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1. BBe~eHHe 

B npouecce CHCTeMaTH"tIeCKOrO H3Y"tIeHHH MlOOHHoro KaTaJIH3a H)lep

HhIX peaKUHH CHHTe3a [1] B "tIHCTOM )leHTepHH B03IrnKJIa He06xo.llllMOCTh B 

onpe)leJIeHHH pH)la BalKHhIX xapaKTepHcTHK 3Toro HBJIeHHH npH HH3KHX 

TeMnepaTypax BnJIOTh)lO HeCKOJIhKHX rpa)lycoB ReJIhBHHa. C 3TOH ueJIhlO 

B JIa60paTopHH H)lepHhIX np06JIeM ORHR pa3pa60TaHa H C03)laHa TaK 

Ha3hIBaeMaH TBep)lO)leHTepHeBaH MIDIIeHh (T.llM), cnoc06HaH pa60TaTh B 

HHTepBaJIe TeMnepaTYP 5 -T 40 R. T.llM OTJIH"tIaeTCH OT MIDIIeHeH, OIlli

caHHhIX B [2,3,4] TeM, "tITO npH ee npoeKTMpOBaHHH 6hIJIH npHHHThI cneUH

aJIhHhIe MephI )lJIH paBHoMepHoro (6e3 KaBepH) 3anOJIHeHHH TBep,llliIM )leit

TepHeM H onepaTHBHoro ynpaBJIeHHH ee TeMIIepaTypoH npH OTCYTCTBHH 

3aMeTHoro TeMnepaTypHoro rpa)lHeHTa no BceMY 06'heMY )leHTepHH. 

2. AMUYJIa T,n:M 

ITo YCJIOBHHM 3KcnepHMeHTa )leHTepHit BHYTPH aMIIYJThI MOlKeT Haxo

,llHThCH B TBep)lOM, lKH)lKOM H ra3006pa3HOM COCTOHIrnH (c nJIOTHOCThlO 

ra3006pa3Horo )leHTepHH He BhIme 0,8 'OT nJIOTHOCTH lKH)lKOrO BO)lOpO)la). 

AMnYJIa BhInOJIHeHa H3 HeplKaBelOlUeH CTaJIH X18H10T B BH)le UHJIHH)lpa 

C BepTHKaJIhHhIM paCnOJIOlKeHHeM OCH (pHc.1). TOJIlUHHa CTeHOK aMnYJIhI 

1,5 MM, ,llHaMeTp - 60 MM, BhICOTa - 100 MM. BHYTPH aMnYJThI pacnOJIO

lKeHhI ,llBa O,llHHaKOBhIX ra30BhIX TepMOMeTpa (fT), KOJIJIeKTOp TenJIo06

MeHHHKa C npoBoJIo"tliIhIM KOH)lyKTOpOM. AMIIYJIa paCC"tIHTaHa Ha pa60"tlee 

)laBJIeHHe )l0 40 aTM. }laBJIeIrne B MIDIIeHH KOHTpOJIHpyeTcH MaHOMeTpOM 

THna "Can<pHp" C ,llHana30HOM H3MepeHHH )l0 10 aTM (M2 Ha pHcA). 

AMnYJIa T.llM OXJIalK)laeTCH reJIHeM, npoxo)lHlUHM "tIepe3 Me)lHIdH Tpy6

"tIaThIH TeIIJIOofiMeHlllfl{ Tl, H MOlKeT HarpeBaThCH CIIHPaJIhlO II H3 KOH

CTaHTaHOBOH npOBOJIOKH, HaMOTaHHOH Ha 3TOT TenJIo06MeHlllfl{. Oco

6eHHocTh MHllieHH 3aKJIlO"tIaeTCH B TOM, "tITO )lJIH YMemmeHHH rpa,llHeHTa 

TeMnepaTyphI no BceMY 06'heMY B aMIIYJIY T,l(M BCTpoeH KOH)lYKTOP R, 

COCTOHlUHH H3 500 Me)lHhIX npOBOJIOK ,llHaMeTpOM 0,4 MM. IIpOBOJIOKH 

paCnOJIOlKeHhI BepTHKaJIhHO B maXMaTHOM nopH)lKe, paCCTOHIrne MelK)ly 

coce)lHHMH npOBOJIOKaMH 2 MM. ROHCTPYKUHH KOH)lyKTopa Y)lepJRHBa

eTCH qeThIphMH ceTKaMH H3 HeplKaBelOlUeH CTaJIH C marOM 1 MM, pacno

JIOlKeHHhIMH paBHoMepHo no BhICOTe MHmeHH.BIrn3Y aMIIYJIhI npOBOJIOKH 

c06paHhI B 8 nY"tIKOB H npHBapeHl:d K Me,llHOMY KOJIJIeKTOpy RT. B ueH
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Tpa.JThHOH qaCTH KOH,lI,YKTOpa Ha pa3HOH BhICOTe CMOHTHpOBaHhI aMnYJIhI 

.lOJYX ra30BhIX TepMOMeTpOB, KOTophIe He KacalOTCH Me,lI,HhIX npOBOJIOK H 

UeHTPHPYlOTCH CeTKaMH. BhICOKaH TenJIOnpOBO.lI.HOCTh Me1I.H 06eCneqH

BaeT MaJIhIH TeMTIepaTypHhIH rpa,LUIeHT B 06'heMe MHIIIeHH H n03BOJIHeT 

6hICTPO nepeXO,LUITh OT O.lI.HOH TeMTIepaTyphI K ,lI,PyroH. 

