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anA ~ccneAOBaH~A Me30aTOMH~X ~ Me30MoneKynApHwx npo~eCCOB, 

npO~CXOAA~~X B CMec~ ~30TonOB BOAopoAa np~ BbICOK~X AaBneH~AX 

~ B W~pOKOM A~ana30He TeMnepaTYP, Tpe6yeTcA BWCOKaA 4~CTOTa 

~30TonOB BOAopOAa. B CBA3~ C '3TMM HaM~ pa3pa60TaHa ~ C03AaHa 
YCTaHOBKa, B KOTOPO~ nonY4eH~e BWCOK~X AaBneH~~' /P < 1500 ~T 

B A~ana30He TeMnepaTYP 20,4 K < T < 300 K/ Ocy~ecT8nAeTcA Kp~O

reHHWM MeTOAoM nYTeM o*~*eH~A ra3006pa3Hwx ~30TonOB BOAopOAa 
B 06beMe M~weH~ c nocneAY~~~M ee HarpeBOM. TaKO~ cnoc06 nony
4eH~A BWCOK~X AaBneH~~ rapaHT~PyeT coxpaHeH~e BWCOKO~ 4~CTOTW 

~30TonOB BOAopOAa /cYMMapHoe cOAepmaH~e np~Mece~ He npeBwwaeT 
10-

5 %/ . npeABap~TenbHaA 04~CTKa ~OAopOAa /Ae~T7P~A/ npO~3BO
A~TCA C ~cnonb30BaH~eM ~eon~TOBwx aAcop5epOB . 

YCTaHOBKa COCTO~T ~3 M~weH~~ B~HT~nA BWCOKoro AaBneH~A 

~ Kp~OCTaTa. Ka*Aw~ ~3 nepe4~cneHHwx Y3nOB Aon*eH 06naAaTb BW
COKO~ ~aAe*HOCTb~ ~ repMeT~4HOCTb~, a TaKme npOCTOTO~ np~ 3KC
nnyaTa~~~ ~X Hâ nY4Ke M~OHOB. B HaCTOA~e~ pa60Te np~BOA~TCA 

on~caH~e Y3nOB YCTaHOBK~. 

fA30BAfl MI-1WEHb 

CxeMaT~4eCK~~ 4epTe* M~weH~ np~BeAeH Ha p~c. 1. M~weHb BbICO
Koro AaBneH~A npeACTaBnAeT c060~ TonCTOCTeHHW~ ~~n~HAP 2, 
~3rOTOBneHHW~ ~3 c7naBa 31-1 4376. PaC4eT Ha np04HOCTb npO~3BO
A~nCA no $OPMyne/ 2 

2 2 r - ras 2 1 
P 

1/3 r 
2

2 

rAQ as - An~TenbH9A np04HOCTh cnnaBa np~ T = 300 
pa60TW B ~HepTHO~ cpeAe /6000 Krc,cM- 2 

/ ; r 1 , r 2 

~ HapyrnHw~ paA~YCw M~weH~. YnnOTHeH~e 06T~paTopa 

K ~ t=1000 4
 
BHYTpeHH~~
 

1 c KopnYCOM 
M~weH~ 2 ocy~ecTBnAeTCA c nOMO~b~ MeAHWX npOKnaAOK 5, 7, Ha
*~MH~X Kone~ 4, 6, ~3rOTOBneHH~X ~3 cnnaBa 31-1 4376, ~ 'nOAm~M
HO~ ra~K~ 3. 06T~paTop npeACTaBnAeT c060~ 3aTBOp HeKOMneHC~
pOBaHHoro T~na c K03$$~4~eHTOM HeKOMneHca4~~ 1,2. nepeA c60p
KO~ M~weH~ 6wna npoBeAeHa TepMo06pa60TKa AeTane~ 1, 2, 4, 6 

I no cneAy~~e~ cxeMe: HarpeB np~ T = /1350±10/K B Te4eH~e 8 4I 
I 

.1 fOb~lklrit'ÜfiWi\ KHcnrryr, 
nn(~!1MX MCCJj~JlOna1l6fj ~ 1

l- j. 61t;5J1~iÇ~ ij 
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PHc.l. CXeMa MHmeHH: 1 - o6TwpaTop, 2 - Kopnyc MHmeHH, 3 
nOAJKHMHaR r-aüxa , 4, 6 - HaJKHMHble xorn.ua , 5, 7 - Mep;Hble -npo-: 
KnaAKH, 8 - KanHnnRp. 

