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AYrl1HOB B.H., rpe6111HHll1K B .r ., OnbWeBCKl,114 B.r. 

MeTOA111'1ecK111H CTeHA 

AflA Hl.13KOTeMnepaTypHblX 1113MepeHl.1H Ha 6a3e n3BM 

PS-92-34 

On1,1caH MeT'OAW!ecKl.114 CTeHA AflA Hl.13KOTeMnepaTypHblX 1,13MepeHll1H. 

CTeHA BKnt011aeT B ce6A cocyA Abt0apa AilA )f(l.1AKoro ren111A 1,1n1,1 aJOTa, 

BCTaBKY AflA Kp111oreHHblX 1113MepeHl.1H, Ha6op 3neKTpOHHblX 6noKOB, KpeHT 

KAMAK, n3BM, cosMecrnMyt0 c IBM, 1,1 Heo6xoA111Moe MaTeMarn11ecKoe 

06ecne11eH111e. CTeHA 111cnonbJosancA AilA 1,1cnb1TaH111A yJnos Kp111oreHHblX yc

TaHOBOK 1,1 Kan1116pOBKl,1 AaT'll.1KOB TeMnepaTypbl AflA TeXHll1'1eCKOro np111Me

HeHl.1A B A111ana30He TeMnepaTyp 4,2 7 300 K. 

Pa6oTa BblnOnHeHa s na6opaTOp1,11,1 AAepHblX npo6neM 01/lAl/1. 

Coo6meHHe 001,e;iH~ eHIIOrO HHCTHryTa l!;\epHblX HCC.1e;10eaHHH . Il,y6Ha 1992 

nepeBOA aBTOpOB 

Duginov V .N., Grebinnik V.G., Olshevsky V.G. 

Methodical Stand for Low Temperature Measurements 

on the Basis of a Personal Computer 

PS-92-34 

A stand for methodical low temperature investigations is described. The 

stand includes a dewar for liquid helium or nitrogen, an insert for cryogenic me

asurements, a set of electronic modules, a CAMAC crate, an IBM-compatible 

personal computer and necessary software. The stand was used for testing parts 

of cryogenic setups and for calibrating temperature sensors for technical appli

lications at temperatures 4.2 7 300 K. 

The investigation has been performed at the Laboratory of Nuclear Prob

lems, JINR. 

Communication of \he Joint rnstitute for ll,luclear Research . Duboa 1992 



Hl-13KOTeMnepaTYPH□ro 

. ot,op y ,AOl3 ilHl-1Sl . YaCTO 

1303Hl-1Ka[~T Heot5XtJ,Al,1MOCTb 13 1-1_cnbrraH1-11-1 pa3n.1-1YHblX, Y3noe 1-1 ,AeTaneA 

l-13YYeHl-1Sl CBOlilCTB KOH,AeHCl-1POBaHHWX B03Hl-1KaeT 

nononH1-1Ten1>HaSl ~oTpe6~obTb ~OHTPOnSl o6pa3UOB, npeAHa3Hc3YeHHWX 

Ansi 1-1ccnenoeaH1-1i::t~ 

flp1,1 

f<□Mnn£Jf<Ca 

npoeeneHl-1Sl TaK1-1x 

'IMHlCflltlH .. /l/ 
pa6oT AnS'I 3KCnep1-1MeHTanbHOro 

1-1cnon1,3yeTCS'I oa30BaS'I 

K~~oreHHaS'I YaCT~ 

CTeH,Aa, COCTOSl~aS'I 1-13 TPilHCnOPTHWX COCY.AOB AbMapa C >Kl-1,AKl-1M 

re111-1eM 1,1n1,1 c330TOM 1,1 Hl-13KOTeMnepaTYPHOA 13CTc3BKl-1 C Ha6opoM 
·i 

~~CilAOK,HaXOAl-1TCS'I 13 Hl-13~0.0HOBOA naoopaTOPl-11-1 ! ~opnyca nHn. 
'TaM >Ke pacnonaraeTcS'I YaC'Tb 3neKTPOHHWX t5n□KOB (nepBl-1YHble 

