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BBE,llEHHE 

Cyurecrnyer HeCKOJIbKO 3KcnepHMeHTaJIbHblX MeTo,nOB HCCJIe,nOB(lHHR 

nOBe,neHHR aeuiecraa B6JIH3H KpHTHqeCKOH: TOqKH paBHOBeCHR )KH,nKOCTb 

nap. CaMbIM paHHHM H npHMeHReMblM no CHX nop RBJIReTCR PYT"- MeTO,n/ 1/. 
Cyntecrayer rpyrma MeTO,nOB, BKOTOpblX 113MepHeTCR nJIOTHOCTb BemeCTB~ 

no BbICOT'e cocyna: OnTHqeCKHH: MeTO,n TenJIepa/ 2/ , MeTO,n nponYCKaHI1R 

HeH:TpOHOB/3/ , MeTO,n nponYCKaHHR peH1TeHOBCKI1X JIyqeH:/4/ , arrrepdiepo

MeTpHqeCKHH: /5/ , eMKocTHblH /6/ . EÇJIH rpaBHTaIJ;110HHblH: 3cPcPeKT B nepaor-r 

MeTo,ne 06R3aTeJIbHO YCTpaHReTcR nepeMemeHHeM, TO B 3TI1X MeTo,nax OH 

CJIY)KHT OCHOBOH ,nJIH 113MepemtR KpHTHqeCKI1X I1H,neKCOB {:3 ,O 11 Y B O,nHOM 

3KCnep11MeHTe. MeTO,n KBa311CTaTHqeCKI1X TepMorpaMM h / TaK)Ke Tpe6yeT 

nepeMellll1BaHHR 11 B 3TOM OTHOllleH~H npl1MbIl<:aeT K nepBOMY MeTO,ny. 

HecMoTpR Ha 60JIblllOe KOJIl1qeCTBO MeTo,nOB H 3Haql1TeJIbHblH 3Kcne

pl1MeHTaJIbHbIH: MaTepl1aJI B6JIH3H KpI1Tl1q~CKOH: TOqKI1 ,no CI1X nop OCTaeTcR 

aKTYaJIbHblM onpe,neJIeHl1e TOqHbIX 3HaqeHI1H Kpl1Tl1qeCKHX I1H,neKCOB KpI1BOH: 

cocymecTBoBaHHR (KC), KpHrnQeCKOH: H30TepMbl, ÓKl1MaeMOCTH, • 

HaCTOHmaR pa60Ta nOCBRmeHa Onl1CaHHIO YCTaHOBKH ,nJIR I1CCJIe,nOBaHHR 

BemeCTBa B6JII13H KpHTI1QeCKOH TOQKl1, OCHOBaHHOH: Ha npl1MeHeHl111 MeTo,na 

nponYCKaHI1R Y-113JIYQeHHR c 3Heprl1eH: 123 K3B . 

Dpe,nBapl1TeJIbHblH aHaJII13 nOKa3aJI/8/ , qTO MeTO,n npl1ro,neH ,UJIR I1ccne

,nOBaHHR BemeCTBa B KpHTHtieCKOH o6nacTH. B TO BpeMR KaK HeH~TpOHHbIH 
MeTO,n npl1MeHI1M B OCHOBHOM ,nJIR BO,nOpo,noco,nep)KamI1X coe,nI1HeHHH:, Me

TO,n nponYCKaHHR Y -H3nYQeHI1R c 3HeprHeH: 12,3 K3B3cPcPeKTI1BeH ,nnR Be· 

meCTB c 60nblllHM Z, TaK KaK CeQeHl1e nOrJIOmeHI1R Y-113nYQeHI1H B cnYQae 

cPoTo3<PcPeKTa npOnOpIJ;HOHaJIbHO nRTOH: CTeneHH nopR,nI<OBOrO HOMepa 

3JIeMeHTa. Dpl1HIJ;l1n MeTo,na 06meI13BeCT'eH H 3aKnlOQaeTCR B ocna6neHI1H 

HHTeHCI1BHOCTI1 y -113nYQeHHH npH npOXO)K,neHHH Qepe3 aelueCTBO. 

-n xa 
== lo e o a	 (1) 

r,ne lo - I1HTeHCI1BHOCTb na,nalOmero nYQKa, no - t!Hcno aTOMOB norno

malOmero BemécTBa, B 1 CM 3, aa - nOJIHOe CeqeHHe nor.nOmeHl1H: H pacceHHHR 

y -113JIYQeHHH Ha aTOM, x - TOJIml1Ha BemeCTBa B CaHTI1MeTpax. 

CXeMaTI1QeCKOe 11306pa)KeHHe YCTaHOBKI1 ,nJIH '113MepeHlill 1130TepM 

3aBI1CI1MOCTI1" nJIOTHOCTI1 BemeCTBa OT BblCOtbl cocy,na MeTo,noM OCJIa6nemill 

Y-113JIYQeHI1H, pa3pa6oTaHHblM 11 onp060BaHHblM HaMH, npl1Be,neHO Ha pHC.l. 

