
12 Kon. 

I 
061J8AMHeHHbIM 

MHCTMTYT 
Ale pHbl x 

MCCJleAOB8HMM 

AYfiH8 

13-87-566 

H.JI.ropoAHmeHMH*, B.A.EBAOI<HMOB*, 

C.C.KaTymeHOK*, ~.~.KHceAeB, A.H.qepHHKoB 

~ 

ABTOKOMnEHCAUHoHHWR M3MEP"TERh 
CBEPXH"3K"X TEMnEPATYP 

Hanpeeneao B )f<ypHall "C ryogen i cs" 

PeAcU<TOP M.I1.3apyõHHa. MaKeT H.A. KHCeJleBOiL 

t . *6ellOPYCCK~~ rOCYAapCTBeHH~~ YH~BepC~TeTnOAnHcaHO B nevar s 30.07 .87 . 
HM. B.~.neHHHa, M~HCK~OPMBT 60x90/16. O~ceTHB~ ne4aTb. Y4.-H3A.nHcToB 0,78.
 

THpa)l( 330. 3aKa3 39l~3 7 .
 
H3AaTenbcKHH OTAen OfibeAHHeHHoro HHCTHTYTB RAepH~X HccneAoBaHHH. 

nyfiHa MoCKOSCKOH o6naCTH. ·1987 
jl 
,\ 
I 

r ~01
 



BBe,n;eHHe 

B paÓOTe OTIHCaH nOMeXOYCTO~~~ aBTOKOMTIeHCanHOHHH~ rrpHÓOp ,n;~ 

H3MepeHHH CBepXHH3KEX TeMITepaTYP yrO~bHHMH R~ nO~OBO~KOBUMZ 

TepMOpe3HCTOpaMK. XapaKTepHH~ Te~OrrO,n;BO' K :epMOpe3RCTOPY rrpH TaKHX 
H3Me~eHlUIX 110 nopamey ,n;OJDKeH COCTaBJIRTb l/Q ~ T3 HBT.R-3 , r .», 
10-1 BT rrpz TeMITe~aType 10 ME. OTIHT HameR paóoTH rrOKa3HEaeT, ~TO 
H3MepeHHe CTO~ c~aóHX CHrHa~OB HBXfleTCR C~O~HOa rrpOÓ~eMOa H TpeóyeT 
BBe,n;eHRH B cxeMY rrpHóopa ,n;onO~HTe~bHHX a~eMeHTGB rro,n;a~~HHR BHYTpeH
HHX H BHemHHX 3~eKTpH~ecKKX HaBo,n;OK, KOTopHe OTCYTCTBYIDT B aHa~OrKqHHX 

HSBeCTHHX HaM npOldH~eHHHX rrpRóopax. B HameM rrpHóope ,n;e~CTBHe rrOMex 
oc~aÓ~eTCR ó~ro,n;apR CHMMeTpwqHOMYrro~~eHHD TepMope3HCTopa K BXO
,n;aM Ma~OmyMRmero npe,n;yCRnHTe~, 3~KTBBHOMY nRWPOBOMY CHHXpOHHOMY 
,n;eTeKTOpy H ,n;pjr.KM cxeMHHM pemeHHRM, nOBHmaDmBM TO~HOéTb H3MepeHH~ B 
pea~HUX YC~OBHRX paóOTH KpHoreHHoro oóopy,n;OEaHHR. 

TIpHHliHn ,n;eHCTBRR npRóopa 

~OK-cxel~ rrpHóopa rrpHBe,n;eHa Ha pHC. I. TepMope3HcTop R ITBTaeTx 
CR OT rrapaWa3Horo reHepaTopa ~epe3 aTTeHIDaTOp H rrapy pe3HcTopOB 
Ri = R~ = I07OM . CRrHM c repaopeaacropa xepes npe.nBapHTeJIDHHit YCKJm
Te~b, ,n;pyro~ aTTeHIDaTOp R HOpMHPYID~a YCR~TeJID rrocTynaeT Ha O~ H3 
Tpex CYMMHPYDmBX BXO,n;OB ~WPOBoro CHHXpOHHoro ,n;eTeKTopa. iloc~e,n;RKA 

COCTOHT 33 onaonoaapuoro Allll, ;IJ;BYX O,IJ;HHaKOllliX :rr;e;mTe~eA aa n j ~C

TOTH, 20-pa3p.ff,IJ;HOrO peBepcHBHoro c~eT~a, l2-pa3p~oro perBCTpa 
naMRTR H I2-pa3p~oro UAil nepeMHozammero TRila. OrropHHM HarrpRXeHHeM 
sroro UATI RBJIJIeTCR aanpaxeaae t';; B cpoPMe rrpRMoyrOJu,Horo MeaH,n;pa C 
~acToTo:R 4000/2 n. , rne (2 ~ n. ~ 8) - uenoe 'tIHc~o. 

