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BBE.llEHHE 

B nOCneAH~e r OA~ W~ pOKOe pa3B~ T He nonY 4HIl HOB~~ Me TOA /~SR
Me r OA/ H3Y 4eH H ~ KOHAeHCHpOeaHHOrO COCI ORHHR Be~ec T Ba, rAe B Ka 
4 eC T Be npo6Hoi1 4aCHH.l bl Hc noIl b 3 yeTcR nOIl O)f(l.1Ten b H bI~ MIOQH / 1-5/ . 

HapRAY C Ta KHMio1 CTaBWHM H yme KIlaCCH4eC KHMH Me ToAaM H , KaK RMP, 
3np, MeTOA AH~paK~H H He~TpOHOB, cne KTpoc Kon HA Ha OCHQee 3~¢e K
Ta Mecc(iaY3pa H T .A . , OH 3aHAJl npo4 Hoe MeC T O B HaY 4 Hbi X Hccn e 
AoeaHI-1AX, 

B Te4eHHe 1969-79 rr. COTPYAHHKaMH HA3 HM .H .B . KYP4aTOBa 
H na6opaTopHH RAepHblX np06neM OHHH 6b1Il BbinOIl HeH 60nbWO~ ~HKn 

pafieT no pa3BH T H~ M~OHHoro Me TOAa AJlA H3Y4eHH A CBO~C T 8 MeTan
IlOB / 1,3/ , 6 pe3ynbTaTe 3Toro nOfl Y4eHbI ea)of{Hbie ceeAeHI-HI no 3neKTpoH

HOH CTPYKType BOAoPoAonoA06Ho~ npHMeCH B Be~ecTBe, ee AH~Y3HH 
8 KpHCTannH4eCKOH peweT Ke Me Ta nnOB , C BO~C T Ba M Mar HHTH~X Ma Te
pH anOB H CBe pxnpOBOAHHKOB. 

C03AaHHa ~ An~ 3 TH X ~ccn eAO BaHH~ 3Kc nepHMeHTan b Ha~ YCTaHOBKa 
BKn~4aeT B ce6~ 6onbwo~ KOM nneKC 3neKTpoH HO~ a n na pa TYPw, MarHHT 
Hy~ CHCTeMY , a TaK*e K pHoreHH~e YCTpo~ cTBa An~ nOAAep*a HH ~ TeM
nepaTyp~ HccneAyeM~x o6pa 3 ~oB B AHana 30He 4 ,2 7300 K. OnH cdHHe 
OTAenbH~X KOMnOHeHTOB YCTaHoBK H, B 4a CTHOCTH ee 3J1eKT pOHHO~ 

a nnapa T Yp~ , HMeeTC ~ B onyGI1H KOBaH Hbl x paHee pa 6o Ta x / I •6,7/ . 8 Ha 
cTo~~e~ CTaTbe nOAPofiHO paccMd TpH B a~TcR K pHoc Ta T~ , HCn0J1b 30aa H
H~e B 3 Kc ne pHMe HTax , H YCI10B H ~ non Y4eHHR H nOAAep* a HIo1 R Heo6xo
AHM~X TeMnepaTYP oGpa3 ~oB. 

LXEMA 3KCnEPH MEH TA 

THnH4HdR c xeMa 3KcnepHMeHTa, HCn0I1b3yeMo r o B M~OHHOM MeToAe, 
np HBeAeHa Ha pHc.l . MOMe HT OCTa HOB KH t ~ non O*H Ten bHo r o M~OHa 
B MHweH H M ~HKcHpyeT cR cHc TeMO~ CHrHanOB aT C ~HHT HI1n~ ~HOHHblX 

C4e T4101KOB 12 3li" /Cl-t rHaJl "C TapT"/, MOMe HT BbineTa t e n03l-t TpOHa 
~ + --> e+ - pac na Aa - c Hc T eMo~ CHr Ha JlOB 4563 /CH r Ha n "C To n " / . J.1 HTep
Banbl BpeMeH H At = t./45631 - t,,/1 234/ AJlR Ka >KAor O cny4aR 1'+ ~ e+
pacnaAa aHanH3HpY~TC R C nOMO~b~ npeo6pa 30BaTenR s pe MR- KOA Ha 
a MnnHTYAHOM aHanH 3aTo pe , CBR 3a HHOM C 38M. OKoH 4aTenb H~e Aa HH~e 

nonY 4 a~TC R nocn e Hafiopa CTa TH CT HKH no 60 J1 bWOMY 4HCI1Y OAHH04H~X 
pa c naAOB B BHAe Bpe Me HHo ro c neKTpa N (~t ) .H3 aHanH3d KO Topo ro 
MO*HO no nY4H Tb C 8eAeHH~ 0 nO Be AeH HH M~OHa 8 Hccn e AyeMOM se~eC T
Be H 0 CBO~C TBax 3 To r o B e~ec T Ba . 
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He3CHHCMl. 
I'IQl'tQA 

CU~AARUU~H~ 
CIIemlJUJ(u 

CXeMa 3KcnepHMeHTa. . , . 
M - MHWeHh , ~~ - ~pMHpOBaTenh ". 
AHCKpHMHHaTOp, eCA - cxeMa COB
naAeHHi1:-aHTHco nna,o;eJlHiI, /!)cn 
4>OPMHPOB 3TeJ1b c o cne.o.fll!tHM no

porOM, ITBK - npeo6paSOBaTenh 
BpeMR-KO,o;, AA - aMnnHTYAHbrn 
aHanH33TOp Ali-409b; Ami - 3Ha

norOBNH n peo6pa30aaTenb HIiTep

BanOB; 3BH - 3neKTpOHHO- BLI
tl.HcnHTen h HaR Mal!lHHa. 