DYQOK y-nYQeH: OT I1CTOqHI1Ka 2, OrpaHHQeHHbIH: KOJIJII1MaTOpOM 5, Qepe3 

aJIlOMI1Hl1eBbIe OKHa na,naeT Ha 06pa3eIJ; 1, HaxO,lJ.Hml1H:CH B KOHTeHHepe

• 9bltCl" I'lt'~ rlh,21\ KflCnrryr-~ 
na~lI3W;g Hr.C])~aOl1iUBe \1., 

I .....U,r- ri'. ,,·.........·C'U A.
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Puc.l. Cxeuatuuecxoe u306pa:JiCeHUe YCTaH08KU. 

TepMOCTaTe 9 c TepMocTaTHPYIOI1J;eH )l(H,lJ,KOCTbIO 10. r-nyva.npouremuaa nepes 
oõpaseu, perncrpapyer ,lJ,eTeKTOp 3. Bropoã KOJlJlHMaTOp 6,cHa6)1(eHHhlli 

BCTaBKoH 8, n03BOJlHeT aapsapoaars BH,lJ,HMYIO zterexropora lJaCTb oôpaaua. 
Oôpaaeu no BhlCOTe neperaeuiaerca c nOMOI1J;bIO perYJlHpOBOlJHOrO MeXaHH3

Ma, 0603HalJeHHOrO na pHCYHKe CTpeJlKoH. 

l1CTOQHl1K 

l1CTOlJHHK norrscea HMeTb Y-JlHHHIO TaKoH 3HeprHH, lJT06hI nponycrcaans 
Y-JlYlJeH lJepe3 BeI1J;eCTBO COCTaBJlHJIO -50%. B 3TOM cnysae MO)l(HO nOJlYlJHTb 

HaHJIYlJlllYIO TOlJHOCTb rrpa ortpeneneaaa nJlOTHOCTH. l1cTOlJH!'tK AOJl)l(eH 

6hlTb AOCTaTOqHO HHTeHCI1BHhIM, lJT06hI 06eCnelJHTb TOlJHOCTb 0,1% B orrpene
JleHHH n·JIOTHOCTH. QT06hI 06eCnelJHTb xopouiee paspemenaa no BhICOTe 

H MHHHMaJlbHOe pacceaane B HCTOlJHHKe, OH norracea HMeTb aeõorn.ume 
paar-repr.r (0 172 MM) • 

C YlJeTOM 3THX Tpe60BaHHI':i 6hIJl BhI6paH panaoaxraaasrá H30Ton KO

6anbT-57, HMelOI1J;HH Hl13K03HepreTHlJeCKHe Y-JIHHHH (122,1 H 136,5 K3B) 

BhICOKOH HHTeHCHBHOCTH (88 H 12% cooraercrneaao) • Cnercrp K06anbTa-57 

npencrasrrea na pnc.Z. 
l1brOlJHHK B c06paHHoM BHAe npencraanea na pnc.S. PaAHoaKTHBHhrn 

H30Ton K06aJIbTa-57 nOCTaBJl~IeTCH B pacrsope (5% pacraop COJlHHOH KHCJlO

ThI) B CTeKJlHHHhIX aMnYJIaX 06'beMOM 1 MJl. 113 nero nocpeACTBOM asrnapa

2 
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8000 

3,5 

'000 

E1 - 136 

100 150 200 N 

Puc.2. Cnexrp «oõam.ra-S]. I - 1l1lTellC1l8JlOCTb, N - HOMep 

«auana aunnuryõuoeo auanusatopa. 

saaaa li nepeynarcontca rrpar-oraanaaanu TOlJelJHhIH 11CTOlJH11K no CJleAYIOI1J;eH 

rexaonor-aa. 3aBoAcKYlO aMnYJlY c pacrnopor-r K06aJlbTa-57 BCKphIBàJl11 

11 narpeaor-r MOmHoH nar-msr Bbmap11BaJl11 BOAY 113 uee AO 1/10 06'beMa. 

OcTaBlll11HcH paCTBOp no OAHOH xanne nepeHOC11Jl11 aa KOHlilJeCKOe yrnyõ
neane (0 2 MM, rJly611Ha 1,5 MM) <pTopOnJlaCTOBOH waH6bI 2 11 OKOHlJaTeJlh

HO nsrcyuiaaana. 3aTeM 

uraáfiy nOKphIBaJl11 CJlOeM 
5 ·3 4 uanonnaxa 11 BCTaBJlHJl11 

B IlJleKClirJlaCOBhIH xap
xac 4 c aaxpennmorueâ 
raHKOH 5. 

Puc.L JfCTOIJHUK 8 coõpau
HOM euàe. 
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rEOMETPI1H YCTAHOBKI1 

~opMyna (1) CnpaBeAnHBa TonhKO B TOM cnYtIae, eCnH AeTeKTOp He 
perncrpapyer v-rryva, rrperepneanme KOMnTOHOBCKOe paCCeRHHe. ,UnR 3TO
ro: 1) HCTOtIHHK Y-nYtIeM H AeTeKTOp AOmKHhI HaXOAHThCR npyr OT npyra 
H OT 06pa3Qa na paCCTORHHRX, MHOrO õonsuiax nonepesasrx pasr-repoa 
06pa3Qa, HnH »ce 2) nerercrop ne ziorrzcen per-acrpapoaari, v-rryna, HCIIhI
raaruae norepn 3He'prHH B BeI.IJ;eCTBe. B HallleM cnysae ycrronae nepaoe ne 
cofirnonacrca H3-3a crper-irrenna K õorrstucã HHTeHCHBHOCTH y -H3nYtIeHIDI 
(1 - 1/r 2 ) . I'eor-rerpaa YCTaHoBKH rrpanenena na pHC.4. I1CTOtIHHK 2 H KOn