npeo6~a3□BaTen1-1, HeyrypaB/lS'leMwe OT 3BM l-1CTOYHl-1KM TOKa M ~,n.). 
\,.,, . : ' . . ' . ' . , 

l,i3Mep1-1Te/1bHWe np1-1t5opw, KPelilT KAMAK 1,1 fl3~M HaXO,ASlTCSl 

perMCTPMPYM~eA annapaTYPW. 

HM3KOTeMnepaTYPHa~ EiCTal3_Ka npeAcTaBnS'leT 

. 221-1M 1,1 .A111-1HOA 80cM, KO_TOpan, MO>KeT nepeMe~aTbCS'I B 

e 3ane ,,, '• 

col5oA 

Te•n□HOBOM ynn□THeHi-11-1 i-ia ropnoe1-1He,cocyAa AbMaPa. Ha eepxHeM 

Ko~,e TPYoKl-1 np1-1nanH •naHeU C ·BaKYYM~WM MHOr□KOHTaKTHWM 

pa3'beMOM Tl-1na 2PMr 1,1 repMeTMYHO ycTaHoeneHHblM pa3'beMOM CP-50. 

K Hl-1>KHeMy KOHUY OCHOBHOlil ,T~YoK~, K ee BHYTPeHHelil CTOPOH~. 
·, 

np1-1nanHa nononH1-1TenbHilR ~TaHra C'PRAOM_ OTBepCTl-1A M pe3b6olil 

.AnR KpenneH1-1S1 pa3nl-1YHWX HaCaAOK.,0.AHa M3 HacaAOK n□Ka3aHa Ha 

.. • PM<::. 2. 0Ha COCTOMT M3 UMnl-1H.APMYeCK□ro K□pnyca ( 1) AMaMeTPOM 

2QMM,C 3aBl-1H'-il-1f3ilM~l-1MMCR C ~BYX.CT'OPOH nPOf>KaMl-1(2), B KOTOPblX 

MMeMTCSI OTBePCTMS'I ,AnS'I 3neKTPMYeCKMX·rlPOBO,AOB M OTBepcTl-1e C 

pe3b60A ,Ann KPenn~HMS'I K BCTaBKe. BHYTPl-1 K□pnyca HilXO,AMTCR 

Me',AHbllil KilPKac ( 3 ), Ha KOT.::,P~M . 61-1.1-1nS1PH□- HilMOTaH' Harpeaa'Tenb (4.) 

"13 KOHCT~HTilHOBOlil npoeo_nOf<l-1 conp□Tl-1B neHl-1eM 25 OM.. B. KilPKilC 

f3CTaBnS'IIZ!TCS'I 6n□K cpaeH'eHHSI ( 5), 

l&H/1.MH.AP 'c. 4 np□,AOnbHblMl-1 na3aMM, B O,AHOM 1-13 
; ". 

KOTOPblX 

,AilTYl-1K TeMnepaTypw(6). BCTaBnRTbCR 

1<an1-16p yeMble ,AaTY"1f<M _ 1-1n1-1 ot5pa3UW, xapaKTepMCTHKM 
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Pl'ic .1. CTPYKTYPHaS'I cxeMa 

HM3KOTeMnepaTYPHWX 1,13MepeHMA. 
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P1-1c.2. KoHCTPYKUMR HaCaAKl-1 A/1R 1,13MepeHMA B renMeBOM COCYAe 