I14UJeHtJ 

r~~ PHc.2. Pacnono~eHHe 3Kcne
pHMellTanbHOH annapaTYPbl lia~ 

Kpuounam nytl.Ke nonO~TenbHWX ~OHOB. 

Pa3~1e Ll\eHl1e 3KCnepl1MeHTallbHoi1 anna paTYPbl Ha nY4Ke 4aC Htll npeA
C TaBlle~ / Ha pHc . 2. ~CCneAOBaHl1fl n pOBOAHnHCb Ha nY4 Ke ~e30HHoro 
KaHa n a C~HxpO~HKnOTpOHa na60paTop~~ flAepHblx np06ne~ OHRH. ~H
TeHCl1BHOCTb pa CTRHYTor o ny4Ka M~OHOB COCTa Bnflna 2. 10 5 l / c~~no
Hbi HMen", HMnynbC 190 t13B/c, Io<1 X nOllfl p~3all~fl paBHJUla Cb 85% . ny
40 K npoxoA"'n faMeAnH Te nb '" OCTaHaBnHBan Cfl B ~",weHH. COAep*a aw~e 

Cfl a nY4Ke " -Me30HbI no n HOCTb lO norJ1Ol4all~Cb a 3aMeAJ1~Telle . .£lHa
MeTp CKOllllHMHpoaaHHoro ny4Ka M!OOHoa Ha DXOAe B MHweHb COCTaallRn 
6 CM . 

M~weHb, a TaK*e C4eT4HKH MIOOHoa H n03~TpoHOB pacnollara llHCb 
Me*AY nonlOcaMH llH60 oAHor o naH~HpHoro 3neKTpOMarHHTa, C03AalO
~ero nonepe4Hoe none, nH60 APy r oro - c n poAon bHblM noneM. B Ka
4 eCTBe AeTeKTopOB MIOOHOB H 3neKTpOHOB Hcnonb30aallHC b C ~HHTHIlllR " 
~HOHHble C4eT4HKH, caeTOBbie CHrHanbi OT KOTOPblX BbiBOAHnHCb C no
M~b~ CBeTOBOAOB /AllHHOi1 ~0,7 HI K $OTOYMHO*HTellRM , pacnono*eH 
H~M 3a npeAenaM~ ~pMa Ma r HHTa . nn~aAH C ~HHTHnnA~HOHH~X C4e T4H
KOB MIOOHHOro TeneCKona COCTaBn~nH 10xlO CH2. n03HTpOHHoro Tene 
CKOrl<! - 15x 15 CM2 . 
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TPE60BAHHfl K KPHOCTATAM C 06PA3l1At1H 

M~weHH H3 ~ccneAyeMoro BeLl\eCTsa npeAC Ta BnRnH C050H B 5011 b 
WHHCTse cny4aes AHCK H TOll~HHO~ ~ 4 r / CM 2 ~ A~aMeTpOM , HeCKonb KO 
5 011bWHM AHa Me Tpa nY4 Ka HIOOHOB . 05pa3 ~b' nOMe~an~C b B Kp~OC TaT~ , 

B KQTOPblX Mo r n a 6~Tb YCTaH OBn eHa n~6a~ Te Mne p a Ty pa s AHa n a3 0He 
4 ,2.;3 00 K. 

B 3a BHC HMO CT H OT yc n oBHH 3KcnepHMeHTa Hcnonb30aanOCb HeCKOllb
KO THnOB K p~OCTaT08 , pa50Ta~Hx B pa3nH4H~X AHa na30H8X Te Mnepa
Typ . KOHCTPYK~H fl KpHOCTaTOB 06ycnoaneHa cne ~H$H4ecKHMH oco6e H
HOCTRMH YCTpoi1c TBa naH~HpH~X 3neKTpOMarHl1T OB , n0 3BOllflBWHX BBO
A~Tb o6pa3~~ s pa604Y~ 06 11aC Tb 4epe3 Y3 KHi1 ropH 30HTanb Hbli1 KaHan 
Me*AY C4eT4HKaMH 3 ~ 4 I pHc.21 H HX CBe TOBOAaMH. 

OCHOB H~e Tpe 60BaHHR K Kp HOCTaTaM CBOAHfiHCb K cneAy~eMY : 

1 . .£lIlR o6ecne 4eHHA 6 0 11 bwo r o TeneCHoro yrna , a cneAoaaTellbHo, 
S~COKO~ CKOPOCTH C4e Ta , paC CTORHHe Me*AY oxna*AaeM~M o6pa3~oM 
H C4e T4HKOM 4 n03HTpOHH oro TeneCKona Aon*HO 6b1Tb no B0 3 MO*HOC TH 
MH HHMan bHblM. 