3 5 4 2r 
/1 

/ 
li 

L L, L, LoS 

Puc.4. Feouetpus YCTa1l06KU. 

nHMaTOp 5 pacnonosceasr BnnoTHYIO K KOHTeMHepY-TepMocTaTY. Paccroa
HHe L 2 Me)Kny HCTOlJHHKOM 2 H 06pa3QOM 1 H paccroaaae L 1 Me)KAY 06pa3
QOM 1 H rconrmxraropoxr 5 paansr ,nonOBHHe pasr-repa KOI-ITeHHepa-TepMo
CTaTa (8,5 CM), tITO acero B 20 pas ôorrsure TOnI.IJ;HHhI 06pa3Qa. I103TOMY 
He06xonHMO BhITIOnHeHHe aropcro nYHKTa. 3Toro MO)KHO n06HThcR BhI60
pOM nerercropa. Korrmnaarop 5 HMeeT Ha60p BCTaBoK, n03BOnRlOI..I.J;HX MeHRTh 
BbICOTY IJJ;enH: 0,3, 1 H 2 MM. Yr orr, rtozt KOTOphIM nereicrop "BHnHT" oõpa
3eQ, 18 -(,lJ,JIR BhICOThl I..I.J;enH xonrrnr-raropa 0,3 MM) ,BH)J,HMaR tIaCTh P. 2 06pa3
na no BhICOTe rrpn 3TOM paaaa 1,34 MM. )1,nR 3aI..I,J;HThI zrerexropa OT v-nany
tIeHHR, pacceanaoro OKpY)KaIOI..I.J;HMH rrpenr-rcrar-ta H B03nYXOM, nerercrop 
3aI..I.J;HI..I.J;eH CBHHQOBhIM rconrrasraropora 5, TOnI..I.J;HHa rcoroporo L 4 = 5 CM. 
TaKOM cnoã CBHHQa yfinpaer <pOH npaKTHtIeCKH no nyna. 

PErI1CTPI1PYIOllJ,I1H TPAKT 

)1,nR peracrpanaa y -H3nYtIeHHR Hcnonh30BMH Ge (Li) -zrerexrop oõt.e
MOM 30 CM3. Paspetuarouraa cnoc06HOCTh ero 3,5 K3B, 3<p<peKTHBHOCTh 

4 

AJIR 3TOM 06nacTH 3HeprHH - 10%. Ge (Li) -nerercrop oõnanaer nYtIIllHM 
( - B 20 paa) paapetuenaevr no CpaBHeHHlO co CQHHTHnnRQHOHHhIM rrerex
TOpOM. 3TO CYI.IJ;eCTBeHHO nnR TOtIHOrO yuera KOMnTOHOBCKoro pacceaana. 
3TOT nerercrop n03BonReT asrnemrrs KOMnTOHOBCKoe pacceaane na ypoa
ne 0,05%. 

Hr-myrrscr.r c nerexropa nocne YCHneHHR aa ManOIllYMRI..I.J;eM nperrsa
pHTenhHOM YCHnHTene nOnaIOTCR na OCHOBHOH YCHnHTenh, KOTOphIH oõecrre
tIHBaeT TaK)Ke H <pOpMHpOBaHHe cnr-aana nrm nonyxeaaa orrrar-ram-aoro 
OTHOJlleHIDI car-nan/uiyxr. Bper-rena AH<p<pepeHQHpOBaHHR H HHTerpHpOBaHHR 
non6HpaIOTCH axcnepar-rearansno AnR nonyxeaaa r-rarccavram-aor-o ornoure
HHR car-nan/uryxr. OT acex Y3nOB paAHOTeXHHtIeCKOrO rparcra rpefiyerca 
BhICOKaR cTa6HnhHOCTh (npa paapeurarouteã cnoc06HOCTH nerexropa 3 . 10-2 

necraõarrsnocn, panHOTeXHHtIeCKOrO rpaxra nOJI)Kt!a '6hlTh vreaee 3 .10-4 ) . 
Ilocne npcnycamrrena H YCHnHTenR carnan rronaerca na aMnnHTYAHhIH 
aaanaaarop. 

KOHTEHHEP-TEPMOCTAT.
 
CI1CTEMA TEPMOCTATI1POBAHI1H OEPA3UA
 

B pa60Te/9/ nOKa3aIiO, tITO 
nJIR onpeneneana {3 B 06nacTH 
T = (T - T)/T = 10- 4 -:- 10-5 

~~ 

1 
K K 

Y)Ke He06xonHMO saanae KPH
THtIeCKOH rer-meparypsr c TOtIHO
CThIO ± 0,0002 K (a. c06cTBeH
HOH uncarre r epr-rovrerpa) npn 
T K =300 K. I103TOMY ,lJ,JIR H3Me-. 
peHHR KC rcceaoaa B 3TOH 
06nacTH crafiarn.aocrs rer-mepa
rypsr AOn)KHa 6hITh ne XY)Ke, 
r.e. ± (0,0001 -:- 0,0002) K. 