.0,bH>apa: 1 .. - Kopnyc, 2 - BBMH'-IMBaH>.aRCR npo51<a C OTBepcTMRHl-1 

A/1R npoBOAOB (aHanorMYHaR npoSKa HaXOAMTCR BHM3Y), 3 ~ HeAHWA 

KapKac (BHYTPeHHS'IS'I KaMepa ), 4 - HarpeaaTe/lb, 5 - MeAHWA SnoK 

cpaaHeHMS'I, 6 - AaTYMK TeMnepaTypw. 
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1,13MePRHlTCR~ 

n□A□5HWX· 

rpaAMeHTOB 

B1.1Sop 

YCTPOAC"f'B 

MaT1~p1-1a/1!=)B, 1,1 ocoSeHHOCTl,1 KOHCTPYKU111111 

oSycn□B/leH~ TpeSoeaHMeM MMHMMM3aUl-11-1 

T£~Mr1£!PdTYPbl 
. . . /2/ 

B l-13Mep1-1Te/1bHOA KaMepe • .0.aT'-IMKl,1 

YPOBHR >KMAl<□r-o re11111n, r,p1,1 MX Ka111115pOBKe, KpenRTCSI 

HenocpeACTBeHHO Ha BCTaBKY. 

np1-1 pa5□Te co BCTaBKOA Hd ropnOBMHY COCYAa .0.bH>apa 

HaD1-1H•11-1BaeTcn wapoao1-1 eeHTM/lb <l1MPMbl "Alea tel", YA/1111Hll1Te/1bHan 

TPY5Ka 1,1 .e•e OAMH, .BeHTl-1/lb "Alcatel". TaKaR KOH.P111rypau111R 

n03B0/1ReT ocy.ecTB/lRTb W/1Hl30BaHMe np1,1 BBOAe BCTaBKM B COCYA 

.0.bH>apa 1,1 owaoAe 1,13 Hero, '-IT□ npaKTl-1'-leCKl,1 1,1CK/1Hl'-laeT noTePl-1 

r-e111,1n r,p1,1 ::ITMX 011epaltl-1RX. KpoMe Tor-o, np111MeHeH111e 

YA/1MHMTe/1bHOA TPYBKM n□3B0/1ReT nony4aTb B 1,13Mep1-1Te/1bHOA 

H~6aAKe Sonee BWCOKMe TeMnepaTYPW Se3 BK/1Hl4eHMR HarpeaaTenR, 

a·3TO 3Ha'-IMTe/1bHO C□Kpa.aeT pacx□A mMAK□ro renMR. 

OcHOBOA M3MepMTe/1bHOA 4aCTM CTeHAa cnymMT n3BM TMna 

"VIDEOTON" BT 160 (aHc111CJr IBM PC/AT), ctmpnmeHHaR C KpeAT~M 

W3MepReMble 

Ha U111IJIPOl30A 

:JaAaHaeMoA 

KAMAK 4epe3 nnaTy nK009 111 KOHTP0/1/lep KK

0

009/3 /_ 

HanpnmeHMR 4epe3 KOMMYTaT□P KA004/4 / nOJldHlTCR 

BO/lb TMe·rp (llB) 87-34 D nocnF..!A□BaTe/lbHOCTl,1, 

nparpaMM0"1 1,13MePE?Hll1SI - lth-n·epit,eAcaM UB c11ym111T 1111160 16-Pil3PRAHblA 