-TH 

-A 

n 
-Tl 

-P8 

PHe. 1. TBep,no,neHTepHeBaH MHmeHh 

1-4 - aMrrYJIhI fT; A - aMrrYJIa T,lJ,M; R - rrpOBOJIOqHhIH KOH,nYK

TOP; RT - KOJIJIeKTOp TeuJIoo6MeHHHKaj n - HarpeBaTeJIh; P8 

pa,nHaU;HOHHhIA 3KpaH; Tl - TerrJIoo6MeHHHK; TH - TPy6Ka HarrYCKa 

,neATepHH 

3. CHCTeMa OXJIruK,lI;eHHJI T,n:M 

HH3KOTeMTIepaTypHaH qaCTh YCTaHOBKH (pHc.2) npe.lI.Ha3HaQeHa ,UJIH 

,UJIHTe.JThHOrO (10 -;- 20 QaCoB) no.u.ueplKaHHH CPHKcHpoBaHHoit TeMrrepa
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TYPhI MHIlleHH C TOqHOCTbI<) 0,2 K B }lHarra30He 5,5-;- 40 K. ,}JUJ:,ruum: 
reJIHH H3 .lUllOapa ,l.l rro)1, )1,aB'{IeHHeM rrepeTeKaeT rro CH<P0HY C B TerrJIoo6

MeHHHKH MHIlleHH Tl-T4, o~6HpaeT TerrJIO H c6pacLIBaeTcH B ra3rOJIb)1,ep 

fT. IIpH pa60Te B }lHarra30~ TeMrrepaTYP 5 -;- 10K re.JIHit OTKa'1.HBaeTCH 

<p0pBaKYYMHhIM HaCOCOM TH~ HBP-5,l.l. Pacxo)1, reJIHH YCTaHaBJIHBaeTCH 

pe)1,YKTopOM P H BeHTHJIeM I}. 

x 
C -

He 
P -

t T3 

A 

1 
MH 

mr 

PHC. 2. CHcTeMa OXJIalK,lJ;eHHJI T,l1;M 

A - aMUYJIa T,n:M; B - BeHTHJIh; BK - BaKYYMHbIA KOlKyX; rr - ra3
rOJIh,lJ;ep; .n: - )J.hIOap; .lKr - lKH)J.KH:A: reJIH:A:; M3,M4 - MaHOMeTpbI; 

MH - Typ6oMOJIeKYJIJlpHbIA Hacoc; P - pe,lJ;YKTOp; PM - paCXO,lJ;OMep; 

C - CH<P0H; TI-T4 - TenJIoo6MeHHHKH MHmeHH; ~BH - qJOpBaxYYM

HbIA Hacoc; :3 - pa,lJ;Han;HOHHbIA 3KpaH 

B ueJIHX TerrJIOH30JIHl(HH MHmem 3aRJIIOQeHa B BaKYYMHLIH KO}l{YX C 

HCrrOJIb30BaHHeM 3KpaHHo-BaKYYMiIOH H30JIHIlHH. ,l.lJIH YMeHhllIeHHH pa

.L(HaUHOHHoro HarpeBa aMIIYJIa MImIeHH o6MoTaHa TpeMH CJIOHMH aJIlOMH

HH3HpoBaHHoro MaHJIapa TOJIIII;HHOH 20 MKM. Me}l{JJ,y aMIIYJIOH MImIeHH H 

HapY.>KHhIM BaKYYMHhIM KO}l{YXqM pacrrOJIO}l{eH pa}lHaUHOHHLIH 3KpaH H3 

Me)1,H TOJIIUHHOH 1,5 MM, Ha Hero HarraJlHhI TPy6qaT1i1e TerrJIoo6MeHHHKH 
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T2,T3, OXJlalK,lI.aeMLle 06paTHhIM IIOTOROM reJlHH, TeMIIepaTypa 3KpaHa He 

IIpeBllImaeT 100 K. TeIIJlOo6MeHHID{ T4 OXJla}K,lI.aeT Tpy6RY IIO,lI.BO,lI.a ,lI.eH

TepHH R aMIIYJle T,UM. Bce XOJIO,lI.Hlde IIoBepxHocTH BHYTPH BaKYYMHoro 

KOlKyxa o6MoTaHld IIHTblO CJIOHMH aJIlOMHHH3HpOBaHHoro MaHJlapa (Ha 

pHCYHKe He IIOKa3aHO). Pa60'lHH BaKYYM 10-4 - 10-5 TOp B rrepeJIHBHOM 

CHcpOHe H BaKYYMHOM KOlKyxe MHllleHH 06eCrre'lHBaeT Typ6oMOJIeKYJIHp

HldH Hacoc BMH-150M. 