Bsxonnoe aanpaaeaae UAil (u: ) TOa JKe ~aCTOTH CYMMHPyeTcR C 
rrpOTRBOWa3HUM eMY HarrpRJlteHHeM ( ~ ) C Buxo,n;a HOpMHpynmero YC~Te~ H 
C rrOCTOHHHHM HanpREeHHeM CMe~eHHR ( lid ) O,n;HOrrO~pHoro AUTI B cepe,n;H
HY ero ,IJ;HHaMH~eCKOro naanaaona , HarrpRXeHHR ~ R ~ paBHH 

~ = Ix' Rx' K / K1. ) ~ = - 1Jã·l1.x l tz o ) (1) 

rne I x - aMIL7Il'ITy,n;a TOKa, npcrexamtero xepea R.x , K - npozaseneaae 
K03~UHeHTOB yc~eHMR npe~CRHHTeAA R HOPMBpynmero YCH~Te~, RI 
Koa~eHT o~ó~eHHR aTTeHDaTOpa, nx - KO,n; Ha BHXo,n;e perHCTpa 

- -.-t~-_.. 
Cb'lttÀiJlh Ul,_il l{~iCTm'Yl f 

li"':~BMX l1i~~·.'eRonaurdj I 
6WSJl~:0TE:KA 
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PRC. I. MOK-CXeMa aBTOKOMIIeHCaUHOHHoro HSMepHTeJIR: CBepXHHSKHX 

TewepaTYp· 

llaMaTH, n, = 212 ~ I2-pasp.R).OiOro UAII. CMemeHlle ~ nonõapaerca TaK, 

lIT06H npa ~ = -~ aa KWl,1J;l:lI :u:mur npe06paSOBaHKH, KOTOpbIi1: )J,JIHTCH 

250 amc, .AUII BHpa6aTbIBaJ.[ 2? mmyJIl>COB. B TelIeHme nOJIOltRTeJIl>HOrO no

JIY1IepJlo,n;a HanpJlJlteHIlH aa RX tIHCJIO-ZMIIYJIl>CHaJI nOCJIe,nOBaTeJIl>HOCT:D C 

Baxo~a .AUII nOCTYTI8eT lIepes ,n;eJIHTeJIl> lIaCTOTH Ha CYMMHpymmHI BXO,n; pe

sepcasaoro ClIeTlIHKa, npa O'rpHIt8TeJIbHOM - H8 BIl"D!TaDmuI BXO,n;. ECJIH 
t. = -1f , TO lIBCJIO lIMIIYJThCOB, IIOCTyIIaI)lI(lIIX no RaJUJ;OMY BXO,ny ClIeTlIHKa, 

paBHO H KO,n; nx He HSMeHHeTCH, lITO COOTBeTcTByeT CTa~OHapHOMY nORa

3aHiOO npaoopa , Kor,n;a ~ F-'tÇ , KO,n; H3MeHHeTCSI )J,O rex nop, noza ae 

BHIIOJIHIlTCSI YCJIOIme Vet = -1{. • Ka1I,I(ue 0,5 c oxeua ynpaBJIeHHH oCY

meCTBJIHeT nepe,n;alIY KO)J,a B perRCTp llBMHTH. TaxaJI cxeMa cDHXpoHHoro 

,n;eTeKTopa IIOSBOJIHeT HCKJIIDlIHT:D BJIHHHBe BH~paHHSKOlIaCTOTHbIX ,n;pel~B noc

