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llbR'IKOB E.H., 3enbllOBH'I A.r. 

HoBhiii cnoco6 ·aamnThi K'pnoreHHbiX noBepxaocTeli 
oT sarpnaaeann OTBepneBmnMn raaaMn n ppnMeaeane 
3Toro cnoco6a H8 BOllOpOAHOli ny3hlpbKOBOli K8Mepe 

c Abroapaolt cncTeMoli Tennonaonnunn 

P8 - 7025 

OnncaH. npennoJKeHHbili aBTopaMn HOBhili cnoco6 samnTbi oT sarpnaae
anlt OTBepneBWHMH rasaMH KpnoreHHb!X no.BepXHOCTeli, OKpylKeHHb!X . HeKOHA9H
cnpyiDWHMCSI r830Mo CymHOCTb cnoco6a COCTOHT B TOM, 'ITO B llpOCTp8HCTB9 
oKono samnmaeMoli noBepxaocTn opraansyiDT noTOK qncToro aeKoaneacnpyro
merocn rasa, aanpaBneHHbili aaBcTpeqy nn4>4JyannpyromnM npnMecnM. Ha npn
Mepe BonopoAHbiX KaMep OHHH noKasaaa a4>4>eKTHBHOCTb paspa6oTaaaoro cno 

co6a ·no cpaBHeHHID c paaee nsBeCTHi>IMH. 

flpenp~HT 06beAHHeHHOro HHCTHTyTa SAep~X HccneAOBaHHA. 
,lzy6Ha, 1973 . 

Dyachkov E.I., Zeldovich A.G. 
P8 - 7025 

New Method of Shielding the Cryogenic Surfaces 
~rom contamination by Hardemed Gase.s and Its 
Application at Hydrogen Bubble Chamber with 
Dewar Heat Insulation System 

New method of shielding the cryogenic surfaces, 
surrounded by noncondensed gas, from contamination 
by hardened gases is suggested. The essence of the method 
consists in that in the space,around the shielded-surface 
it is formed a flux of pure noncondenced gas, directed 
toward the diffusing impurities. By the example of the 
JINR hydrogen chamber it is shown the efficiency of this 
method as compared with_the previous ones. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1973 

.. · 

Pa6oTocnoco.?aocTb KpnpreHHbiX ycT?oiicTB ( aanpHMep, 

KpHoreHHbiX ny3blpbKOBbiX I{8Mep) _B. 3H8'IHTeJibHOil: CTeneHH 

38BHCHT OT 'IHCTOTbl nosepx~_o'cTeil: ( ~ 'I~CTHOCTH, CTeKOJI

HJIJIIOMHH8TOpOB, qepea· KOTOpbie Be)leTCSI cpoTorpacJmpoBa

HHe pa6oqero o6'beMa KaMepbi). B npouecce pa6oTbi yeT-
. . ·' \- ·-: ' 

poiiCTB,. B KOTOpbiX KpHOI'eHHbie UOB~pXHOCTH OKpy:lKeHbi 

HeKoHileHCHpyiOIIlHMCSI . r~aoM ( Hanp~M~p, B KaMe pax II KpH

OCT8T8X C Jlb108pHoil: CHCTeMOil: Ten~OH30JISIUHH), yK838HHbie 
_., . ' 

'· noaepXHOCTH 38I'pSI3HSIIOTCSI BbiMep38IOIIlHMH npHMeCSIMH. 