PHC. 3. CHcTeMa TepMOCTa6HJIHSallHH T,l1;M 

1-4 aMrrYJIhl rT; A - aMrrYJIa T,l1;Mj BIT - 6JIOK IIHTaHHHH; BO-B3 
BaKYYMMeTphlj ,l1;M - .n;H<p<pepeHIlHaJIhHhl:A: MaHOMeTp; K - KarrHJI

JIHP; Kll. - UH¢POBOH KOMnapaTOp; n -HarpeBaTeJII>; P9 - pa.n;HaUH

OHHhl:A: 3KpaH; T1 - TeIIJIOo6MeHHHK; <l>BH <p0pBaKYYMHhl:A: Hacoc; 

ll;B - IlH<PPOBO:A: BOJIhTMeTp 

Ha pHc.3 H306palKeHa cxeMa ROHTPOJIH H YIIpaBJIeHHH T,UM. OHa 

IIpe,lI.yCMaTpHBaeT B03MOlKHOCT]) H3MepeHHH TeMITepaTypld aMIIYJIld ,lI.BYMH 

ra30BldMH TepMOMeTpaMH C reJIHeBldM 3aIIOJIHeIDieM rTl,rT2 H TeMIle

paTYPld TeIIJIOo6Me~a Tl - rT3,rT4. BhI60p ra30BhIX TepMOMe

TpOB CBH3aH C Tpe60BaHHHMH K 'lHCTOTe ,neHTepHH BHYTPH aMIIYJlld T,UM. 

06':beM pa6o'lHX "XOJlO.ZJ;HldX" aMIlYJI rT COCTaBJIHeT 2 CM3. "TerrJIldMH" 

06':beMaMH aMIlYJI rTl-rT3 JlBJIHlOTCH BaRYYMMeTphI BI-B3, a rT4- .lI.Hcp

cpepeHJ.:OilaJIbHldH MaHOMeTp ,UM. AMIIYJIld rT Coo6malOTcH C TerrJlldMH 

06':beMaMH rrpH rroMOIIlH KaIIHJIJIHpOB H3 HepmaBelOmeH CTaJlH 01 MM, ,nJIH

4 



HOH 1,5 M. KanHJIJUIphl COe.llHIIeHhI C aMnYJIaNfH JIa3epHOH cBapRoH. llJIR 

YMeHhllIeHHR pa.llHaUHOHHoro HarpeBa aMnYJI rT3 H rT4. HanaRHHhlX 

Ha TenJIo06MeHHHR Tl. npe.llycMoTpeH Me.llHhIH 3RpaH P3 B BH.lle .llHCRa. 

COe.llHHeHHhlH TenJIOnpOBo.llOM C ROJIJIeRTOpOM TenJIo06MeHHHRa T 1. 
BaRYYMMeTp BO HCnOJIh3yeTcR .llJIR yqeTa H3MeHeHHH aTMoc<l>epHoro 

Jl.aBJICHHR. fIonpaBRa Ha TeMIIepaTYPY B IIOMemeHHH onpe.lleJIReTCR C 

nOMOlllhlO nORa3aHHH cnHpToBoro TepMoMeTpa (Ha pHCYHRe He nORa3aH). 

)XJIR TepMOMeTpOB 1'1'1- fT3 OTHOllIeHHC nOJIHOrO 06'heMa ~~1 R xo

JIO,lllIOMY Vx Bhl6paHo paBHhlM 30. 3TO 06eCneqHHaeT MaRCHMaJIhHYlO 

qYHCTBHTCJlhHOCTh npH60pa H )lHana30He TeMnepaTYP 5 -;- 20 K. TepMo

MeTphl 1''1'1- rT:J H.aJIH6pOl~aHhI I1pH rCJI.HeHOH H a30THOH TeMnepaTypax H 

lIO llaBJIeHHlO HaChlilleHUblX napOB }l{HllROrO }(c:t'iTepHR in situ H npout'cc(,:> 

3anOJIHeHHR MHllIeHI1. 

Pe3YJIhTaThI RaJIH6pOBRH Y.llOBJICTBOpWreJIhHO onHthIBalOTCR <l>OPMY

JIOM, 3aHMcTBoBaHHoM .113 [5], IIpH HBCJl.eHHH IIOnpaBOqHOrO MHO}l{.HTeJIR 

z(T), yqHThlBalOluero H3MeneHHC "3<l><l>eRTHBHoro" XOJIO.llHOrO 06'heMa co

ellHHHTeJIhHhlX RanHJIJIRpOH H HeH.llcaJlhHOCTh reJIHH: 

(1) 

z(T) = 1 - 0, 56/T. (2) 

8.lleCb P - .llaBJIeHHe; T - a6COJIlOTHaR TeMIIepaTypa; V~l nOJlHhlM 

06'beM ra30Boro TepMOMCTpa; Vx XOJIO.llHWti 061,CM; Pn - HallaJlhlIOe Jla

BJIeHHe; TH - HaqaJIbHaR TeMnepaTypa. 