2. C ~enblO CHH*eHHR $oHa Ha nyT~ ny4Kd MIOO HOB MeM6pa HbI OK OH 
KpHOCTaTa Aon*H~ cOAep~aTb MHHHManbHoe KOflH4e CTBO Be~eCTBa. 

3. B Ka4ec TBe MaTepHana MeMfipdH no B03~10)t(HOCTH AOJl*H~ Hcnon b 
30saTbCA Be~eCTaa ~ Mano~ aCHMMeTp~i1 yrnOBoro pacnpeAeneHHA 
n0311TpOHOB B ~+ ... e -pacnaAe. 

4. a KOHCTPYK"HH AeTaneH, pacnonO)t(eHH~X afinH3H pa604eH o6na
CTH, AOll)t(H~ 6b1Tb nonHOCTb~ HCKnI04eH~ ~epPOMarHHTH~e MaTepHan~. 

5. KpHocTaT Aon*eH o6ecne4HTb 6~cTpoe YCTaHOBlleHHe TCMnepa 
TYP~ 05pa3"a H cTafiHnbHo e ee n OAAep*aHHe B npo~ecce 3K c nepHMeH Ta. 

HH * e paC CMaTpHBa~TCR HeCKOllbKO THnOB KpHOCTaTOB, npeAHd3Ha
4eHH~X AnA 3KcnepHMeHToB B pa3nH4H~X AHana30Hax TeMnepaTYP. 

KPHOCTAT C OXI1Al!,llEII~EH 06PA3l10B !!H,llKHH rEmlEt1 

CxeMaTH4ecKHi1 4epTe* 3Toro KpHoCTaTa npHBeAeH Ha pHc .3 . AnHH 
H~~ ropH 30HTanbH~H KOHTe~Hep 131 npRMoyrOllbHoro c e4eHHfl, cny*a 
~Hi1 AnA pa3Me~eHHR o6pa3~oB 1 11/ , 4H cno KOTOPbl X Morno AOXOAHTb 
AO 6, n03 BOJl ReT npOH3B OA~T b HX n004epeAHoe o5nY4e HHe 3a OAHH 
~HKn OXna*Ae HH A *HAKHM renHeM . 3anac )t(HAKo ro r e llHR , npe AHa3Ha4eH
Horo AIlR OXIla*AeHHR o6pa 3 ~OB t COAep*HTcR B 5a 4Ke 18/ . KOHTe~Hep 
/31 C o6pa3~aMH 1 11/ OXBaT~BaeTCR MeAH~M 3KpaHOM, HMe~HM Ten
noaoH KOHTaKT c a30TH~M 6 a 4KoM lSI. He~y MeAHblM 3KpaHOM H e a KYYM
H~M KO* YXOM / 1/ HaxoAHTcR MHorocllo~HaR Te nnO BaA H30nfl UHR 19/ , 
COCTOR~afl H3 CTeKllOTKaHH H all!OMHHHpo aa HHOH naBcaHOBO~ nn eH KH. 

npeABap~T en b Han OTKa4Ka saKYYMHoro Ko*yxa n pOH 3BOAHT C~ $op
BaKYYMH~~ HaCOCOM . B 3a JlHTOM *HAKHM renHeM KpHOC Ta Te aa Kyy~ 

I nY4we 4 e M 10-5 MM pT.c T. I n OAAep~HBaeTcR C nOMOLI\b lO a Ac o p6eH 
Ta / 10/ . 
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PHc.3. CXeMa KpHOCTaTa AnR 3Kcne
pHMeHTOB npH TeMTIepaType *HAXoro 
r enHR. 1,7 - BaxyyMHNA KOXYX ; 
2 - aSOTHWH 3KpaH; 3 ,8 - COCYAW An ff 
XHAKoro renHR; 4 - KapeTxa; 5 
6a~OK AnH ~oro aSOTU; 6 - n pHBOA 
MexaHH3Ma nepeMe~eHHH KapeTKH; 9 -
MHorocnoHHaH TennOHsonRQHH ; 10 - ~

cop6eHT; 11 - oopaslI,b1 Be~ecTBa. 

' /' 
, 

KapeTKa /4/, COAep~a~aR Ha60 p HccneAyeM~x o6pa 3 ~oB, nepeMe
~aeTCR e Han pa en eHHH, nepneHAHKynRpHoM nY4KY M~OHOB, np~ nOM~H 