c nocneÀY~~~M cTapeH~eM np~ 1020 K B Te4eH~e 40 4~ nOAcoeA~He

H~e M~weH~ K BeHT~n~ B~COKoro AaBneH~R ocy~ecTBnReTCR c no
MO~b~ Kan~nnRpa 8 HapY~H~M A~aMeTpOM 6 MM ~ Ton~~Ho~ CTeHK~ 
2 MM, ~3rOTOBneHHoro ~3 cnnaBa 3H 702. 06beM M~weH~ COCTaBnReT 
120 CM3. 

BEHT~nb BWCOKoro ~ABnEH~R 

BeHT~nb B~COKoro AaBneH~R Aon~eH YAosneT80pRTb cneAY~~~M 

Tpe608aH~RM: 

1. repMeT~4Hoe 3aKp~T~e M~weH~ AnR An~TenbHoro ee 3KcnOH~
pOBa~~R Ha nY4Ke M~OHOB. 

2. OTCYTcTB~e B03MO~HWX YTe4eK B npo~ecce nepe3anonHeHHR 
M~weH~ BWCOKoro AaBneHHR. 

3. Manble paaaepu H He60nbwo~ BHYTpeHH~~ 06beM. 
~O HaCTOR~ero BpeMeH~ B n~TepaType on~caHO 60nbwoe Kon~4eCT

BO KOHCTPYK~~~ Bet·tT~ne~/ 3/, OAHaKO Ka~Abl~ H3 H~X nonxocr so 
He YAOBneTBopReT Bwweon~caHH~M Tpe60BaH~RM. HeKoTopwe ~3 H~X 

He ~Me~T A~CTaH~~OHHoro ynpaBneH~R, APyr~e HeAOCTaT04HO HaAe~
H~ B pa60Te ~3-3a noCTeneHHora pa3AaBn~BaH~R 3an~pa~~e~ no
BepXHOCT~. BcneAcTBHe 3Toro YBenH4H~aeTCR nno~aAb conp~KOCHO

BeH~R ~rnw c ceAnOM, ~ AnR 3aKpWT~R BeHT~nR np~XOA~TCR np~

naraTb ace 60nbw~e yc~nHR. n03TOMY B pe3ynbTaTe 3KcnnyaTa~~~ 

HacTynaeT MOMeHT, KorAa He06xoAHMO Top~eBaTb ceAno BeHT~nR, 

~60 HeB03MO~HO c03AaTb yc~n~R, 06ecne4~Ba~~~e repMeT~4HOCTb 

coeA'iHeH~R. 
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PHC. 2. Ilpaarrarmam.aaa cxesra BeHTHnR nsrcoxor-o naarreuaa : 1 
Kopnyc BeHTHnR, 2 - Hrna, 3 - CTanbHoe KonbQO, 4 - Konb~O 

naTYHHoe, 5 - ~ToponnacT, 6 - rpYHp;-6YKca, 7 - coep;HHHTenb
HaR r-aüxa , 8 - TapenbqaTble npYJKHHbI, 9, 10 - nopmeas , 11.
Kopnyc rHAPo~HnHHp;pa, 12, 13, 14 - CHCTeMa ynnoTHeHHH nopm
HR, 15 - BHHT nO~HMHoH. 