TenJIhlH 06'beM rT4 eCTb nOJlO}I{HTeJIbHaR HaMepa cpaHHelU:UI llwc:p<jH'

peHUHaJIbHOrO MaHOMeTpa 11M, ero OTpHuaTeJIbHaR KaMepa OTRaqalla. 

CHrHaJI C J~M CqHThlBaeTCR UH<PPOBhlM BOJIhTMCTPOM lU-300 .11 110}la

eTCH Ha TpeX.lleHa.llHhlH UH<PPOBOH ROMnapaTOp KI L. Ha ROMIIa paTOpf' 

BPyqHYlO 3a.llaeTCH 3HaqeHHe .llaBJleHHR H I'T4, cooTBeTcTBYlOUl('(' Tpe

6yeMoH TeMnepaType. ilPH CHH}I{eHHH TeMuepaTypbl T 1 l1H}I{C nopOl'O

BOH KOMnapaTop BHJIlOqaeT nHTaHHe HarpCnaTeJIR II. npH npem,JlllCIlWH 

- HhlI{]IlOlJaeT. TaKHM o6pa30M, CHCTeMa TcpMOCTa6HJIH3aUHH pa6oTa(,T B 

YCJIOHHJlX H36blTOlUIOro paCXO.lla reJIHR. 
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4. CHcTeMa raaoo6eCneQeHHJI T,l1:M 

CHCTeMa ra300fiecneqeHHH (Cr) CJIY}l{HT .l{mi OQHCTKH.l{eiiTepHH OT 

npHMeceH .l{0 ypOBHH 10-7 H 3anOJIHeHHH MHllleHH .l{eHTepHeM H reJIHeM. 

CHcTeMa ra300fiecneqeHHH (pHcA) cO.l{ep}l{MT n<1> - naJIJIa.llMeBhIH <j>HJIbTP, 

ueOJIMToBYIO JIOBYlllKY UJ1, <j>MJIbTP npe.l{BapMTeJIbHOH OQMCTKH - BJIarO

MaCJIOOT.l{eJIMTeJIb <1>, eMKOCTM .l{JIH xpaHeHMH .l{eHTepHH, MaHoMeTphI Ml r 

H M2, 20 CMJIb<j>OHHhIX BaKYYMHbIX BeHTMJICH. ROMMYHMKaUMM cr BhI

nOJIHeHbI H3 TpyfiKH 014 MM M MeTaJIJIOpYKaBOB (Hep}l{aBeIOIUaH CTaJIb). 

l{oMMYHMKauMH "QMCTOH" QaCTH YCTaHOBKH, COe.l{MHHIOIUMe aMnyny MM

IlleHM, fiy<j>epHhIH fiaJInOH Bfi, naJIJIa,llMeBhIH <j>HJIbTP H BblcoKoBaKYYMHbIH 

Hacoc HOP11-100, ofiMoTaHhI JIeHTOQHhIM 3JIeKTpOHarpeBaTeJIeM 9 HT'JI
180. Bce Y3JlbI cr paCCQHTaHhI Ha .l{aBJIeHHe He MeHee 40 aTM, naJIJIa

.l{HeBbIH <j>HJIhTP - 5 aTM. 

II~: IH 
Bp 

10JI 

,...----,.--:*-- aTM 

B B 

D HerY~--+-----------~ 

PHC, 4, CHcTeMa ra3006ecneQeHHH T.1lM 

A - aMnYJIaT.1lM; AJl - a30THaH JIOBYllIKa; E - 6aJIJIOH; E6 - 6y

q)epUbIH 6aJIJIou; Ep pa60QHH 6aJIJIOH; BBH - BbIcoKoBaKYYMHbIH 

Hacoc; BJl - BaKYYMHaH JIaMna; MO,Ml - MaHOMeTpbI'; M2 - Ma
HOMeTp nina "CancpHp"; H narpeBaTeJIb; ll<l> .:. naJIJIa.llHeBbIH 

CPHJIbTP; <P - BJIarOMaCJIOOT,lleJIHTeJIb; <PBH - cpopBaKYYMHbIH .Ha

COc; lUI - ueOJIHTOBaH JIOBYllIKa 

OT.JHCTRa ra3a M 3arrOJIHeHHe aMnYJIhI T)J,M oCYIUeCTBJIJIeTCH cJIe.l{Y

IOUU1M ofipa30M. )J,eiiTepHH 113 fiaJIJIOHa B nepenYCKaeTCH B pafiOQI1H 
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6aJInOH Bp B ROJUfqeCTBe, }l,OCTaTOqHOM }l,JIH 3RCrrepHMeHTa. 06'.beM MH