perMCTP BB□Aa-BWBOAcl KW01514< 1111160 BXOAHOA perMCTP KP005/B/_ 

Yr~aaneHMe HarpeaaTe/leM OCY.eCTB/1ReTCR 4H¢p□aHanoroebM 

npeoSpa3□BaTe/1eM KAOOs/5 / 4epe3 YCM/1111Te/1b MOIII.HOCTll1, KOTOPblM 

p1,1c .1 c11ym111T MOAePHll13111POBdHHW"1 b/10K_ r1111TaHMR 5CY/S/( Ha 

6CYM). np~ pa5oTe c eMKOCTHWM111 11aT'-1"1KdMl,1 YPOBHR KPl-1□m111AKOCTll1 

1,1cno/1b3YeTcn npeoSpa3oeaTe/1b eHKOCTll1 B '-ldCTOTY, coSpaHHW"1 no 

cxeMe,np1-1aeAeHH□A Ha p~c.3, KOTOPblA 

MMKPOCXeMw K237XA1/?/_ 3Ta cxeMa 

aHa11or1-1YeH 

AOnYCKaeT 

reTePOA111HY 

BK/1Hl'-1eH1-1e 

1,13MepReM6A eMKOCTll1 KaK C 3ajeM/1eHll1eM /1HlS□ro 1113 ee OTBOAOB, 

~aK 1,1 Se3 3a3eMneH1-1n. W3Mf~PE!HMe '-ldCTOTbl np□M3B OA_111TCR 

'-ldCTOT□Mep□M 43-34, COeAMHeHHWH C 13XOAHWM perMCTPOM KP005. 

npeoSpa3oBaTe/1b eMKOCTl,1 

- ~ /9/ on111caHH0111 a paooTe , 

B 

1,1 

Hanp n >KE?Hl-11:~ 

OT /1111'-lcleTCR 

M1111<POC:::XE!Mbl K 155Af' 1· 3aMeHeHbl Ha 1 

Iii 3Me'peHll1e t!Hl<OCTl-1 1-1 111HAYl(Tll113HOC:nll1 Mome-r· 

coSpaH 

TO/lbl(lJ 

no 

TeM', 

Mll1KPOCXeHY 

cxeMe, 

'-ITC 2 

· K155Ar3. 

np□H3BO~HTbCA TaKme 

l,13Mep1-1Te/1bHWM MOCTOM E7-8, conpnraeMWM C KPeATOM KAMAK 4epe3 

b/10K KP005. Pe3Y/1bTilTW 1,13MepeHll1~ 3an1-1cwoaH1TCR B •aAn AaHHWX M 
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PMc.3. nPMHUMnManbHiiR 

eMKOCTH 13 YaCTDTY. 
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PMc.4.3aBMCHMOCTb HanpR>KeHMR Hd CBE!PXflPOEIDASJW.E!M 
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Mory~ BWBDAHTbCSI Ha ABYXKO□PAMHaTHWA 

M~Tep~eAc KM027/lO/_ 

rlp □r-paMMbl ynpauneHMSl H3MePl~HMeM 

caMonMceu H3O7 · YePe3 

HanMcaHw Ha H3WKB nprpaMMHPOBaHHSI TURBO 
naKeT uKnioYaeT a ce6si nporpaMMw: 

M c5opa 

PASCAL 
HH<l>□PMaUHM 

V .5.5., 3T□T 

SCLEV A/ISi MCnb1TaHMSI H KanM5POBKH cnepxnp□BOARW.HX 

YPOBHeMepou ; 

CAPLEV AnSI npOBE!AE?HHR aHan□rMYHblX pa5□T C eMKOCTHblMM 

AdT"'iHl<dMH YPOBHR KPMD>KMAl<OCTeA; 

TERCOM AllR CPdDHeHMR TePMOMl~TPOD H Ka/1M5P□DKH 

AaTYHKOB TeMnepaTYPhl; 

INCOIL - AllR H3MepeHMH T'eMnepaTYPHblX 3aDMCHMOCTr~i;, MarHHTHblX M 

CDepxnpoD□ARW.MX C:DOs;;fCTD o5pa3UOB. 

Pe:JY/lbTaTbl H3MBPl?.HM"1 3anMCbll3i.1IOTCSl <!>aA/lbl, 

npor-paMMH bl M 

a 

KOTOPWX nO3BO/1ReT MX MCrlO/lb :tOl3ilTb C 

<!>OPMa_T 

naKeTOM 

GRAPHER, c,1 Y>Ki,llll.HM All si .. rp a<l>HY t:c~c•<□ro . np eACT aB n eHMH • AaHHblx • 

CTDHA MCn□nb3OBdnCR AllR MCrlWTilHHR M Kd/lHSp□BKH AeTa11eA 

H Y3/1OB l<PH□reHHOr_o o5tJPYAOBaHMR KOMnneKca "MI0CnMH". 