I1pH paapaôorrce KOHTeH
acpa-repwrocrara H CHCTeMhI CTa
6HnH3aQHH rer-meparypsi 06pa3
ua aa OCHOBY õsrrra B3RTa 

5. 
~,CHCTeMa TepMocTaTHpOBaHHR, 
'/. 

pa3pa60TaHHaR IO.M .OcTaHeBH 6 
tIeM H A.rr.CHMKHHOM AnR HeMT

2 
ponaoro MeTOna / 10/ H He
CKonhKO yrrymueaaasr B naHHOH 
YCTaHOBKe. 

KOHTeHHep-TepMOCTaT (CM. 
pHC. 5) COCTOHT TaK)Ke H3 ,IJ;BYX 

Puc.5. Koureün ep-TepMOCTaT. 

5 



1.062 

Kopo60K; HapY)KHOH 1 H BHYTpefIHeH 2, H ,lJ,BOHHOH: rcpsruncn 4. BHYTpeH-, Pue. 7. YCTaH061leHUe teunepatypu l-ta 

HHe nonOCTH Kop060K H xpsruierc cHa6)KeHbI rreperoponrcar-ia, cPOPMHpylO oõpasue. 
1,076 -------------~-~-~--mHMH nOTOK TepMOCTaTHpYlOmeH )KH,lJ,KOCTH. AnIOMHHHeBble OKHa 3 pas

MepOM 40x120 MM B CTeHKax r epvrocrara cnyacar ,lJ,J1H npOXO)K,lJ,eHHH y -Ir>! 1,07D 

rl '11H3nYtIeHHH. KOHTeHHep 7 npencraanaer H3 ceõa anlOMHHHeBblH cocyn c 20 MKM. llOCTOHHHaH BpeMeHH axpa
o:: 1.066 

BHelllHHMH pasr-repar-ra 120x20x15 MM H BHYTpeHHHMH paar-repar-ra 100x na orcorro ,lJ,BYX MI1HYT. Kone6aHHH i 

x10x5 MM. Beuiecrao 9 3arpY)KaeTCH B KOHTeHHep MeTO,l1,OM nepercou rer-nrepa'rypsr axpana ± 0,0003 K. 
;:/ 

neacauaa npn rer-meparype )KH,lJ,KOrO a30Ta H3 BonlOMOMeTpHtIeCKOH YCTa HeCTa6HnhHOCTh rer-rneparypi.r 06pa3
1,O~8 

HOBKH, cxevia KOTOpOI1 npnaeneaa B paõore / 11/ . BeHTHnh 8 npenaaana na ne õonsure 2:. 0,0001 K. llOCTOHH:J
 ___ 1 __

tIeH ,lJ,J1H nO,lJ,cOe,lJ,HHeHHH KOHTel1Hepa K YCTaHoBKe. KOHTeH:Hep rtponepen HaH BpeMeHH rcorrreâaepa-repr-rocrara 
3 

BPEMR 14AC I ,lJ,0 ,lJ,aBneHHH 150 aTM c nor-roun.ro rH,lJ,ponpecca. Kpennenne ero K rcpsrunce 60 MHHYT (CM. pHC. 7). 

repr-rocrara nsmormeno na repr-roaaonaropax. 
B CHCTeMY cTa6HnH3aUHH TeMnepaTypbl oõpaaua aaeceasr no cpaaae

HH~ c /10/ aexoropsre 113MeHeHHH. B nepaoá cryneaa cncresn.t cTa611nH llEPEMElllEHI1E OBPA3UA 

3aUl111 I1CnOnh3YIOTCH naa TepMOCTaTa, O,lJ,HH 113 KOTOpblX HMeeT 06'beM' 50 rt , 

OH cHa6)KeH aarpeaarenera, xOnO,lJ,iUlhHHKOM, Cl1CTeMOH MelllanOK, KOHTaKT BepTI1KaJlhHOe nepeMem~Hl1~ oôpasua c KOHTeH:HepOM-TepMocTaToM 

HblM TepMOMeTpOM 11 TepMOMeTpOM nna 113MepeHl1H rer-meparypsr. tIepe3 ocyurecrnnana c nor-roursro rrozrser-taarca (perynapoaovaor-o MeXaHI13Ma), 

XOnO,lJ,HnhHHK 50-nl1TpOBOro TepMOCTaTa uapxyrrapyer BO,lJ,a, 'TeMnepaTypa O,lJ,HH 060POT 'BHHTa xoroporo- cr-reuian oõpaseu na 1 MM. OTCtIeT no nHM6y, 

KOTOpOI1 rorrs xo na 3 K Hl1)Ke 'revmeparypr-r BO,lJ,bI B TepMocTaTe. Craõans l1MelOmeMY 60 ztenenaã, noaaorraer onpenerrars OTHOCI1TenhHOe cr-reuteaae 
HOCTh rer-meparypsi OXJlIDK,lJ,illOmel1 BO,lJ,bI cosnaaana rrpor-n.nunenasnvr TepMO aa 0,015 MM. O,lJ,HaKO rnorpr BHHTa nozrser-rnaxa rrpa neper-reae nanpaane
CTaTOM, nporoamomar-t BOJJ.Y LJepe3 3MeeBI1K, npaxpenneam.rã K r-ropoaans HI1H neper-reutenaa MO)KeT nOCTHraTh 1/4 060poTa 11 BbI3hIBaTh CHGTeMaTI1,.. 
HOH xavrepe XOnO,lJ,HnhHI1Ka. B cxer-re KOHTaKTHoro repxtovrerpa l1CnOnh30Ba tIeCK,YIO 01llH6KY - 0,25 MM. ll03TOMY 113MepeHHH Ha,lJ,O npoaomrrs npa 
na Tl1pl1CTOpHbIH: KnlOLJ (CM'. pac.G) , oõecnesaaarouraá õecnepeõoaaoe BKnlO- apaurenaa Bl1HTa B O,lJ,HY CTOPOHY, YCTaHaBnl1BaR nepen 3TI1M ayns OTCtIeTa. 