rneHH, BaRYYMHaH JIaMrra, MaHOMeTp M2, 6y<pepHlaI~ 6aJIJIOH, IfHCTIiI~ 

06'.beM rraJIJIa}l,HeBOrO <pHJIhTpa II<P H ROMMYHHRamm: TpeHHpYlOTCH B Te

qeHHe }l,eCHTROB qaCOB C HarpeBOM }l,0 200°C Ha ypOBHe BIilCORoro Ba

RYYMa a6cop6UHOHHIilM HaCOCOM HOP,ll-100. OrrepaUHH rrpOH3BO}l,HTCH 

}l,0 Tex rrop, rrORa HaTeRaHHe B qHCTIilX 06'.beMaX He CTaHeT MeHbme 

10-4 
TOP B CYTKH.KOHTpOJIb BaRYYMa ocymeCTBJIHeTCH MaHOMeTpHtIeCKHM 

npe06pa30BaTeJIeM IIMT-4M H rrpH60pOM BMT-3. ,llaJIee IfHCTaH qaCTh 

YCTaHOBRH rrpOMIilBaeTCH }l,e~TepHeM, rrporrymeHHIilM qepe3 rraJIJIa}l,HeBIiI~ 

<pHJIIlTP· IIocJIe 3Toro CHCTeMa rOTOBa R 3arrOJIHeHHlO MHIIIeHH }l,e~Te
pHeM. 

BIilpamHBaHHe RpHCTaJIJIa TBep}l,oro }l,eHTepHH ocymeCTBJIHeTCH B }l,Ba 

3Tana. CHaqaJIa OqHmeHHIiI~ }l,eHTepHH OlKHlKaeTCH B aMIIYJIe T,llM rrpH 

20 I{ }l,0 3arrOJIHeHHH Bcero ee 06'.beMa. IIPH 3TOM }l,aBJIeHHe }l,e~TepHH B 

6y<pe PHOM 6aJIJIOHe B6 H aMrrYJIe T,llM rrO}l,HHMaeTCH }l,0 5 aTM. 3aTeM B 

TeqeHHe nOJIyqaca }l,eHTepH~ rrepeBO}l,HTCH B TBep}l,Oe COCTOHHHe rrpH TeM

rrepaType OROJIO 17 K. B rrpouecce 3aMopalKHBaHHH rrpOHCXO}l,HT yca}l,Ka 

}l,eHTepHR B MHrneHH H }l,aBJIeHHe B 6y<pePHOM ':6aJIJIOHe nMaeT AO 2+3 aTM. 

06~ee KOJUIQeCTBO AeHTepHSI B aMIIYJIe MOlKeT COCTaBJIHTh He 60

JIee 350 JIHTPOB rrpH HOpMaJIhHIilX YCJIOBHHX. B ueJIHX 6e30rraCHOCTH Ha 

Bcex 3Tarrax pa60TIiI, BRJIlOqaH BpeMH 3Rcrr03HUHH Ha YCRopHTeJIe, BeH

THJIh 6aJIJIOHa B6 Ha rrYTH }l,e~TepHH H3 MHlIIeHH OCTaeTCH OTRpIilTIilM. B 

3TOM CJIyqae rrpH BHe3arrHOM BIilXO}l,e }l,eHTepHH H3 aMrrYJIIiI T,llM }l,aBJIe

HHe B CHCTeMe He rrpeBIilcHT 35 aTM. Pa60~ 6aJIJIOH Bp CJIYlKHT }l,JIH 

xpaHeHHH }l,eHTepHH MelK}l,Y ceaHcaMH Ha YCRopHTeJIe. 

5. Pe3YJIhTaThI HCDhITaHHH T~M 

ITepe}l, C60PRO~ MHlIIeHH HaH60JIee OTBeTCTBeHHlaIe y3JIIi1 6Ii1JIH HCIIIiI

TaHIiI Ha }l,aBJIeHHe, rrpO}l,eJIaHa 60JIhIIIaH pa60Ta rro BIilHBJIeHHlO H yCTpa

HeHHlO Te'tIeH. 

,llJIHTeJIhHOCTh 3arrOJIHeHHH M1ffiIeHH }l,eHTepHeM orrpe}l,eJIHeTCH rrpo

H3BO}l,HTeJIhHOCThlO HaIIIero rraJIJIa}l,HeBOro <pHJIhTpa H COCTaBJIHeT CYTKH. 

IIepexo}l, lKH}l,KOrO }l,eHTepHH B TBepJl.IilH 3aHHMaeT OROJIO 0,5 'tlaca rrpH 

pacxo}l,e reJIHH }l,0 2 JI/'tl. ' 

ITpH rrpoeRTHpOBaHHH T,llM Hac HlITepeCOBaJIO BJIHHHHe rrpOBOJIOq

Horo ROH}l,YRTopa K (pHc.l) Ha rrpouecc RpHCTaJIJIH3amm: }l,e~TepHH. ,llH
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aMeTp npOBOJIOR H paCCTOHHHe Mem.,n:y HHMH 6bIJIH paCCqHTaHbI TaKHM 