PaccMoTpli:M 100-caHTHMeTpoByiO BOJlOpOJlHYIO nysbipbKo-
- ~ . ~ 

BYIO KaMepy na6opaTopHH BbiCOKHX aaeprHil: 06'be)lHHeHHOI'O 

HHCTHTyTa SIJlepHbiX HCCJie)lOB8HHHo KaMepa 'HMeeT Jlb108p

HYIO cncTe~y Tenn~nso~SIUHH I l- 41 • Kopnyc KaM:epbi l 

(pHCo 1) ·co CTeKJIOM-liJIJIIOMHH8TOpOM 3 HMeeT TeMnepa

Typy T 2 = 28 K, noJlBeiiieH K KpbiiiiKe JlbiOapa 8 H noMe- · 

mea s. JlbiOap 5. BayTpeHHSISI ·nonocTb 10 Jlbtoapa sanon

aeJia rasoo6pa3HbiM BOJlOpOJlOM ·noll JlBBneJIHeM - 1,15 x · 
5 . . ' 

x 10 H
2 

• TeMnepaTypa rasoo6pasaoro B~Jlopo.aa B npo·-
. M ' . 

cTpaJICTBe 10, oKpy:lKaiOmeM Kopnyc KaMepbi, MeHSieTCSI 

3. 



Puc. 1. CxeM a HoBoro cnoco6a aamHTbi KpuoreHHbiX no
BepXHocTe:li OT aarp.si3HeHH5I OTBepaeBIIJHMH raaaMH Ha 
npHMepe 3aUlHTbl HnniOMHHaTopa BOll0pOllH01i ny3bipbKOBO:li 
KaMepbi c AhroapHo1i cucTeMo:li TennouaonRimu. 1 - Kopnyc 
KaMepbii 2 - pa6oqufi o6'beM; 3 - cTeKno-unnroMHHaTop 
Kopnyca KaMepblj 4 · - !flnaHeu Kopnyca KaMepbi; 5 - llhiO:
ap KaMepbii 6 - perynRTop; 7 - poTaMeTp; 8 - KpbiiiJKa 
a&roapa; 9 - unnroMHHaTop KPbiiilKH; 10·- BHyTpeHHR.si 
nonocT& a&roapa; 11 - noaaecKa KaMepbi; 12 - paaua
TopHbi1i Tennoo6MeHHHK CHCTeMbl TepMOCTaTHpOBaHH.si; 
13 - nepq)opupo.BaHHa:S Tpy6Ka; 14 .:... !flun&Tp; 15 ·- pe
rynupyromu:li BaHTHnh. 
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B COOTBeTCT_BHH ,c ero TennonpOBOllHOCTbiO OT KOMHaTHOfi 

T 1 y KPbiiiJKH , ( ce'teHHe 1) llO TeMnepaTypbi >KRAKoro ao

aopoaa T 2 ( ce'teHue 2) ~ 

AHanua noKaaan cneayromee •. Ilpu -. p~6oTe KaMepbi B pa

aoo6pa3Hbifi aoaopoa; oKpy:>Karoum:a_ xopnyc KaMepbi, no

cTynaiOT npHMeCH · B p~ayn&TaTe ra;)KeHH.si .. noBepXHOCTeA, 

H:axoaRntHXCR- Bo BHyTpeHHeA nonocTH a&roapa; npoHHKHo:- -. 

BeHH.si aTMoc!flepHoro aoaayxa co c.Z.opoHbL KpbiiiJKH a&roapa· 

H llP• Y HniiiOMHHaTopa. 3 (ce:<~eHHe 2) KOHUeHTpaUH.si npH-. 

Mece:li B BOllOPOlle paBHa ( n ·10 ) 2 u onpeaeAen.sieTc.si ux 

ynpyrocT&ro napa npu TeMnepaType . T 2 • Y KpbiiilKH a&ro

apa (ce'teHue 1)·KoHueHTpauHR npuMeceA paBHa ( n10 ) 1 

H 3SBHCHT OT CKOpO-CTH nocTynneHH.si HX BO BHyTpeHHIOIO 

nonocTb A&roapa. (n 10 )
1 

>(n
10

! 
2

; · T 
1 

> T
2 

~ Bnaroitap.si 

.rpaaHeHTaM. KOHUeHTpaUHA H TeMnepaTypbl UpHMeCH AH!fl:-
, • < ·~; • { ' • 

!flyHAHpyiOT K HnnroMHHaTopy H Bb1MepaaroT Ha ero nosepx

HOCTH hI • OcHoBHoA BKnaa B · nocTynneaue npuMece.:li. 