6n04KOBoro MexaHH3Ma, n pHBOA / 6/ KOToporo B~BeAeH B Tenny~ 30HY . 
n pH 3TOM npeAYCMOTpeHa B03MO~HOCT b $HKca~HH C T04HOCT b~ +1 MM 
HY*Hor o o6pa3~a Ha nyT H nY4 Ka M~OHOB C nOM~b~ KOH~eBoro-B~
Kn~4aTenR . KapeTKa / 4/ C 0 6pa3uaMH BCTaBnReTCR B KOHTe~Hep /3/ 
4epe3 n lOK Ha era TOPlle , 3aKPbl8aeMbl~ KPbIWKO~ , y nnoTHAe Mol1 C no
M~blO HHAHR . B MeCTe npoxa*AeHHR ny4Ka M~OHOB CTeHKH KOHTeHHepa 
H BaKYYMHoro Ko*yxa HMe lO T OKHa, 3aKpblTbie naTYHHoH $OJlbrO~ TOJl 
~HHOH 100 MKM . 06~ee KonH4eCTBO n~c TopoHHero Be~eCTBa Ha nyTH 
nY4Ka 4aCTHU COCTaenReT 0,3 5 r/cM . B 3THX y c noBHAX, npH pac
CTOR HHH 45 MM OT 4eHTpa o 6pa3 ua AO C4eT 4 HKa 4 n03 HTpOHHo ro Tene
CKona 456 /pHC . 1/ , OT HoweHHe ~oHo e~x C06b1T HH, AaBaeM~X CTeHKaMH 
KpHOCTaT a, K nOJle3H~M C06~THRM He npeB~wano 10715%. 

nepeA 3anonHeHHeM )t(HAKHM ren HeM BHYT peHHHe COCYA~ KpHOCTaTa 
oxna~alOTCA )t(HAKHM a30TOM. 3 aTeM )t(HAKHH a30T YAanReTcR , era nap~ 
OTKa4HBalOT CR ~opBaKYYMH~M HaCOCOM, H BCR CHCTeMa npOAYBaeTCR 
ra 3006pa3HblM reJlHeM. 3anOJlHeHHe KpHOCTaTa )t(HAKHM renHeM ocy~ecT
BJlReTCR H3 ·cOCYAa AblOapa C nOM~blO c H$oHa. IHAKHH ren HH nocTyna 
eT B HH)t(HIOIO Ha H60nee YAaJleH HYIO OT B~XOAa T04KY KOHTeHHepa C 06
pa3U8MH. KOHTponb 3a ypoeHe M renHR ocy~ecTBnAeTCR C nOM~blO 

cBepxnpoeOAR~ero YKa3aTenR . B pa604eM pe*~Me paCXOA *HAKoro re 
nHR COCTaBnReT 3-4 n/4ac. 

C nOM~blO onHcaHHoro Kp~OCTaTa 6~na npOBeAeHa cepHA 3KcnepH 

H3 TenJlOH30nA4HOHHoro MaTep~ana /neHonnacT/, TaK H MeTannH4e 
CKHe, BaKYYMHpoeaHHble . npH TeMnepaTypax 4,2 780 K oxna~eHHe 
o6pa3~oB B HHX ocy~eCTBnAeTCR nOTOKOM xonOAHoro ren~A, a npH 
TeMnepaTypax 80~ 30 0 K - nOTOKOM xonOAHoro a30Ta . 

neHonnaCTOB~e Kp~OCTaT~. Ha pHc.4 nOK83aHa cxeMa TH4eCKH oAHa 
H3 KOHCTPYKUHH # KpHocTaT C ABOHHOH 06AYBKOH . OH a~nonHeH H3 

1

MenKonopHcToro neHonnaCTa MapKH nC-1. Oxna)t(Aa~HH ra3 CK e03b 

eaKYYMH~11 CH~OH /6/ nocTynaeT CHa4ana eo BHYTpeHHH~ KpHOCTaT 
/1/ H oxna*AaeT MHweHb /2/, aaTeM B~XOAHT e npoCTpaHCTBO /4/ 
Me~AY BHyTpeHHHM /1/ H eHeWHHM /8/ KpHOCTaTaMH, oxna*AaeT CHa
py)t(H KpHocTaT /1/ ~ nocne 3Toro nocTynaeT B e~xOAHOH KaHan /7/. 
TaKaA KOHCTPYKUHR n03BonAeT 3Ha4HTeJlbHO COKpaTHTb paCXOA ren~R 

Ha oxna)t(AeHHe 06pa3~a. r epMeTH3auHR KP~WKH /3/ ocy~ecTBnAeTCR 
C nOMoutbl'J BaKYYMHot! CMa3 KH IPaM3al1". 

Ho 

N, 


PHC. 4 . CxeMa neHonnaCTOBo ro KpHOCTaTa AnR O,tl;I-UIO"llHOrO 
oGpa.3Qa. J - BHYTpeHlrnii KpHOCTaT, 2 - o6pa3eu;, 3 -
KpbUUKa KpHOCTaTa, 4 - npOCTpsnCTBO MeiK,D.Y BHYTpeHHHM 
H BnemHHM KpHOCTaTaMIi, 5 - HarpeBaTMb, 6 - Tpy6Ka 
Ann nOAa"llH xonOAHoro rasa, 7 - Bb~OA ra9a, 8 - BHemHHfi 

KpHOCTaT. 

TO~HHa CTeHOK KDHOCTaTa e HanpaBneH~H nY4Ka MIOOHoe COCTae
nAeT -0, 15 r/cM 2. HaHMeHbwee paCCTOAHHe OT ueHTpa 06pa34a AO 
nepBoro C4eT4HKa n03~TpOHHoro TeneCKona paeHAnOCb 35 MM. npH 
3THX ycnoBHAX OTHoweHHe ~OHa K 3~eKTY COCTaBnRJlO -5%. 