06pa30M, QT06bI npH KpHCTaJIJIH3auHH He 06pa30BbIBaJIHCb KaBepHbI B 

TBep,n:OM ,n:e1tTepHH. IIpH 3TOM YQHTbIBaJIHCb TenJIOnpOBO,llHOCTH Me,llHOrO 

KOH,n:YKTopa H TBep,n:oro ,n:e1tTepHH B paHOHe Tpo:tinoH TOqKH. <l>aKTopoM, 

onpe,n:eJIHIOIl(HM paBHOMepHOCTb 3anOJIHeHHH aMnYJIbI T,lJ,M TBep)lbIM ,n:eH

TepHeM, HBJIHeTCH cpopMa nOBepXHOCTH pa3,n:eJIa cpa3. RaK OKa3aJIOCb, OHa 

cJIa60 3aBHCHT OT rpa)lHeHTa TeMnepaTypbI no BbICOTe MHIlIeHH. 

eu 

D 

PHC. 5. rpaHHl(a pa3,neJIa <i>a3 

eu - Me,nHaJl npOBOJIOKaj d - ,nHaMeTp ,npOBOJIOKH; D - paCCTOJlHHe 
Me.)K,ny npOBOJIOKaMH; 1- rJIy6HHa npOBaJia Ha nOBepXHOCTH pa3,neJIa 
<i>a3 ,ne:itTepHJI 

OueHHM rJIy6HHY npOBaJIa I Ha nOBepXHocTH pa3,n:eJIa cpa3 npH 3aMO

palKHBaHHH ,n:eHTepHH. TenJIOnpOBO)lHOCTb npOBOJIOK An HaMHoro 60JIbme 

TenJIOnpOBO)lHOCTH ,n:eHTepHH A~, n03TOMY npHpaBHHeM TenJIOBOH nOTOK 

B)lOJIb npOBOJIOK <l>n TenJIOBOMY nOTOKY K npOBOJIOKaM OT nOBepXHOCTH 

pa3)leJIa <l>~: I 

(3) 

An(dT/dz)Sn = A~(dT/dxJS~, (4) 

And2/1 = )"~2Dl/D, (5) 

I=dJAn/2A~, (6) 

r)le d - )lHaMeTp npOBOJIOKH; D - paCCTOHHHe Mem..n:y npOBOJIOKaMH; Sn 
- nJIOm;a,llb nonepe~oro CeQeHHJI npOBOJIOKH; S~ - nJIorn:a,llb nOBepXHO
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C1'H pa3Jl.CJIa <pa3, npHXOJlHll{aHCH Ha OLl.HY npOBOJIOKY. l(JIJI JleHTepHH I 
nOJIyy:aeTCH OKOJIO 5 MM (pHc.5). vb :nOM npocfoM oueHKH nHLl.HO, t.{TO 

MaRCHMaJIhHaH rJIy6HHa nponaJIa Ha nOBepXlIOCTH pa3L1.eJIa <pa3 cJIa60 

3aBHCHT 01' paCCTOHHHH MeJKLl.Y npOBOJIOKaMH D. Ha MaKeTe KOHLl.YK

Topa 6hIJI npOneLl.eH 3KcnepHMeHT no BhIpanmBaHHlO KpHCTaJIJIa JIhLl.a H3 

BOLl.hI. 9TOT MOLl.eJIhHhIM 3KcnepHMeH1' IIOLl.TBepLl.RJI npeLl.IIOJIOJKeHHJI OTlIO

CHTCJlhHO <POPMhl IIOBepXHOC1'H pa3L1.eJIa TBE:'PLl.OM H JKHLl.KOH <pa3 n npo

uecce 3aMOpaJKRBaHHJl. TaKHM 06pa30M, IIpH BhI6pam-IOH reOMeTpHH KOH

L1.YKTopa (L1.HaMeTp IIPOBOJIOK H paCCTOHHHe MeJKLl.Y HHMH) BepOJITHOCTh 

06pa30BaHHH HaBepHhI HeBeJIHKa. 

Q,JI/"4 T,K 

6 <P 20 \...... 

<P '\
3 10 

<P \ 
<P 

<P t,"4 

0 10 20 0 0.5 

T,K 

PlfC. 6. Pacxo.LI. .lKlf.LI.KOro reJIlfH Plfe. 7. KplfBaH 3aMOpa}l{lfnaHlftl 

Ha pHc.6 nOKa3aHa 3aRHCHMOCTh pacxoLl.a JKHLl.KOrO reJIHH 01' TeMne

pa1'yphI aMnYJIhl T,lJ.M. Ee BHLI. 06YCJIOBJIeH oc06eHHoc1'HMH KpHoreHHoM 

qaCTH YCTaHoBKH. PacxoLl. JKHLl.KOrO reJIHH pe3Ko IIOBhIlIIaeTCH no Mepe 

npH6JIHJKeHHH K reJIHeBOH 1'eMnepaType, a BhIIlIe 20 l{ - cJIa60 3aBHCHT 01' 

1'eMIIepaTyphI T,lJ.M H COCTaBJIHeT MeHee 1 JI/~I. l(HHaMHKa 3aXOJIaJKHBa

HHH (pHc.7) OTpaJKaeT COOTHOIlIeHHe TenJIOeMKOCTH H TenJIOIIpOBOLl.HOCTH 

MHIlIeHH. TeMrrepaTypHaH HeCTa6HJIhHOCTh aMnYJIhI T,lJ.M He rrpeBhIlllaE:'T 

0,2 l{. 
B Te'leHHe Bcero BpCMeHH ceaHca Ha <Pa30TpoHe JUII1 (100 "{lacoB) 

Bce Y3JIhI T,lJ.M nOKa3aJIH CBOlO YCTOH'lHBYlO pa60TY. npH :nOM 6hIJIO 

npOBeLl.eHO HeCHOJIhKO Ll.eHTepHeBhIX 3KCIl03HURii BO BceM L1.Hana:lOIlE:' TCM

rrepaTYp TBepLl.OLl.eHTepHeBoM MHIlIeHH. 