nyTeM ra;)KeHH.si- BHOC5IT noBepXHOCTH; HMeiOIIIHe ·. OTHOCH

TenbHO BbiCOKYIO TeMnepaTypy, T.e. noBepXHOCTH,. pacno-. 

no:>Ke~Hl:iie y KpbiiUKH ·a&roapa ·H · caMa Kp:bimKa.; TaM :>Ke 

pacnono;)KeHbi ynnoTHHTen&Hbie npoKnaAKH, 'lepea KoTo

pbie TaK;)Ke B03MO;)KHO aaTeKaHHe npuMecefi. 

CornaCHO H3BeCTHOMy cnoco6y npeaoxpaHeHH5I Hnnro-
. ' 

MHHaTOpOB KOpnyca KaMephl OT aarp5I3HeHHfi OTBepAeB-
:... ' .. 

IIJHMH raaal\m noBepXHOCTHt BXOll.sintHe BO BHyTpeHHIOIO 

5 



nonocT& A&IOapa, nepe.n oxna:>K.neHHeM KaMepbi .nnHTen&-

HO Tp9HHpyiOT nyTeM B8KYYMHpOBBHHR nonoCTH H aanon-

aeHHa ee 'IHCTbiM so.nopo.now.; YcTaHaBnHBa!OT mni03bi 

H o6ecne'IHB810T 'noBbillleHHYIO repMeTH'IHOCTb aanopHbiX 

Opi"BHOB, CBR3biB8101IlHX nonoCTb . Ab108pa C M8I"HCTpan.RMH t 

aanonHeHHbiMH I"838MH, KOHAeHCHpyiOIIlHMHCR npH TeM

nepaType pa6o'leA >KKAKOCTH KaMepblo O.naaKo~ K8K no:.. 

Kaaan onbiT pa6oTbi KaMepbi, HasecTHbiii cnoco6 aamHTbi 

ae o6ecne'IHBaeT Heo6XOAHMOA AnHTen&HOCTH pa60Tblo 

qepea 5-6 cyToK aapy:>KHaa nosepxaocT& HnniOMHHaTopa 

KOpnyca 38I"pR3HReTCR BbiMep38101IlHMH npHMeCRMH HB

CTOnbKO ( pHc. 2), 'ITO aeo6xo.nHMo npeKpamaT& pa6oTy 

KaMepbi, oTennRT& ee H nposo.nHT& see onepauHH no O'IHCT

Ke BHyYpeHHeA nonOCTH AbiOapa 38HOBOo 

. . /51 
HaMH 6bm npe.nno:>KeH HOBbiA cnoco6 aamHTbi oT 

3ai"pR3HeHHA OTBep,neBlliHM" I"838MH nosepXHOCTeA HH3-

KOTeMnepaTypHOI"O cocy.na.' llpe.nno:>KeHo ycTpoAcTao / 6/ 

.nna peanHa auHH aToro cnoco6a aa KpHoreaaoA nyabip&

KoBoA KaMepe. CymifocT& aosoro cnoco6a aaKniO'IaeTcS! 

B TOM, 'ITO B npoCTp8HCTBO OKOnO 381IlHIIl8eMOA noBepx

HOCTH ( HanpHMep, Hapy:>KHOA noBepXHOCTH HnniOMHHaTopa 

KOpnyca K8Mepb1) HanpaBnRIOT nOTOK 'IHCTOI"O HeKOHAeH

CHpyiOIIlei"OCR raaa, TeKylllHA H8BCTpe'ly npHMeCRM CO 

CKopocT&IO, o6ecne'IHBaiOmeA _aa.naaaoe npe.nen&Ho .nonycTH

Moe KOnH'leCTBO BbiMep3810UlHX fipHMeceA Ha nosepXHOCTHo 

3arpaaHeHHbiA raa B KonH'IeCTBe, paBHOM nocTynaiOmeMy 
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PHc. 2. <PoTOCHHMKH pa6o11ero o6'heMa 100-caHTHMeTpo:
aoii so.nopo.nHoii ny3bip&KoBoil: KaMepbi c AhiOapHoil: Tenno
HaonauHeii. Hcnon&aosanHc& paaee HaBeCTHbie MeTOAbi 
381IlHTbl Hapy:>KHOll noBepXHOCTH HnniOMHH8Topa KOpnyca 