B CBR3~ C 3THM HaM~ pa3pa60TaHa ~ C03AaHa KOHCTPYK~HR BeH
runa , YAoBneTBOpJ:uo~aR auurenepeuacneuuera Tpe60BaH~RM. 4epTe~ 

BeHT~nR npHBeAeH Ha p~c.2. BeHT~nb COCTO~T ~3 Kopnyca 1, 3a
nopHo~ ~rnbl 2, coeAHH~TenbHo~ ra~K~ 7, nOA~~Ma~~e~ 4epe3 Ta
penb4aT~e npY~~H~ ~ rpYHA-6YKCY 6 Ha60p canbHHKOBWX ynnoTHe
HH~ 3~5. Tapenb4aT~e npY~~H~ 8 oCy~ecT~nR~T B03BpaT Hrn~ 
B HopManbHoe nono~eH~e np~ CHRT~~ AaBneHHR Macna B r~Apo~~
n~HApe ~ OAHOBpeMeHHO C03Aa~T npeABapHTenbHoe nOA~aT~e ynnóT
HeH~~ 12f14 nopWHR r~APo~~n~HApa. Tapenb4aT~e npymHH~ ~ rpYHA- • 
6YKCa 6 B~no'nHR~T pons laBTonoAmaT~R" ynnoTHeH~R ~rnbl 2, ec
n~ npo~30~AeT He3Ha4~TenbHoe B~TeKaH~e ~ToponnacTa B npo~ecce 

3KcnnyaTa~~~. 

np~MeHeH~e r~APo~~n~HApa n03BonReT C03AaTb 60nbwoe yc~nHe 

Ha 3an~pa~~y~ ~rny 2, 4TO,B ca~ 04epeAb, rapaHT~pyeT repMe
T~4HOCTb B MeCTe KOHTaKTa ~rn~ ~ ceAna. KpOMe Toro, Hcnonb30
~aH~e r~APo~~n~HApa n03BonReT AaHH~~ BeHT~nb CAenaTb A~CTaH
~HoHHo-ynpaBnReM~M. 6narOAaPR YKop04eH~~ HenOAAep~aHHoA 4a
CT~ ~rn~ 2 ~ OTHOCHTenbHO 60nbwoMY ee A~aMeTpy 18 MMI B cpaB
HeH~~ c APyrHM~ KOHCTPYK~~RM~/4,51, HaM YAanOCb cy~eçTBeHHO 
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n'08b1CV1T b Ha.qemHOCT b paõoru BeHTV1IlH. AaBIleHV1e MaCIla B rV1.qpO~V1-' 

Il~H.qpe .qIlH pa604erO .qaBIleHV1H B cocy.qe 10 K6ap COCTaBIlHeT 

350 aTo B CIlY4ae, eCIlV1 He06xo.qV1Ma TOHKaH perYIlV1pOBKa BblCOKoro 

.qaBneHHH ra3a B 707y.qe, HcnoIlb3yeTcR BeHTHIlb TOHKO~ perYIlHpOB
KH paCXOAa MaCIla 6 . Kopnyc BeHTHIlH 1 B~nOIlHeH H3 CTaIlH 
45XMH~A, 3aKaIleHHo~ .qo HR = 42744, a 3anHpa~~aH Hrna 2 H3roc 
TOBIleHa H3 CTaIlH WX-15, 3aKaIleHHo~ .qo TBep.qOCTH H = 58~60.

Rc 

'inOBepxHocTb V1rIl~ 2 o6pa60TaHa no 10 KIlaccy wepOX08aTOCTH. UH
IlHH.qp 11 V1 coe.qHHHTeIlbHaH ra~Ka 7 H3rOTOBIleHW H3 CTaIlH 35xrCA, 
3aKaIleHHO~ .qo = 36738 H HRc = 42744 cooTBeTCTBeHHO.HRc 
• Cnocoõ ynIloTHeHV1H WTO-Ka HrIlbl 2 -npVtBe.qeH Ha pHC. 2 In03V14Hfl 1I . i 

KOHCTPYK4VtH BeHTVtIlH OTIlVt4aeTCH npocToTO~, TeXHOIlorH4HOCTb~ 

V13rOTOBIleHHH. AIlfl pa60Tw npH 60Ilee BWCOKHX .qaSIleHHHX He06xo.qH

MO BwnOIlHHTb Kopnyc BeHTHIlH B BH.qe .qBYXCIlO~Horo ~HIlHH.qpa, H3ro
TOBIleHHoro c npeABapVtTeIlbHWM HaTHrOM, 4TO, B CBO~ 04epe.qb, no
BIle4eT 3a c060~ YBeIlH4eHVte HapymHwx pa3MepOB BeHTHIlH. 