ABTOPbl BhIpaJKalOT 6JIarOLl.apHOCTh A. T. BantJIelIKO, H. H. IIaB

JIOBY, B. B. <PHJIhqeHKOBY, 11. A. 101'JIaHLl.OBY :m u.eHHhlf' coneThl IIpH 

06CYJKLl.eHHH rrpoeKTa MHIlIeHH, a TaKJKe M. M. lIeTpOBCIWMY, A. II. 
l{YCTOBY, J1. B. ,lJ.eMHHY, A. E. HOBHHOBY l!1 A. A. IIoBHlwuy ~~a 
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nOMolllb npH H3rOTOBJIeHHH H HCnbITaHHHX TBepllOlleHTepHeBOH MHlIIeHH. 
Pa60Ta BbInOJIHeHa npl1 nOllllep}KK€ P<I>cl>M, rpaHT N 95-02-05197. 
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Hue meMnepamyp'HOU 3a8UCUMocmu C1Copocmu 06pa308aHUSl. M100H

'H'blX MoJte1CYJt aeumepuSl aJtSl. pa3JtU'ltH'btX CnUHOB'btX cocmOSlHuu dp
amOMOB npu BbtC01COU nJtom'Hocmu aeumepuSl.. }lC--lT<I>, 101 (1992), 
cTp.l10.5-1117. 

[2] 	 10. B. rOpllKOB, r. II. EJIHCeeB: MUWeH'b c mBepa'btM BOaOpOaOM. 

IIT,:), 1 (1976), cTp.20-22. 

[3] 	 A. B. Apecpben, it A. CYl.JKOB: MUWeH'b c mBepabtM aeumepueM. 

ITT':), 1 (1976), cTp.22-23. 

(4] 	 A. T. 3eJIbllOBHl.J, H. H. AranoB H IIp.: KpUOZeHH'ble npu60Pbt U 

ycmpoucmBa B SlaepHou rjJu3u1Ce. 8HeproaToMH311aT, 1982. 

[.5] 	 M. II. MaJIROB HAp.: Cnpa80'ltH,U1C no rjJU3U1Co-meXHU'lteC1CUM OCHO

BaM 1CpuozeHU1CU. 8HeprOaTOM11311aT, 1985, cTp.286. 

PYKonHCb nocTynHJIa B H3;:J;aTeJIbCKHH OT;:J;eJI 

20 anpeJISI 1995 ro;:J;a. 
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H3~aTenbCKHH OT~en 


06'be~HHeHHOrO HHCTHTYTa R~epHbIX HCCne~OBaHHH 


npe~naraeT BaM npH06pecTH nepellHCneHHble HHJKe KHHrH: 


HH,lI;eKC KHHfH Ha3BaHHe KHHfH 

E7-93-274 

J1.14-93-325 

.l1.1 ,9, 13-93-459 

E7-94-19 

94-55 

E2-94-95 

PI1-94-100 

P2-94-150 

.l1.14-94-269 

E7-94-270 

EI3-94-290 

TpY,lI;bl Me>K,lI;YHap0,ll;HOH WKOJIbI-CeMHHapa no <pH3HKe 
TR>KeJIbiX HOHOB. .l1.y6Ha, 1993 f. 2 TOMa. 498 H 590 C. 
(B TBep.u;oM nepervteTe) (Ha 8HfJI. Sl3.) c. 

Tpy.u;bI p8601lefO COBe~8HHSI «HeHTpoHHblH 
8KTHB811HOHHbIH 8HaJIH3 B oxp8He OKpY>K81O~eH: cpe.u;bI» • 
.l1.y6H8, 1992. 520 C. (H8 PYCCKOM H 8HrJI. R3.) 

Tpy.u;bI 2-ro p8601lero COBe~8HHR no C-T8Y q,a6pHKe B 
OH5II1• .l1.y6H8, 1993. 266 C. (H8 PYCCKOM H aHrJI. Sl3.) 

Tpy.u;bl Me>K.u;YH8pO.u;HOH KOH<PepeHllHH «.l1.HH8MHlIeCKHe 
acneKTbI .u;eJIeHHSI SI.u;ep». CMOJIeHHlle, 1993 r. 318 c. 
(H8 8HrJI. Sl3.) 

KHHf8 B.C.B8paweHKoB8 «CelleHHSl B38HMo.u;eHcTBHSI 
1I8CTHll H SI.u;ep C sr.u;P8MH». 1993 r. 346 c. 