.KaMepbl OT 38I"pR3HeHHii OTBep.neBlliHMH raaaMH. llepe,n 
oxna:>K.n.eHHeM KaMepbi nposo.nHnac& B Te'leHHe 120 'lacos 
TpeHHpOBK8 K8Mepbi B8KYYMHpOB8HHeM . ee CHCTeM C ne
pHOAH'IeCKHMH aanonHeUHRMH HX 'IHCTbiM BOAOPOAOM. 
A, E, B- cooTBeTCTBeHHo 'lepea 1, 3·H 5 cyToK pa6o
Tbi KaMepbi. 3aMeT.I_IO noCTOSI HHoe. HapacTaHHe tPoHa, o6y
cnoaneHHOe aarpaaaeHHeM HnniOMHHaTopa. 
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'IHCTOMY raay, BbiOpaCbiBaiOT H3 yKaaaHHoro npoCTpaHCTBa. 

KaK noKaaaHo B pa6oTe / 7/ , npHMeHeHHe aT oro cnoco6a 

noaaonSieT o~6ecne~~~~ ~~a:K.Z.H~eCKH cKon&._yronflo .lmH

Ten&Hyro aamHTy .~nnroM~~aT~pa ·.KaM~pbi ~T ,abx~e~aaromHx · 
npHMecefi: na)l{e ·5e~: -~_pbnoil)Kl!;e~~~o~·- ipeHH:~oBKH BHyTpeH-

.·· ~"::- .. 
aefi: nonocTH n&roapa ~epen oxna)l{nea~eM. 

B Ka'!ecTae 'IHCToro raaa llnB opraHHaauHH noToKa. 

HaBCTpeqy llHqxpyHllHPYIOinHM npHM9CSIM ( BBepX K KpbiiiiKe 

llbiOapa) (pHCo 1) HCnon&ayeTCSI BOllOPOll1 HCnapHBIIIHHCB 

B panHaTopHOM ::ennoooMeHHHKe CHCT9Mbi TepMOCTaTHpO

BaHHSI KaMepbi. Opofi:llH ~:r_oponnaCTOBbiH. !f>HnbTp 14 C no-

paMH paaMepaMH 1 MKM1 BOllOPOll nocTynaeT BO BHyTpeH

HIOIO nonocTb ll&roapa qepea nep!f>opHpoBaHHyro .Tpy6Ky 13 

llHaMeTpOM 6 X 1 MM1 paaMetneHHYIO no nepH!flepHH !flnaaua 

4 KaMepbi caapy)I{H ee panHaTopa 12. Bi:.x6poc aarpSiaHeH- . . ' 

Horo raaa ocymecTanBeTCSI qepea KphliiiKY ll&roapa c no

Mom&ro perynBTopa naan~HHSI 6~ KonH'IeCTBO nponyaaeMoro 

BOllOpOlla H COOTB9TCTByiOinaSI eMy CKOpOCTb nOTOKa KOHT

ponHpyiOTCSI poTaMeTpOM 7. 06~eMHaSI CKOpOCTb npOllYBKH 

ycTaHaBnHBaeTCSI C nOMOinbiO HrOnb'laTOrO B9HTHnSI 15, 

HMeromero npoxon llHaMeTpoM. 3 MM. 