HaMVt 6wnH npOBe.qeHW VtCnWTaHHH .qaHHoro BeHTHIlH c BO.qOpO.qOM 
H reIlHeM npH .qaBIleHHHX 2 H 10 K6ap COOTBeTCTBeHHO. 

repMeTH4HocTb BeHTHIlH npOBepHIlaCb c nOMOUtb~ Te4eHCKaTeIlH 
nTH-7A Ha WKane MaKCHMaIlbHO~ 4YBCTBHTeIlbHOCTH. HcnwTaHHH npo
80.qHIlHCb B Te4eHHe 300 4, npH 3TOM KaK B 3aKpWTOM COCTOHHHH 
BeHTV1IlH, TaK H B npo~ecce nepe3anOIlHeHHH cocy.qa YTe4eK ra3a 
06Ha pyxeuo He 6bIIlO. 

KPHOCTAT 

OXIlam.qeHHe H TepMOCTaTHpOBaHHe MHweHH ocy~ecTBIlHeTCH c no
MO~b~ KpHOCTaTa, cxeMaTH4eCKH~ 4epTem Ko~oporo npHBe.qeH 

Ha pMc.3. KpHOCTaT COCTOHT H3 BaKYYMHoro Komyxa IBK/, BO.qOPO.q-. 
Horo 6a4Ka IB51 H cocy.qa IC/, CTeHKH KOToporo OXIlam.qa~TCH mH.q
KHM BO.qOPO.qOM HIlH a30TOM. Y3IlW KpHOCTaTa H3rOTOBIleHW H3 Hepma
Be~~e~ CTaIlH c TOIl~HHO~ cTeHOK -1,5 MM.AIlH YMeHbweHHH TenIlonpH
TOK8 HapymHwe nOBepXHOCTH B5 V1 C 3a~H~eHW TenIlOBWM 3KpaHOM 
/T3/, COCTOH~HM H3 HeCKOIlbKHX CIloeB MeTaIlIlH3HpOBaHHoro IlaBcaHa. 
06beM B5 paBeH 20 IlHTpaM. KOIlH4ecT80 mVt.qKoro Bo.qopo.qa la30T91 
B B5 onpe.qeIlHeTCH no nOKa3aHHHM KOH.qeHca4HOHHoro YKa3aTeIlH 
ypOBHH IKYY/. MHweHb IM! pacnOIlomeHa BHYTPH cocy.qa C, KOTOPW~ 

.qIlH YBeIlH4eHHfl 3~~eKTHBHoCTH TenIlo06MeHa MomeT 3anO~HHTbCH ra
3006pa3HwM reIlHeM. 4HCTW~ Bo.qOPOA l.qe~TepH~1 nocTynaeT B MH

~,weHb 4epe3 BeHTVtIlb aucoxoro .qaBIleHHH IBBAI no «anunnapy , npo

xo.qH~eMY 4epe3 KPWWKY KpVtOCTaTa IK/. AaBIleHVte ra3a B MHweHH 
xoarponapye r ca no nOKa3aHHHM MaHoMeTp-a aucokor-o .qaBIleHHH IMBLV, I}

t. 
Tpy6Ka KOToporo AnH YMeHbWeHVtH napa3VtTHOro 06beMa 3anOIlHeHa 11 

MaCIlOM. H30Ilfl4V1H ee OT 06beMa MHweHH ocy~ecTBIlHeTCH c nOMo~b~ 

J1
Y 

T3 

----------BK 

I 

1c6poc 
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fH2 

PHc.3. CxeMa KpHOCTaTa: 
BK- BaKYYMHhm KO~YX, BE 
BOAopoAHhrn 5aQOK, T3 - Ten
nOBOH 3KpaH, C - renHeBhIH 
COCYA, M - MHllieHh, KYY 
KoHAeHCaIJ;UOHHhIH yxaa arerrs 
YPOBHH Bogopoga /asoTa/, 
H - HarpeBaTenh, MBA - Ma
HOMeTp BWCOKoro AaBneHHH, 
BRA - BeHTHnh BhICOKoro AaB
neHHH, MTH - MaHoMeTp TOq
HhlX H3MepeHHH. 