BOfOJII060BCKHe QTeHHSI. MaTepHaJIbI Me>K;:t;YHapo.u;Horo 
COBe~8HHSI• .l1.y6H8, 1993 r. 216 c. 
(H8 PYCCKOM H 8HfJI. Sl3.) 


Tpy.u;bl Me>K.u;YHapo.u;HofO cHMno3HYM8 

«.l1.y6H8• .l1.eHTpoH-93» . .l1.y6H8, 1993, 390 C. (H8 8HrJI. Sl3.) 


Tpy.u;bl Me>K;:t;YHapO.u;HOf 0 COBe~8HHSI 
no nporp8MMHpOBaHHIO H M8TeM8THlIeCKHM MeTo.u;aM 
peweHHSI <pH3HlIeCKHX 3a.u;8Q. .l1.y6Ha, 1993. 148 c. 
(Ha pyCC~OM Sl3.) 

Tpy,ll;bl VI ceMHHap8 «rp8BHT811HoHHaSi 3HeprnSi H 
rpaBHT811HoHHble BOJIHbl»• .l1.y6Ha, 1993, 160 C. 
(H8 PYCCKOM R3.) 

Te3HcbI .u;OKJI8)l;OB 30-fO COBe~aHHR no <pH3HKe HH3KHX 
TeMnepaTYp • .l1.y6Ha, 1994, 2 TOM8 no 300 CTp. 
(H8 PYCCKOM H aHfJI. Sl3.) 

Tpy.u;bI Me>K;:t;YHap0,ll;HOfO p860Qero COBe~8HHSI 
«$H3HQeCKHe 3KcnepHMeHTbi H nepBble pe3YJIbT8TbI 
H8 H8KOnHTeJIbHblX KOJIb1l8X TSl>KeJIblX HOHOB». 
CMOJIeHHlle, 1992. 324 C. (H8 8HrJI. Sl3.) 

Te3HcbI .u;OKJIa.u;OB 17-H Me>K.u;YH8pO.u;HOH KOH<pepeHllHH 
no TpeK8M sr.u;ep B TBep.u;blx TeJI8X• .l1.y6Ha, 1994. 296 C. 
(H8 8HfJI. Sl3.) 



l1.H,lJ,eKC KHHfH Ha3BaHHe KHHrH 

E2-94-347 TpY,lJ,bI MelK,lJ,YHap0,lJ,HOH KOHq,epeHUHH 
«MeTO,lJ,bl CHMMeTpHH B q,H3HKe&. ,l1,y6Ha, 1993. 602 c. 
(2 TOMa, Ha aHfJI. Sl3.) 

E4-94-370 TpY,lJ,bl IV MelK,lJ,YHap0,lJ,HOH KOHq,epeHUHH no H36paHHbIM 
BonpocaM CTPYKTYPbl SI,lJ,pa • .l1.y6Ha, 1994.412 c. 
(Ha aHfJI: Sl3.) 

E17-94-386 TpY,lJ,bI 6-ro repMaHcKo-pOCCHikKo-YKpaHHcKoro ceMHHapa 
no BblcoKoTeMnepaTypHoH cBepXnpOBO,lJ,HMOCTH. 
.l1.y6Ha, 1994, 340 c. (Ha aHfJI. Sl3.) 

3a ,llOnOJIHHTeJlbHOH HHq,opMaUHeH npoc~M 06paw.aTbCSI B H3,lJ,aTeJIbCKHH OT,lJ,eJI OlfSlI1 
no a,lJ,pecy: 

141980 f • .l1.y6Ha MOCKOBCKOH 06JIaCTH, 

YJI.)KoJIHo-KlOpH,6. 

06'be,lJ,HHeHHblH HHCTHTYT SI,lJ,epHblX HCCJIe,lJ,OBaHHH, 

113,lJ,aTeJIbCKHH OT,lJ,eJI 

E-mail: adm@pubd.jinr.dubna.su. 

mailto:adm@pubd.jinr.dubna.su
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'''J1g·'''.m·~HJI_;,'~c'ne~WtaJi ycTaBOfta~ ~().-" 
....J~*. OJIMTC'''B1iJelu, 'o6t.eMoM280 CM~ cre.ueawMoxna»t
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'Pl.1IV¥1~ ,IIIUM_. B JlaCSopaToP~){ MePJINX l1P06neM OH.sIW. 

:\I~~.,;N ..N. et,l, P13-9S-179 
r:50lU:1l'Dc~riUlm Tarlet 

To' itWestipte temperature and spinal' dependences of the ddp 
~1ar ,tor.atim;ratein deuterium being present insoUd, liQQ.id and 

~~:l.Jp$~rs·;,'~an'illl~tioo has been made composed of a helium cooled 
I.•_>t·~u.'~·~~·to,a,QI"Ie, equal l80 em:' ,and the tar,etthermostabilllationarit;l ps... 

ijfj~"l~(e~IaS. The le8tperature of the target within the range OfS.S+40 Kcan 
l'b~ffb_~*itf.I:'aa:u.r&CV of 0.2 K. 
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