· npH paooTe KaMepbi OO~eMHaSI CKOpOCTb noTOKa ( onpe;.. 

neneHHaSI npenaapKTenbHO pacqeTJ{hlM nyTeM /7 I ) ' co- . 

cTaBnSina - 0,5 HM3/qac, 'ITO cooTBeTCTBoBano cpenaeA 

nHHeAaofi: cKopocTH noToKa B ceqeHHH 1 (y Kphliii~H)~ = 
: 1,4 • 10-4 MlpeK H B C8'19HBR 2 . ( B BepxHefi: nnOCKOCTH ·· 

panHaTopa) v2: 1,4 ° 10-5 ~leeK. OoT~K raaa OTHeceH 

8 

KO BCeMy C9'19HHIO BHyTpeHHefi: nonOCTH Abroapa. CnenyeT 

aaMeTHTb1 'ITO HcnapHBIIIHtiCSI BOllOPOll
1 

OopaayromHft no

TOK1 npH CB09M llBH)I{9HHH BBepx K KpbiiiiKe llbiOapa Ha

rpeaaeTCSI H TeM CaMbiM1 nOBbiiiiaSI CBOIO 3HTan&nRI0
1 

CO

OTB9TCTB9HHO alf>!fleKTHBHO KOMneHCHpyeT TennonpHTOKH 

K KaM~pe TennonpOBOllHOCTbiO. 06~eMHaSI npollyBKa BOllO

POllOM B 0, 5 JIMS I 'lac noaaonSieT yMeH&IIIHTb Heo15xonH-

Moe KOnR'IeCTBO )I{HllKOro BOllOPOAa AnSI KOMneHCaUHH Ten

nonpHTOKOB npHMepHO Ha 6,5 n )I{HllKOro BOllOPOAa B 'laC. 

Opa yKaaaHHoA CKopocTu noToKa o6ecneqaaanac& Heo6xo

ARMaSI llnSI HaiiiHX ycnoBHfi: llnHTen&HOCTb paoOTbi KaMepbi 

6ea aaMeTHoro aarpSiaHeH~SI annroMHHaTopa B Te'leHHe He 

MeHee 24 cyToK ( pac. 3). · 

nRTepaTypa 

1o EoHo .llbSIIfKOBo ABTo CBHllo CCCP N.J 153486
0 

. 

Bronn.·aao6p. · H T·oa. au.,_ N9 3, · 1963. 

2. E.I.Djatschkow und A.G.Seldowitsh. 
Monastberichte DAW Berlin, Band 7, Heft 
10~11, 5.812, 1965. 

3. N.J. Balandicov., V .A. Belushkin, L. B.Golo
vanov, E.I.Dyachkov, A.G.Zeldovich, 
Y.K.Pilipenco. Cryogenics,l966, 6, No~3, 
158. .. -

~· n.s. TonoBaHoB, E.H. D&SI'IKOB, A.r. 3enbllOBH'Io ny-
·. ~3bip&KOBbie KaMepbi. · MaTepHanbi pa6oqero coaema.fiHa 

~~ ~o TeXHHKe nyabtpbKOBhlX. KaMep. Dy6aa, OH.RH, 
/ 13-4446, CTp. 121, 1969. . 

/ . . 

5. E.H • .lli:.s'IKoa H A.r. 3en&noBH'I. A aT. cBHA~ CCCP 
N9 309329.; Bronn. OHnOT3,. M 22, 1971. 

9 



6. E.H • .llhSI'IKOB H A.r. 3enhJlOBH'I. AaT. caHn. CCCP 
. N9 283422. Elonn. OHTIOT3, N9 31, 1970.· . 

7. E.H • .llMI'IKOB • .llerroH~ rry6n. OH.HH, E2-8-6164, 

.lly6aa, 1971. 