PE!3Y/lb_TaThl. HCflWTaHHR 'OAH□ro H3 CBr~pXnPOBOARW.HX 

H3MBPHTeneA YPOBHR >KMAKoro re11MR noKa3~HW Ha PMC.4. YponHeMep 

nPeAC:TaBnSl/1 co5oi;;t HMTb H3 NbTi AHaME!TPOM O.O5MM C 

3a_Hpen11eHHblM Ha , Df~pXHeM: l(OHUe Har-peaaTe11eM H3 KOHCTilHTaHODOLi! 

nPOBO/lOKM • ~3MBPHTe/lbHan HMTb 3a1<pen11E!Ha Ha TeKCTO/lHTODOM 

Kapl<ace TO/1111,HHOA 1. 5MM' HMelOW,eM BHA AYrH PilAHYCOM 3cM H 

BblC:OTOA 5cM. M3MePHTenbHblA TOI( aeiiw-iHHOA 50MA npoTeKaeT •1epe3 

noc/leA□BaTe/lbHO COeAHHeHHWe HarpeDaTe/lb M H3MePHTB/lbHYIO HHTb. 

Hanpsi>KeHHe~ CHHMaeMOe C H3MePHTe/lbHOA HHTH, npon□PUHOHanbHO 

A/lHHe YaCTH HHTH, HaXOARW.eACR El HOPMil/lbHOM 

(Hecaepxnpoa□ARW.eM) COCTORHHH, T.e. HilA noDePXHOCTblO 

re11HR. 

>KH.AKOro 

CTeHA 

no11ynpoa□AHHKOBWX 

Hcn□11b3□aa11cR TaHl!{e 

AHOAHWX ~ilTYHKOD. 

AllR Ka/1H5PODKH 

OHH □511aAalOT DblCOKOA 

~YBCTBHTenbHOCTblO, Ma/lblMM ra5apHTilMH, n□ 313O/1RHIT npODOAHTb 

H3MepeHHR B WHPOKOM AHana3oHe TeMnepaTYP. CpaBHHTe/lbHO 

Aeweawe CePHLilHhle no11ynpoaOAHHK□Dhle AHOAhl n□3DO/1RHIT 

TeMnepaTYPY C TOYHOCTb·IO' ano11He nPHeM/leMoA AllR 
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TE!XHHYeCKl-1~ flP"1/10lKE?H"1v1. Ha .. p1;1c'. 5. n'p'1;1ae,AE!Hil TE~MrtepiclTYPHiUl 

3aB"1C"1M0CTb na,AE!H"1n Hanpn>KE!H"1A Ha p-n nepexo,Ae A"1□,Aa KA522 

np1;1 T0l<e yepe3 ,A"10.A 100MKA. ''-ly·acTIJ"1TE!/1bHOC1"b :::IT(Jr-□ ,A"1Cl.AHCWCl 

TepM□MeTpa paoHa np1;1MepH0 37MB/K :· 

Ha CTeH,Ae ocy~eCTB/lH/l0Cb t,,1 "1 :3M[~p EiH"1e ·Tl,!MrlE!P a.·ryi>• 

nepex□Aa 0Spa3~oa, npeAHa:::iHaYeHHWX AllA 

YCTclH0Bf<e· . "MIOCmlH" , B caepxnpoE1n.ASl~£~£~ 

Pe3"1CT"1BHWM, Tai< "1 "1HAYl<T"1BHWM MeTOAOM • 

1;1cc11e~□E1a.H~n 

CClCT0HH"1E! 

1--·lc'l 

l<al< 

PaSoTa 

r□CYAaPCTBeHH0vl 

. B blfl0/lHeHa El paMf<clX npoe•<i·ra N90559 

caepxnp0BOA"1MOCTb". 
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