B ycnoBHRX 06Ayea o6paaua raao06pa3HblM renHeM pacxoAoaanOCb 
MeHTOB no nOHC KaM napaMar HHTHo ro COCTOAHHR a TOMa MIOOHHA e pRAe -8~9 n /4ac )t(HAKOCTH npH TeMneparype 25 K H _4 -6 n/4 npH TeM 
MeTannoe / 9•10/ , nepaType 50~60 K. HeoAHoPoAHOCTb TeMnepaTyp~ Ha MHweHH He npe

s~wana 1 K . J 
KPHOCTAT~ C OXnA~aEHHEM 06PA3~OB nOTOKOM XonOaHOro rA3A 

AnR AHa n a 30Ha TeMnepaTYP 4, 2 ~30 0 K YA06H~MH OKa3aJlHC b KPHO
CTaT~ AJlR OAHH04H~X o6pa3~oB, KaK HeBaKYYMH p08aHH~e , B~nonHeHH~e 

np~ 06Ays e xonoAH~M a30TOM B HHrepaane TeMne p aTYP 80 +300 K 
AnA nonY4eH HR rpaAHeHTa reMnepaTypbl Ha MHweH~ 0,1 K pacxOA ~HA

KOCTH COCTaBnRn -15 n / 4 . 

s 4 



neHonnaCTOB~e KpHOCTaT~ YAo6H~ B pa60Te Te M, ~TO OH H He Tpe
6Y~T BaKYYM~pOB a HH~ H n03Bon~OT nerKO npOH3BOAHTb cMeHy 06pa3
~OB B n po~ecce 3Kc nepHMeHTa. Apy roe npeHMy~ecTBo KpHocTaTOB 
Man~H ~OH , c03AaBaeM~H CTe HKa MH . 

MeTannH ~eCKHe KpHocTaT~. CxeMa TH4ecKHH ~epTe~ MeTannH~eCKO

r o BaKYYMHpoBaHHo ro KpHocTaTa An~ OAHHo~Horo 06pa3~a npHBeAeH 
Ha pHc.5 . 

, 8 .2 ,1 ,6 

~ ~r-I=~ "7 ii/1 1m ;~ 
::: i !Ie 

' 9 10 \ 4 

PHc .5. CxeMa MeTannH1.IeCKOrO KpHOCTaTa AflH OAHH01.lHOrO 06
pa:H.~a. 1 - SaKY)'MHWff KOll{YX, 2 - Kopnyc BHYTpeHHero KOH
TeHHepa, 3 - o(5paseu, 4 - Tpy6Ka AJIH nOA31.1H xonOAHoro 
r aaa, 5 - uarpeBaTenb , 6 - BblXOP. rasa , 7 - 3neKTpH1.IeCKHH 
p33beM , 8 - OKHa HS MaHnapa, 9 - OKH8 1'13 6epHnnHeaOH 
6POH3bl, 10 - OTBepCTHR AJHO{ o(5.1lYBa 0 6p33ua, I I - TpyGKa 
AJUI BblBOA3 3neKTpH"Ie CKHX coeAHHeJrHfJ. 

XonOAH~H r enHH noc Tynae T K o6pa3 ~Y / 3/ ~epe3 Tpy6KY / 4/ , Ha 
KOH ~e KO TOPOH BMOHTHpOBaH HarpeBaTen b /5/. 06AYS 06pa3 ~a ocy
~eCTBnAnc~ pa BHOMepHO C TOP~OB~X ero CTOPOH 4epe3 TOHKHe OTBep 
CTH~ /10/ B CTeHKe Konb~eBoro KaHana, oKpy*a~ero o6pa3e~ . KOH
TeHHep /2/ An~ 06pa3 ~a npeACTaBnAeT c060H nnOCKy~ ~HnHHAPH4eCKY~ 
Kopo6KY H3 naTYHH, HMe~yo 8 HanpaBneHHH nY4Ka M~OHOB OKHa /9/ 
H3 6epHnnHeBoH 6POH3~ Ton~HHoH 100 MKM, npHna~HH~e K Kopnycy 
T 8epA~M npHnoeM ncp-45. CHnoBoe KpenneHHe KP~WKH K Kopnycy KOH
TeHHepa ocy~ecTBnAeTC~ C nOM~bO pe3b6~, a BaKYYMHaR repMeTH3a
~HA - nyTeM naHKH cnnaBOM BYAa no KpOMKe coeAHHeHHA KP~WKH C KOP
nYCOM . KOHTeHHep /2/ C MHweHbO 06epHYT TOHKHM anOMHHHpOBaHH~M 
MaHnapoM /-12 MKM/ . BaKYYMH~~ KO*YX /1/ Kp~OCTaTa B~nonHeH H3 
A~pan~MHH~R ~ Mo*eT 6~Tb OTcoeA~HeH OTO BceH KOHCTPYKUHH, oceo
60*AaR AocTyn K KOHTe~Hepy C MHweHb~. OKHa eaKYYMHoro Ko*yxa Ha 
nyTH nY4Ka M~OHOB CAenaH~ H3 Ma~napa TO~HHO~ 150 MKM, npHKneeH
Horo K Kopnycy C nOMOmbO 3noKcHAHO~ CMon~. BHYTpeHHHe noeepXHO
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CTH MaHnapoB~x OKOH co CTOPOH~ ea KYY MHoro npOCTpaH CTea nOKp~T~ 

nneHKO~ anOMHHHpOBaHHoro Ma~napa. 
06~ee KonH4eCTBO ee~eCT8a MO r Ymero Aa Tb ~OH, Ha 