LJeHl1e 11 asrxmoxeaae aarpeaarena. BBO.n oõpaaua B nYtIOK y -nyxeã 11 BbIBOn 113 aero ocyutecrarrana c nor-roun.ro
 
50-nl1TpOBbII1 repr-rocrar ItlMeeT HapY)KHbIH tIepBHt.{HOH nepenasn, KOTopaH neper-reuraer no ropasorrrana nnarrpopr-ry
 
KO)KYX c noponoHoBoH npOKna,lJ,KOI1, c saxpenneaasrr-r na HeH: KOHTeHHepOM-TepMOCTaTOM. TOtIHOCTh m.rcraarre

YMeHhlllalOmeH Bnl1HHHe. KOMHaTHoH TeM HI1H 06pa311a no rOpl130HTanl1 ± 0,5 MM.
 
rteparypsr , Bnaronapa YKa3aHHbIM Me

par-r rer-meparypa B ofn.evre 11 na BbIXO,lJ,e
 
50-n11TpOBOro repr-rocrara craõansna B T04HOCTb I13MEPEHI1H
 
npenenax ± 0,002 K B reneaae nmrrens-:
 
noro BpeMeHH (nopamca CYTOK). 1'13 Ilpouenypa 113MepeHI1H 3aKnlOtIaeTCH B BbIBeneHI1H oõpaaua aa ziaa

sroro repr-rocrara BO,lJ,a nocrynaer BO HYIO TeMnepaTYPY 11 113MepeHI111 nnOTHOCTI1 (nporrycrcaaaa). KaK cPYHKUl111
 
BHYTpeHHlO1O Kop06KY, 3aTeM B xpsnu B~ICOTbI B npenerrax 100 MM (1130TepMa KceHOHa npanenena na pHC. 8).
 
KY 11 HapY)KHYIO Kop06KY KOHTeHHepa 06'beM KOHTel1Hepa onpenerrea 113 ,lJ,BeHa,lJ,uaTI1 113MepeHI1H aanormeaaer-r
 
TepMOCTaTa. ,lJ,HCTHnnl1pOBaHHOH: BO,lJ,OH: c I1CnOnh30BaHI1eM Ta6nl1tIHbIX 3HatIeHHH WIOTHO


BTopaH cTyneHh cTa6HTI113aUHI1 TeM CTH BO,lJ,bI 11 paaea (5,907 ± 0,003) CM3. Texrneparypa 06p3.3ua H3MepHeTcH 
nepaTypbI oõpaaua cocroàr 113 arcpana 5, MHHl1aTlOpfIbIM rrnaTI1HOBhlM repvror-terpor-r conpOTHBneHHH c TOt.{HOCThlO 
c paaaoxrepno HaKneeHHbIM na HeM :1 2' 0,0001 K B c06cTBeHHOH: uncane repr-ror-terpa npa npl1BH3Ke K aôcornor
narpeaarerresr 6 113 MaHramiHOBOH: npOBO HOH: rer-ineparype ± 0,01 K. I'panaenr revmeparypsi anons oõpaaua (10 CM) 

Puc. 6. TUPUCTOPHblií KIl/OIl. 11 I, nOKH, narnaxa rer-meparypsr axpana  KOHTpOnl1pyeTcH ,lJ,eCHTHCIlaHHOH Me,lJ,h-KOHCTaHTaHOBOH repxronapoá c TOtIHO

112 - }.("246; Ql' Q2 - KY 202 H; nnaTl1HOBOrO repxror-rerpa COnpOTl1BneHl1H CThlO 2:: 0,0001 K.I~'
 
VT 1, VI 2 - JI 605 A; T - KOH 11 aCTaTl1tIeCKOrO perynsrropa, orpafiarsr <1>opMynbI ,lJ,J1H BbltIl1CneHI1H WIOTHOCTH no H3MepeHHbIM 3HatIeHI1HM 

TaKTHblÜ tepssouetp, R n .. co naiouiero TOK uepea narpeaarens axpana HHTeHCHBHOCTI1 I1MeIOT BI1,lJ, 

npoTU81l enue naepeearens repuo B HY)KHYIO CTOPOHY. 3KpaH asmormea 
p(h) = ln[~ . aI] . actara. H3 aJllOMHHl1eBOH: cPonhrl1 TOnml1HOH 2 (2)lo 