TOHHHOI COCTaBJIHDmeft, KOTopbIe BOSHHRaDT B YCRnRTeJIe c 60JIl>mHMH pas,ne

~Te~BHMH Ro~eHCaTOpaMH, H KpOMe Toro, HeorpaHKqeHHO HSMeHHT:D 

nOCTOHHuyD BpeMeHB nyTeM nepeRJIIDlIeHHH Koa~eHTa ,n;eJIeHHH lIaCTOTH 

It:t .TOT .se KO,n; n ynpaBJIHeT nHlPPOBoA ,n;HHm.mqeCKO! HH,ItlfKaItKel 11x 

2 

;,-

BTOpbIM IO-paspH,D;HHM UAII (c IIOCTO.fIHHHM onopmas nanpmIelqfeM) ~ llX>PMB
pOBaHBH aHaJIOrOBOro 3KBHBaJIeBTa BHXo~oro CHrHana.~aMRlIeCROe 'YP'B

aeaze ,ltJISI AUII c .IJ;BOibnlM HHTerpHpOBaHlleM MOJl\HO aanxcars B BH.IJ;e 3/". 
Il-t-.,r = 11.-( -t !fIR +e~../fJI...!5.- - ~Jclt (2)
It Il x x /t':.·K ~~ ,Z

o o "f' () 1... 

r,n;e Ilt ' /li- 1-/ - KO,n; na ssxoze peracrpa IIaMHTI/I B TeKY'InHI MOMeHT speae
KH JI lIepes :o.;mt1I onpoca T cocraercraeaao, é',ev ( -t) - myM IIpe.nyCJlJIHTe

JIH, np}lBe,n;eHHbI~ R ero BXO,ny. IIOCTORHHaH BpeMeB:K CHHXpOHHoro ,n;eTeKTopa 

"t"':: E 120 fl~ (3) 

j Ilo ' 

rae E - onopnoe Hanp.RJ!teHHe AIUI, /'l...1 - K03<IxIMU'ieHT ,n;eJIeHHJI lIaCTOTbI, 

~ - TaKTOBaH lIaCTOTa AUTI. B pesYJI:DTaTe HHTerpHpoBaHHH (2) noJIY

lIaeTCH 
R e-rr-J 

Ilt,.",= Il+' r.TI(.:.Y - 1-ot; ) -I- etu } e = ~Je ((lttiI (4) 
no !to 't"" RX II7 4'X' !lo ~J!XH1".Y) lU- 'rt 14 .J 

~ - aanpsaeaae myMa, ycpe,DJIeHHOe sa UHKJI onpoca T, R..X M AX = ~~ /Ix' I< 
rpaaaxsoe COnpOTHBJIeIDIe 1I0,Il;.IJ;HanasOHa. HHTerpaJI B ypaBHemm (2) 

nponOp~OHaJIeH pasHocTH, Ha KOTOPYD H3MeHHTCH KO,n; ~~ -lIepes UHKn on

peca, ECJIH IICnOJIl>SOBaT:D aaanoroaaâ CHHXpoHHbIft .n;eTeKTOp H aaaaorosaã 
IIepeMBODTeJIl> B ~eIIH OTpHU8TeJIl>HOA oopamoâ CBflSH, TO 1I0,n; aHaJIOI'lllIHbIM 

HHTer~OM CTOfiXa 6u paSHOCT:D c TeKYmHM, a He npe~ SHalIeHHeM 

HHTerpllpyeMoit epyuKIJ;Hll. IIpH O,ItHUaKOBOM r . aTO paSJIH1n!e IIpBBO.IJ;lilT K 

60~ee 6bICTpOMY ,n;OCTREeHHD cTanHoHapHOro SH81IeHHR B cnyqae UH~pOBOro 
csaxpoasoro .n;eTeKTopa. lLmI cpaBHeHHH sa pac, 2 npe,n;cTaBJIeHbI pemeaaa 

~

11IC. 2. ,IT,1maMBlIeCKIle 
xapaRTepHcTHKH ua~pOBO

ro B aHaJIOrOBOro CHHX

pOHHaX ',n;eTeRTopoB npH t rsl 
5 . 10 ~ =0,5, 3 11 10 c.o 15 20 25 30 
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< I 

rrO~ep.K,eM npR~llHaADHUe OT~ Hamero npHóopa OT YCTpoi1:cTBaypaBHeHHH ·(2) BMeCTe c perneHReM ~ aHa~orOBoro CRHXpoHHoro ~eTeK
R3 paóoTu 7~ . r~BHoe OT~e B TOM, 'tITO uenIl OTpRnaTeAIlHOR oópaTHORTopa (1:' = 0,5, 3 R 10 C). B tIaCTHOCTR, npz T = 1:' = 0,5 c UlIq,pOBoi1: 
CBH3R BUnOAHHeT o/ep.a~ nepeMH01teHHH (I2-pasp~uR UAil, pRC. I), a He~eTeKTOp ~OCTRraeT CTa~OHap~ COCTOHHHH CKa~OM Bcero XKillb sa O~H 