M~OHOB cocTa BnRe T-0,25 r/cM~.KoHC TPYK~ HR KpHOCTaTa 
nyT H nY 4Ka 
n03BonR n a 

pa3MeCTHTb ne pB~H C4eT4HK n03HTpO HHo ro Ten e CKona Ha pa CCTO AHHH 
-3 5 MM OT ~eHTpa 06pa3~a. OTHoweHHe ~OHa K 3~eKTY An~ TaKoro 
KpHOCTaTa -10712%. 

PacxoA *HAKoro renHR npH TeMnepa Type 10 K COCTaBHn 10 n /4, 
npH TeMnepaType 20 K - - 374 n/ 4. HeoAHop oAHOC Tb TeMnepaTYp~ Ha 
MHweHH He npeB~wana npH 3TOM 0,2 K. 

Ha pHc.6 np~BeAeHa c xeMa APy r o ro KpHOCTa Ta, npeAHa 3Ha 4e HHoro 
An~ HccneAoaaHHR BemeCTea , KOTopoe Mo~eT 6~Tb CKOHAeHC HpOBa HO 
H3 r a3006pa3HoH ~a3~ BHy TpH r epMe TH 3HpOBa HHo r o KOHTe~Hepa /3/ . 
3TOT KOHTe~ Hep HaXOAHTC~ B nono*eHHH TB epAo ro 06pa3~a, COOTseT 
cTBy~ero npeA~Ay~eMY cnY4a~ , H Ta Kme 06AYBaeTc~ nOTOKOM xonOA 
Horo ra3a . 

~ 

... \ 
• 

PHc.6. CxeM3 KpHO CTaTa C KOHTeHHepOM AnR KOHAeHCHpOBaHHR 
Be~eCTBa H3 raao06pa3Hofi Wa3~. 1 - BaKYYMHb~ KO~; 2 -
Kopnyc BHYTpeHHero KOHTe~Hepa; 3 - KOHTe~Hep AnR KHAXO
CTH; 4 - TpY~Ka AflR nOAa1.lH xonOAHoro rasa; 5 - HarpeBa
Tenb; 6 - B~OA rasa; 7 - 3neKTpH~ecKKA paSbeM; 8 -
MaHnapOB~e OKHa BaKYYMHOrO Kozyxa; 9 - OKHa BHYTpeHHero 
KOHTefiHepa H3 6epHnnHeBOA 6pOH3~; 10 - OTBepCTHR AnA 
O~AYBa KOHTeHHepa C KHAKOCTb~; I I - Tpy6Ka AnR nOAaQH 
KOHAeHcHpyeMoro rasa; 12 - MaAnapoBwe OKua KOHTeAHepa 
AnH XHAKOCTH . 

nOAQEPKAHHE H PErynHPOBAHHE TEHnEPATYp~ 06PA3UOB 

TeMnepaTypa 06pa340B nOAAep*HBanaCb C nOM~b~ aaTOMaTH4eCKoro 
YCTPO~cTBa. perynHpy~ero KaK nOTOK xonOAHo ro renHA , TaK H TOK 
B HarpeeaTene /pHc . 4-6/ e 3aBHCHMOCTH OT nOKa3aHHH TeMnepaTypH~x 
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AaT4HKOB, pa cnono*eHH~x Ha 06pa 3~ax . B Ka~eC T Be 3THX AaT 4~IKoB 
HcnOflb30 Bam1Cb npOKa JlH6pOBaHHble conpOTHBneHJ.1 R "Alenn-Bradley" 
B 06J1aCTH Tet-me paTYP 4,2-:- 25 K H r e pMaHHeSbie AHOAbi nplo1 TeMne pa
Type Bblwe 25 K. 

CxeMa nOAAepmaHHR H KOHTPOJ1R HY~HO~ TeMnepaTYp~ npeACTaBn~Ha 
Ha pHc . 7 . OHa pa60Tana B AByX pe*~Max. 
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PMC. 7 . CxeMa no,o.o,epIaHUR H KOHTpOJIR TeMnepaTYPbt 06pa311,a. 

1- KpHOCTaT; 2,3 - AbIDap w C ~AKHM renHeM; 4,5 - Harpe
Oa TeJTH; 6 - npeAoxpaHHTenbHbru Knanau; 7 - pacxo.o.OMep 
rasa; 8 - ra3ronbAepw; 9 - KOMnpeccop; 10 - 6annoHhl 
BWCOKoro AaaneHHH; II - peAyKTop. 