Ro 
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° 
rne lo ' I (h) - HHTeHCHBHOCTb "nycroro " nyinca H ny-nca, npourernuero 
xepes KOHTeHHep c BemeCTBOM; I ~ , l° (h) - Te »ce BeJlHqHHhI npa H3Me
peHHH c nYCTbIM KOHTeHHepOM; I~, I" - KOHTeHHep 3anOJlHeH, 'HO revmepa

rypa vnroro nsnue TK • 

MHO)l(HTeJlb a 1 YlJl1TbIBaeT BKJlM CTeHOK KOHTeHHepa B nponycrcauae, 
MHO)l(HTeJlb a 2 06paTHO nponOpU;110HaJIeH 06'beMHOMY K03<pqmU;HeHTY ocnaõ

JleHHH Y-H3JlyqeHHH. 
TIOCKOJlbKY P HBJlHeTCH cPYHKU;HeH HeCKOJlbKHX neper-remnax, TO 

ou;eHK;Y TOqHOCTI1 onpertenenna llJlOTHOCTH ,naHHhIM MeTo.n;OM nponorrana 
KOH<pJlI03HTHhIM aHaJIH30M! 12/ c yueroxr TOqHOCTH H3MepeHHH Ka)l()l;OH 

H3 axonaunrx B (2) 113MepHeMhlx BeJlHqHH I(h) , lo ' IO(h) , 1°, I"", I oe no 
° ° cPopMYJle 

fln(~ aI)] 2 
1 I
 

02""p:I----l-OO-. ----·2 + ° 
4 

x
 
I""
 

[In (-- a ) ] [ln(~ a 1 ) ]
 1
I~ 

° 
, 0 2 2 2 2 0 2 0 2 

100 I 00'010 010 
x [_I_ + aio 

+ -- -\ -º-- + . (3)(Iooo 2 ]2
1 I 2 (10)2 (1~)2 (t'l + o)

° 
TIpl1 MomHOCTH HCTOlJHl1Ka 50 MKI1 H Wl1pHHe uterra KOJlJlHMaTOpa 1 MM 
HHTeHCHBHOCTb csera B nerercrope COCTaBJlHeT sa 5': 1,6 . 10 5 11 10 5


zina KOHTeHHepa C KceHOHOM (,nJlH rasa 11 )l(H,nKOCTI1 COOTBeTCTBeHHO), 

5 5'4, 10 - ,nJlH ofipasua 6e3 B~meCTBa, 2 ,10 - nrrn KOHTeHHepa C aeurecr-

BOM npa TeMnepaType 'T» TK (T - TK = 13K), 10 6 - ztna "nycroro" ny-nca, 
TIpl1 TaKHX YCJlOBHHX TOlJHOCTb orrpenenenna nJlOTHOCTH )l(11.n;KOCTH H rasa 
B O,nHOH TOqKe na H30TepMe paansi 0,28% H 0,4% (coornercraemro na BCIO 
H30TepMY npa 3TOM aner HeCKOJlbKO xacoal . TIJlOTHOCTb )l(11.n;KOCTH H rasa 
na MeHHCKe nonyvaer-r C TOqHOCTblO ne xyxce 0,07% H 0,1%, nOCKOJlbKY 
OHH norryxarorca ycpezmeaaer-r no HeCKOJlbKHM. 3HaqeHHHM nJIOTHOCTH na 
KphIJlbHX H30TepM. 

TIpH unrpaae uiena KOJlJlI1MaTOpa 0,3 MM zierexrop "BH.n;HT" 1,34 MM
 
aeurecraa. TI03TOMY H3MepHeMaH rpanana pasnena rpaa õyner YIllHPHTbCH.
:1 Ho, HMeH na ,naHHOM yxacrrce nocraroxaoe KOJlHqeCTBO TOqeK (10 -;- 20) ,
 
MO)I(HO onpenenars nonoxceaae MeHHCKa ~ TOlJHOCTblO ne xysce 0,1 MM.
 

BbIBO,D,bI 

C03,naHa 3KcnepHMeHTaJYbHaH YCTaHoBKa zirrn I1CCJle.n;OBaHHH neurecr
aa B6JlH3H KpHTHqeCKOH TOqKI1 MeTo,nOM nponycxanaa Y -113JlyqeHHH C 
aaeprneâ 123 K3B. YCTaHoBKa MO)l(eT 6hITb HCnOJlb30BaHa B 06JlaCTH revme

paTYP OT 285 .n;o 340 K npl1 B03MO)I(HOCTH npH6Jll1)1(eHI1H K KpHTl1qeCKOH 
TeMnepaType no anrepsana T = 10 -4 -;- 10-5 . HeCTa6HJlbHOCTb 'rer-mepary

psr oõpasua ae nsnne ± 0,0001 K. I'panaenr reraneparypsr no 06pa3U;y ne 
asnne 0,0001 K. TOqHOCTb onpenenenaa nOJlO)l(eHHH MeHHCKa He xyxce 

0,1 MM. 3HepreTI1qeCKOe paapeuieaae zierexropa H per-acrpapyrourero rparc
Ta 3,5 K3B. Ha npnr-repe KceHOHa nOKa3aHO, qTO TOqHOCTb onpenerrenaa 
nJlOTHOCTH )l(11.n;KOCTH H napa na MeHHCKe O,07% H 0,1% COOTBeTCTBeHHO. 

