM8KOBy - sa IIOMOUib npH noaroTOBKe CHCTeMbl 

II npoBeaeHHII 'laCTH 3KCIIep1IMeHTOB. 
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