PyKOIIliCb IIOCTyiiHll8 B H3Jl8T9llbCKHH OTJl9ll 
26 MapTa 1973 rona 

PHc. 3. ct>oTOCHHMKH pa6oqero o6'beMa. 100-caHTHMeTpo
Boii BOJlOPOJlHOH IIY3blpbKOBOH K8M9pblo TipHM9HSiliCH HO
BbiH CIIOC06 38lliHTbl Hapy)KHOH IIOB9pXHOCTH HlllllOMHH8-
TOpa Koprryca OT sarpSI3H9HHH OTBepJl9BlliHMH rasaMH. 
OcymecTBnSinacb rr·acTostHHaSI rrponyaKa BHyTpeaaeif· rro

nocTH Jlbi08p8 KaMepbi HCII8pHBlliHMCH. BOJlOPOJlOM CO cpen
H9H CKOpOCTblO V 2 = 1,4 • 10-5. Mf C9Ko CKOpOCTb IIOTOK8 · 
B ceqeHHH aa ypoaae panHaTopa. A H E - cooTBeTCTBeH-:

HO qepes 1 H 24 cyToK pa6oTbi KaMepbi. BHnHo, 'ITO 

¢oH H9 yB9liH'IHB89TCSI. 
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HeT JU1~ npo6eJIOB a Barnett 6M6JIHOTeKe? . 
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He 6hiJIII 3aK83aHbl paHee • 

13-3700 

. .il~3893 

Pl-3971 

10-4220 

10-4226 

10-4229 

10-4231 

10-4244 

PI0-4245 

10-4319 

4-4589 

2-4816 

16-4888 

3,.4891 
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•neKTpoaaxe. ,llyoaa, 1967. 
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Ma no cTpyKType B,ll,pa. ,lly6aa, 1968. 192 CTp. 3 p. 76 K. 
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HLIM B3BHMO,ll,eilCTBRJUA, ,llyGHa, 1968. · . ' 294 . CTp. 3 p. ·}7 K. 

3BM s 3xcnepeMeHTam.aoll 4JH3HKe. JJexuua,. Anyw· 
Ta, 1968. . .· . . . 
H.3son~ocxu, IO.Ocrauesn'!, B.IIpexo,li,LKO. IIpaweae· 
H&e 3BM B cneKTPOMeTpH'leCJCHX 31CCnepaMeHTBX ll,ll,ep• 
aoli4JH3HKH. . . 

JJexuna Toll JKe. mxonLI •. A.J)..Kapnoo. C,llC·1604A 
B opraHB3aUHJI BBOJlA"'BDIBO,Ila Ha .3TOi: MaWHHe. 

JJexunu Toll JKe mxonLI •. H.A.ronyTsua, IO.B.3aaes· 
cxnll. MeTO.llBJCa 15ec4JunJ.MOBLIX ucxposLix xaMep 
B $JI3BJCe BLICOICHX 3Hepi"Hli. 

JleKUBH TOil lKe WKOHLI, r.H.3a6HJIKHH, 3BM B 3a• 
,li,B'{BX 3KCnepoMeHTBHI>HOJI 4JB3BICH, 

JJexuae roil JKe mxonLI /ua aurn.li3LIKe/. B.B.Myp· 
X3.ll. Oopa6orxa 4JoTonneaxa ny3LIPLKOBoii xaMepLI 

.. c noMO~I>IO HP ,n:. . 

Jlei<UHB TOli JKe WICOHLI· /Ha aern. R3LIKe/. fl.3a· 
Henna, 06patiOTKB ,li,BHHLIX HCKpOBLIX 4JenLMQBLIX H · 
liec4JHHLMOBLIX ICBMep, 

JJexuee Toll JKe mxonLI /aa aurn. uLixe/. Cliopeux 
nexueli • npeMeneeee 3BM s 3a,ll,a'lax 3KcnepeMeH· 
TanJ.Koli 4Ju3HJCH, /Kosa'!, TpeM6neii, JJeser, JJannc, 
Jlop,ll,, Uon/. 

Po~eHHe MHpHOro BTOMB /cfiOpHBIC CTBTeii/. 

BexTopuwe w:e30HLI a 3nexTpowarHRTHLie B38BMO"' 
,li,OliCTBU, ,lly6Ha, 1969. 

,ll03HMeTpBll H3HY'IOHHli H 4JB3HKB 3B-TLI 3BPJilKeHHLIX 
'IBCTBJI, ,lly(iaa, 1969. 
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Ta, 1969.. · 
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