Ha .n;aHHoH YCTaHOBKe MO)I(HO I1CCJle.n;OBaTb aeurecrna, nOpHJI:KOBhIH HOMep 
3JleMeHTOB KOTOphIX nsnue 40. YCTaHOBKa n03BOJlHeT 113yqaTb KC )KH,n
KOCTb - nap , KpHTHqeCKYIO 1130TepMY, C)I(HMaeMOCTb, rexrneparypayro 
3aBHCHMOCTb .n;BmKeHHH rpanausr pasnena )l(H.n;KOCTb - nap , Ha JI:aHHOH 
YCTaHOBKe MO.n;HO onpezienars TaK)I(e KC cr-reca, eCJlI1 B xasecrae npar-reca 
õpars pa,nHoaKTHBHhIH 1130Ton, nanpaxrep HO,nHJlH KpHnTOH. 

ABTOphI õnaronapar IO.M.OcTaHeBHlIa, Jl.C.JlecHeBcKYIO, A.M.EaJlary
poaa sa 06cY)IGI,eHHe pa60ThI H 3aMéqaHHH H H.A.Jle6e,neBa aa nosroun, 
B npHrOTOBJleHHH HCTOlffiHKa. 
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n13-8S-793 

n4-85-851 

n3,4,17-86-747 

n1,2-86-668 

, n9-87-105 
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TpYnH pa60qero conemaHHH no rrp06neMaM 
H3~eHHH K rpaBHTanHOHHNX~eTeKTHPOBaHRH 

BonH. llY6Ha, 1983.	 2 p.OO K. 

Tpy~ :XI Me~YHapO~Horo CRMll03HYMa 
no	 H~epHoH 3neKTpOHRKe. EpaTHCllana, 
qexocno~aKRH, 1983.	 4 p.SO K. 

TpYnN 7 MeInYHapO~Horo COBecaHHH no
 
np06neMaM KBaHToBoH TeopHH nonH.
 
AnymTa, 1984. 4 p.30 K.
 

TpYAN VII Mex~Hapo~Horo CeMHHapa no np06
n~ ctÉ3HKH RLOKHX 3Hepnrn. !lY6Ha, 1984. 5 p.50 K.
 

Tpy~~ V MeInYHapo~Horo COBemaHHH no np06

neMaM MaTeMaTuqeCKoro
 MonenHpOBaHH~;npo


rpaMMHPOBaHH~ H MaTeMaTH~eCK~ MeTOnaM
 
pe~eHHH ~H3~eCKKX sana4. llY6Ha, 1983. 3 p.50 K. 

TPYllbI III ~le~YHaponHoro Cmm03HYMa no 
H36paHlIbIM rrp06neMaM CT3"THCTH~eCKOH 

MexaHHKH. llY6Ha,1984./2 TOMa/ 7 p.75 K. 

Tpyn~ r·lex,nYHapOnHoro COBemaHHH no aHanHTH
~eCKHM BbI'IHCneHHHM Ha 3BH H HX npHMeHeHm<l 
B TeOpeTHQeCKOfi ~R3HKe. llY6Ha, 1985. 4 p.OO K. 

TpYnN XII MexnYHapoAHoro CHMn03HYMa no 
HAepHoH 3neKTpOHHKe. llY6Ha, 

TpYn~ HexnYHapOAHoH mKOnN no 
HAPa. AnymTa, ]985. 

TpYAU V MeInYHapOAHoH IDKonN 
~H3HKe. AnymTa, 1986. 

1985. 4 p.80 K. 

CTpYKType 
3 p.75 K. 

no HeHTpoHHOH ~ 

4	 p.50 K. 

TpYA~ IX Bceco~3Horo COBemaHHH no YCKOPW

TenSlM 3apHIeHHNX x ac-rnn , llY6ua, 1984. 
./2 TOMa/ 13 p.50 K.
 

TpY1n>I VI I I t-lelt,UYHapoAHoro c esean a pa
 
no npo6neMaM ~K3HKH B~COKHX 3HeprHÜ.
 
lly6Ha.]986. /2 TOMa/ 7 p.35 K.
 

TpYnN X Bcecom3Horo COBemaHHn no YCKOPH
TenHM 9apsmeHHblX qaCTHU. D.Y6Ha, 1986. 

/2 TOMa/ 13 p.45 K. 

TpYAN MexnYHapoAHoA mKOnN-CeMHHapa
 
no ~H3HKe TÓeJIbCC ·HonoB.llY6Ha, 1986 7 p.l0 K.
 

n2-87-123 TpYAbI CooemaHHH "PeHopMrpynna-86".I llY6Ha, 1986 4 p.45 K.PYKonl1Cb nocryrrnna B 113,!l,aTenbCKI1M ornerr	 ; 
28 mona 1987 rona. 3aKa3b1 Ha ynoMnHYTUe KHHrH MorYT 6NTb HanpaBneHN no aApecy: 

101000 MocKBa, fnaOnOqTaMT, n/n 79. H3AaTenbcKHH oTnen 06beAHueHHoro 
HHCTHTYTa HAepHblX HccneAooaHHH. 
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TEMATHqECKHE KATErOPHH llYBRHKAUHA 

OB~E~HHEHHOrO HHCTHTYTA H~EPHWX 

HCCRE~OBAHHA 

HHAeKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR $H3HKa B~COKHX 3HeprH~ 