~nR nony4eHHR HH3K~X TeMne paTyp /4,2720 K/ *~AKOCT b H3 r e n He
Boro AbIDapa / 3/ 4epe3 C~$OH nOAaBanaCb HenocpeACTseHHO K 06pa3 
~y. Kon~4eCTSO nOAaBaeMoro *HAKoro renHR onpeAenRnOC b AaBneHHe M 
HaA ero nOBepXHOCTb~ B A b~ape, KOTopoe C03AaaaflOCb ra30M OT 6an
nOHa 1101 10603Ha4eHHoro nYHKTHpOM/ H peryJ1~pOaanocb C nOM~b~ 
peAYKTopa . TOHKaR pe r YJ1HpOB Ka TeMnepaTyp~ o6pa 3 ~a npOH3BOA~naCb 
no cpeACTBOM HarpesaTenR /5/, rAe nocTyna~He Kann~ *HAKoro r e 
fi HR Morn H HcnapRTbcR , a 06pa3Y~HHCR r a3 - nOAorpeaaTbcR. TOK 
B HarpeaaTene yCTaHaBn~BaflcR BPY4HY~ ~nH aBTOMaTH4eCK~ c nOMO~b~ 

6nOKa TOHKO~ perYflHpOBKH, Ha KOTOP~H nocTynan CHrHan QT OAHOrO 
1<13 AaT~HKO B TeMnepaTYp~ . TeMnepaTypa H 3Mep~naCb Ha 8 XOAe nOTOKa 

renHA HenocpeAC TBeHHO nepeA 06pa3~oM H Ha B~XOAe nccne 06TeKa
HHR 06pa3~a . T04HOCTb nOAAep*aHHR BXOAHOH TeMnepaTyp~ -0.1 K. 
B Ka4eCTse TeMnepaTYp~ 06pa3~a 6panoc b cpeAHee 3Ha 4eHHe 3THX 
nOKa 3aHHH . 

anR nony4eHHR TeMnepaTYP B~we 20 K cxeMa pa60Tana B pe~HMe 
npoAyBKH XOflOAHoro raaoo6pa3Ho r o renHR, 06pa3yeMoro B Ab~ape 
/2/ c nOM~b~ HarpeBaTenR /4/. CKOPOCTb naTOKa renHR anpeAenR 
naCb MomHOCTb~, BBOAHMOH B 3TOT HarpeaaTenb, H 3aBHcena OT no
Ka3aHHH TeMnepaTypH~x AaT4HKOB. TOHKaR perynH poBKa T eMnepaTYp~, 

Ka K H B npeA~Ay~eM cnY4ae , ocy~ecTBnRnaCb nYTeM Harpeaa renHR 
He nocpeAC TseHHO ne peA o6pa3~oM HarpesaTeneM /5/ . 

ra3006pa3H~~ ren~ ~ nocne o6Aysa o6pa3~a co6~pancR s ra3r0J1b
Aep~ /8/ ~ c nOM~b~ KOMnpeccopa / 9/ 3aKa~~sanCR B 6annOH~ B~CO
Ko r o AaBneH~R / 10/ . 

C OA~HO~H~M~ M~weHRM~, 06AYBaeM~M~ nOTOKOM r en~R , 6~na B~

n011HeHa 60nbwaR cepHR 3Kcne~MeHToB no H3y~eHH~ AH~Y3HH n0110 
*HTenbH~X M~OHOB B MeTannax 11-15~ H3y4eHH~ MarHHTH~X ~a30B~x 
nepeXOAOB B peAK03eMenbH~/J 3neMeHTax /16~a TaK*e no HccneAOBaHH~ 
CBO~ C TB cBepxnpOBOAHHKOB 17_19/ . 

3AKIJOYEHHE 

OCHoBH~e y CHJ1HR npH KOHCTpYHpOBa H ~~ Kp~OCTaTOB 6b1n~ HanpaBne 
Hbi Ha 06ecne4eHHe MaKCHMaflbHO B03MO*Ho r o TefleCHoro yrna AnR no
3HTpo HHoro TeneCKona no OTHoweHH~ K M~weHH ~ CHHmeH~~ ~OHa OT 
OCTaHQBOK M~OHOB B cTeHKaX KpHOCT aTOB . 6J1arO~aPR 3TOMY a HaweM 
cnY4ae np~ ~HTeHCHaHOCT ~ MIDOHHoro nY4Ka 2. 10 ' 1 e eKopoeTb 
C4eTa IIcTapToa~xll C06~TH~ / 12~.4/ COeTaBJ1 RJ1a -10 1Ie , a "cTono 
BblX " e06b1THi'i /34561 - -1,5. 10 lie . npH 3TOM BpeMR Ha60pa AO 
cTaT04Ho~ CTaTHCTHKH /-2.106 OCTaHOBOK M~oHoa/ AnR OAHOH TeM
nefaTYPHOH T04K~ COCTaanRno -20 M~H. BKnaA ~OHOS~X C06~TH~ OT 
~ -Me30Hoa, OCTaH a aflHBa~HXCR B CTeHKax KpHOCTaTOB, He npeB~ 