CVtIlb~OHHoro pa3.qeIlVtTeIlR 
lep/. Ha-KopnYCe MHweHH YK
penIleH 3IleKTpH4ecKH~ Harpe
BaTeIlb H. 

npVt pa60Te c MHweHb~ 

B .qHana30He TeMnepaTYPo(
<.o, 20,4+77 K B Ka4eCTBe XIla.qor'---i 

areHTa HcnOIlb30BaIlCH mHAKH~ 

BO.qOPO.q, a B .qHana30He 77~ 

+300 K - }/(H.qKVt~ a30T. He06
xo.qHMaH TeMnepaTypa MHweHH 
BO BceM .qHana30He .qOCTHraeT
CH nYTeM BapHa4HH .qaBIleHHH 
reIlHH B cocy.qe C H MO~

HOCTVt HarpeBaTeIlH H. TeMne
paTypa MHweHH Vt3MepHeTCR 

c nOMO~bID TepMonap IMe.qb-KOHCTaHTaH/, YCTaHOBIleHHWX Ha nOBepx
~OCTH MVtWeHH. T04HOCTb no.q.qepmaHHH TeMnepaTYpw He npeBwwaeT 
1 K. 

KpVtOCTaT c MHweHb~ YCTaHaBIlHBaeTCH Ha M~OHHOM nY4Ke, n03To
MY .qIlH YBeIlH4eHHfl TeIleCHoro yrIla .qeTeKTopoB, perVtCTpHpY~~HX 

npo.qYKTW HAepHWX peaK~H~, HapymHw~ .qHaMeTp BaKYYMHoro Komyxa 
IBKI B 06IlacTH 06IlY4eHHH MHweHH Me30HaMH YMeHbweH .qo Tpe6yeMo
10 pa3Mepa • 

3AKn!ü4EHI-1E 

C03.qaHHaH YCTaH08Ka-, 8KIl~4a~~aH B ce6H MHweHb, 3anopHw~ 8eH
TMIlb Vt KpHocTaT, n0380IlHeT c 8WcoKo~HaAemHocTb~ 3KcnIlyaTHpo

8aTb ee 8 Te4eHHe .qIlHTeIlbHoro speMeHH Ha nY4Ke M~OHOB. 
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BWCTPH~KHH B.M. H AP. 13-87-704 
MHweHh gnH pa60ThI c H30TonaMH Bogopoga 
rrpH AaBneHHHx go 1500 aT B gHana30He 
TeMnepaTYP OT 20,4 go 300 K 

, AnH accrrenoaanaa Me30aToMHhIX H Me30MoneKynRpHhIX npo~ec
COB, npoHcxogRmHX B CMeCH H30TonOB Bogopoga, pa3pa60TaHa 
H c03gaHa YCTaHoBKa, BKnIO"l:J:aIO~aH B ce6H ra30BYIO MHWeHh, 
BeHTHnh nucorcor-o rraanenan H KpHoCTaT. YCTaHoBKa n03BonReT 
paõo-r ar-s c H30TonaMH aonoporra BhICOKOH "l:J:HCTOThI / CYMMapHoe 

10-5%/
cogep~aHHe rrpHMeceH He npeBhmaeT npH gaBneHHH go 
1500 aT H B gHarra30He TeMnepaTYP OT 20,4 go 300 K. 

Pa60Ta asmormena B Da60paTopHH arrepnsrx npo õrrer-r ornU1. 

Ilpenpanr 06'benHHeHHOrO HHCTHTyra anepastx HccnenoBaHHH.lly6Ha 1987 

ITepeBog M.H.IToTarroBa 

Bystritskij V.M. et aI. 13-87-704 
A Target for Work with Hydrogen Isotopes 
at Pressures up to 1500 atm in the Temperature 
Range from 20.4 to 300 K 

To investigate mesoatomic and mesomolecular processes 
in mixture of hydrogen isotopes, a facility consisting of 
a gas target, a high pressure valve and a cryostat has 
been designed and made. The facility allows working with, 
highly pure hydrogen isotopes (total amount of impurities 
does not exceed 10-1 ppm) at pressures up to 1500 atm in 
the temperatüre range from 20.4 to 300 K. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1987 