2. TeopeTH4ecKaR $H3HKa e~coKHX 3HeprH~ 

3. 3KcnepHMeHTanbHaR He~TpOHHaR $H3HKa 

4. TeopeTH4ecKaR $H3HKa HH3KHX 3HeprH~ 

5. HaTeMantKa 

6. RAepHaA cneKTpocKonHR H paAHOXHMHR 

7. $H3HKa TR*en~X HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

IU. ABTUMaiH~d4MM 

AaHH~X 

-UUtJdUUII"\~ ..:lr\.\...1 u:;IJnrn ... n 1 .-»<~IU' '"'" 

11. B~4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa $H3H4ecKoro 3KcnepHMeHTa 

14. HccneAoBaHHR TBePA~X Ten H *HAKOCTeH 
AAepH~MH MeTOAaMH 

15. 3KcnepHMeHTanbHaR $H3HKa RAePH~x peaK~HH 

npH HH3KHX 3HeprHAX 

16. Ao3HMeTpHR H $H3HKa 3a~HT~ 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHA 

18. Hcnonb3oeaHHe pe3ynbTaToe H MeTOAOB 
$YHAaMeHTanbH~X $H3H4eCKHX HCCneAOBaHHH 
B CMe*H~X o6nacTRX HayKH H TeXHHKH 

19. 6HO$H3HKa 

OctmeuKo B .n., CuMKHHa A.n., THillHH B.r. 
n pHMeHeHHe Y -H3Jly<leHHH C ::lHeprHeH 123 K38 ,!IJIH 113 y'leHHH Bell.leCTBa 
B6JIH3H KpHTH'IecKOH TO'IKH. 3KcnepHMeHTaJibHaH ycTaHOBKa 

P14-87-592 

Co3.uaaa H onpo6oaaaa 3KcnepHMeHTan&HM ycTaHOBKa MH uccne.uoaaHHH aemecTaa 
B6JIH3H KpHTH'IecKOH TO'IKH MeTO,!IOM nponycKaHHH Y -H3JIY'IeHHH C 3HeprHeH 123 K38. 
YcTaHOBKa MO>KeT fibiTb HCnOJib30BaHa B o6nacTH TeMnepaTyp OT 285 ,!10 340 K, npH 803-
MO)KHOCTH npH6JIH>KeHH.fl K KpHm'leCKOH TeMnepaTYpe .!10 HHTepaana r = 10-4 7 10-5 
(r = (TK -T)/TK). HecTa6un&HOCTb TeMnepaTyp&t o6pa3u,a He Bbiille 0,0001 K, rpa.uueHT 
TeMnepa-ryp&I no o6pa3LIY He npea&IIllaeT 0,0001 K. To'IHOCTb onpe_!leneuun noJIO)KeHHH 
MeHHCKa ue xy)Ke 0,1 MM. 3uepreTH'IecKoe pa3peweHHe _!leTeKTopa H perucTpupyiOll.lero 
rpaKTa 3,5 K38. Ha npHMepe KCeHOHa noKa3aHO, 'ITO TO'IHOCTb onpe_!leJieHHH llJIOTHOCTH 
lKHAKOCTH H napa Ha MeHHCKe 0,07% H 0,01% COOTBeTCTBeHHO. Ha AaHHOH YCTaHOBKe MOlKHO 
HCCJieAOBaTb Bell.leCTBa, nopJIAKOBbiH HOMep :meMeHTOB KOTOpbiX Bblllle 40. YCTaHOBKa 
no3BOJIHeT H3y'laTb KpHBYIO COCyll.lecTBOBaHHH, KpHTH'IecKyiO H30TepMy, C)KHMaeMOCTb, 
TeMnepaTypHyiO 3aBHCHMOCTb ABH)KeHH.fl rpaHHI.Ibl pa3Aena lKHAKOCT&-nap. Ha AaHHOH ycTa
HOBKe MO>KHO onpe_!leJI.fiTb TaKlKe KPHBYIO cocymeCTBOBaHHH CMeCH, ecJIH B Ka'!eCTBe npHMe
CH 6paTb pa_!lHOaKTHBHbiH H30TOn, HanpHMep HOA HJIH KpHnTOH. 

Pa6oTa BblllOJIHeHa B na6opaTOpHH HeliTpOH110H $H3HKH OHHH. 

Coofiuii!HHe 061>1!,11HHeHHOro HHCTifTYT8 RllepHhii HccnellOB8HHH. ,lly6ua 1987 
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Experimental apparatus for investigation of substance near the critical point by transmis
sion of Y-rays with 123 keV energy has been designed and tested. The apparatus works within 
the 285-340 K temperature range, with the approach to critical temperature up to r = 10-4+ 
+ 10-5 ( r = (T K - T)/TK ). Sample temperature instability is not higher than 0.0001 K, tempe
rature gradient on a sample does not exceed 0.0001 K. The accuracy of determining the me
niscus position is not worse than 0.1 mm. The energy resolution of detector and detecting 
channel is 3.5 keV. It is shown on xenon sample that the accuracy of determining the density 
of liquid and vapour in meniscus is 0.07% and 0.01, respectively. Using this apparatus sub
stances could be investigated whose element serial numbers are higher than 40. The apparatus 
permits to study the coexistence curve, critical isoterm, compressibility, temperature dependen
ce of motion of frontier liquid-vapour. The coexistence curve of mixture, if as an admixture 
a radioactive isotope is taken, for example, J or Kr, could also be determined. 

The investigation has been performed at the Laboratory of Neutron Physics, JINR. 
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