wan 5% AflR neHonflaCTOB~X H 10-:-15% AnR MeTaflfl~4eCK~X BaKyyM~po

BaHH~X KpHocTaToB.~Me~T cR ~ AanbHeHwHe nyTH COBepweHCTBOBaHHR 
KpHOCTaTOB AJ1R o6pa3 ~oB,KoTop~e MorYT npHseCTH K CHH~eHHO ~oHa 
OT CTeHOK.B 3TOH CBR3H 3ac11y*HBaeT BHHMaHHR nOHCK cnoc06a pa3 
Me~eHHR perHCTpHpY~HX C4eT4HKOB B xonoAHo~ 30He B HenocpeACT 
BeHHo~ 6J1H30CTH OT 06pa3~a. nepcneKTHB~M~ RBnR~TCR TaK*e pa3pa 
60TKH KpHOCTaTOB Ha 60nee HH3KHe TeMnepa TYp~ AflR Hcn0J1b30BaHHR 
B MOOHH~X 3KcnepHMeHTax . 
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'IUIA'IWlECKHE KATErOp~ nYB.Ill1KAuIDt 
OBnE~EHHOrO KHCTHTYTA ~PHHX 

"CCJlE,nOBAHHR 

" H!leKe 	 TeMaTllKa 

1. 3KcnepMMeHTanbHa~ ~3HKa BWCQKHX 3~eprH~ 

2. TeopeTM4ecKaR ¢M3HKa B~COKM X 3HeprHH 

3. 3KcnepMMeHTanbHa~ HeHTpoHHa~ ~3MKa 

4. TeopeTH~e cKaR ~3HKa HH3KHX 3HeprMH 

5. MaTeMaTH Ka 

6. RAepHaR cneKTpOCKonM~ H paAHOXHMHR 

7. ~3MKa TR*enwx HOHDa 

8. Kp.... oreHI-1Ka 

9. YCKOPHTeI1a.t 

10. 	 ABToMaTH3a~HR o6pa6oTKH 3KcnepH~eHTanbHWX 
AaHHWX 

11. 	 BW4HCflHTeI1bHaR MaTeHaTHKa H TeXHHKa 

12. 	 XHMHR 

13. 	 TexHH Ka ~3H4eCKoro 3KcnepHMeHTa 

14. 	 ~ccneAoBaHHR TsepAWX Ten H *HAKOCTe~ 


RAepHWMM MeTOAaMH 


15. 	 3KcnepHMeHTanbHaR ~3HKa RAepHWX peaK~H~ 
npH HH3KHX 3HeprHAX 

16. 	n03H~TpHR H ¢H3HKa 3a~HTW 

17. 	 TeopHR KOHAeH CH poaaHHoro COCTORHHR 

18. 	 ~ c nonb30BaHHe p e3ynbTaToa H MeTOAOB 
~YHAaMeHTanbHwx ¢M3H4eCK~X ~ccneAOBaH~~ 

8 CMe*HWX 06naCTRX HayK~ H TeXHHKH 

19. 	 6~O~H3~Ka 

r peOHHJl HK B.r. H AP. P I3-83- 20 
KpH OCTaTbl AllSl H cc.neAOBaHH R Be~eCTB a 

C nOMO~blO ClonOXOiTenbHbJX MI00HOB n p H HH3KHX TeMIlep aTypax 

Ilpe,n;cTasneHo onHc aHHe HeCKonbKHx KpHOCTaTOS, Hcnonh30BaH

HbDC A1Bt H:;tYlleHHR nemeCTsa C n OMOntbJO nOnOJtCHTenbHbIX MlOOHOB 

I JI. SR - MeTOAI B 3Kcn e pHMeHTax , BbDlonHeHHbIX Ita CHHXpOlJ,HKnOTpOHe 

na60paTopHH RAep HbIX n po()neM OHRH. . Kp H OCTaTbl n 03BOn1JJOT n OMep

~BaTh TeMne paT YPY H CCfleAyeMblX 0 6pa31J,OB C BblCOKOll cTat5Hnb

HOCTbJO H 3 pa3 Hblx T e MIIepaTYpHhlX YPOB H1J X B AHanagOHe 4, 2 ~300 K. 

P a ccMoTpeHa TaJOKe CH:CTeMa nOMep ICaHH fI Ii KOHTPOflR YKa3allHbJX 

T eMnep aTYP . 

Pa60Ta Bblno n HeHa B na6 o paTopHH flA epHWX npo 6neM OHHH . 

npenpHHT 06~eAHHeHHoro HHCTHTYTa ~AePH~X HccneAo a aHHH . nY6Ha 1983 

Grebinnik V.G. et a 1. 
Cryosta t s to Study a Hatter 
Us ing Positive l-iuons at Low Temperatures 

P I3 -8 3-20 

A descr i ption of a f ew cryostats for ~SR - exper iment s 
i s given . The cr yo s tats a llow one to mainta i n t he tempera ture 
of s amp les t o be investigated a t high stability in the 
4 . 2-300 K range. The system of s tabi lization and con trol 
of t emper a tur es i n th i s range i s considered. 

The i nves t igation has been performed at the Laboratory 
of Nuc l ear Problems, J INR . 

Prepr int of the Joint Institute for Nucl ear Res earch. Dubna 1983 

TIepeBoA O.C.BHHorpaAoBofl . 