IJ;RKJI onpoca. onepanKD ~e~eHHH 27. B peSY~TaTe cxeMa CTaHOBHTCH COBMeCTHMOH c 

BeCb ~anaSOH HSMepHeMHX conpOTR~eHR~ paSóRT Ha tIeTUpe no~a
nasoaa c MaKCHMa~bHI:lM sHatieHHeM R]( mQK RSMepHeMoro conpOTR~eHHH, 
paBHUM 0,2, 2,0, 20,0, 200,0 KOM. TaK KaK aMIIJmTy~a aanpaseaaa na aa
xone UAII npa flx ::: no passa ~ = t'o z: - ~ , z;. =~ /K..R, TO ~M KaJKn ~ ~2 

not-o ""x",qx ~OJDKHO BUnOJIHJITbCH YC~OBRe (CM. WoPMY~ (I» 
Rxmax.~ == 1- (5) 
R.1,ê. ~. K~ , 

r~e R2 - K03~ReHT oc~aó~eHHH aTTeHIDaTOpa (CM. pRC. I). B Hamei1: cxe
Me R1 =R2. = 107 

ÜM, I{r R2 = 4.103 B nonaaanaaoae e,IIfttx = 2 105 
ÜM 

c~e~oBaTe~bHo,K = 2.105• Ms (4) c~e~eT, tITO K R npOHSBe~eHze KI ·R2 
~M HeHSMeHHoro R.12 ~TCH ~BYMH 3Ta~OHHHMH rrapaMeTpaMH cxeMH, 
onpe~e~mKMH CRc;eMaTRtIecxyID norpemHOCTb RSMepeHRH. llpOR3Be~eHHe 
KI ·R2 RSMeHHeTCH B 10 pa3 n~R K~OM rrepeKnIDtIeHHH no~anaSOHa. E~ 

npR 3TOM R_ R3MeHHeTCH B 10 /2 pasa, TO'xapaKTepHHI Tennono~o~, ;-4
Q,- =Ix .R. nepecraer saaacers OT nO~01teHIDI nepeK,,'I1DtI8TeJUI nonnaa
m~x XIHIfI)f'

naSOHa Rk~~x H M01teT ÓUTb YCTaHOBneH ~~ ne~e~tIaTe~eM "MaKCR-
Ma~bHO~ MOmHOCTH" Te~onoABo~a,paBHUM 10- I, 10- 2, 10-13, 10-14 BT. 

lloAe3Ho Ta~e BBecTR ~ono~RTe~bHH~ no~arra30H 10-6 + 10-7 BT. 
llPR TaKo~ MOmHOCTR neperpeTuH TepMopeSHCTOp CTaHOBRTCH tIpeSBUtI8i1:Ho 
~cTBRTe~HHM K ~OBHID re~H B KaMepe RcnapeHHH HAZ K nO~01teHHID rpa
HHUij pacc~oeHKH He B He4 B KaMepe pacTBopeHHH. B ~aHHOM pe1tKMe npK
óop MOERO HcnO~SOBaTb ~ no~óopa KO~tIeCTBa H COCTaBa CMeCH H30TO
rrOB reAKH npH OnTHMHSa~H pe~a paÓOTH pewp~epaTopa paCTBopeHHH. 

nna oueHKK norpemaOCTR RSMepeHRH npHMeM B KatIeCTBe Cpe~eRBa~a
THlffioro OTKJIOHetnlH CJIyqa~ojt BeJm"tllillli ~ (T) cneKTpaADHYID IIJIOTHOCTb 
myMOB e.ll (w) B B·ru-I 2 , ycpe~eHHYIO no t:mcAY ...v nepaonos napa
Wa3Horo reHepaTopa (pRC. I), 3a UHRn onpoca T = 0,5 c. Tor~a c Ha~ex
HOCTbID 0,997 OTKJIOHeHHe nOKasaHHH nawpoBoro H~KaTopa OT RCTRHHOrO 
3Ha'tIeImH I?.x / RxIH4jt se npessoãner BeJIllI'tlHHH 

li: - R. / < 3 . R w (4))_- _x 

/ n. 
o J!XHflJY 

B ~eftcTBHTe~HOCTH 

BpeMeHH sa OJ~eHKY 

T/ 'C'"- TOJffiRO 0,5: I, 

...... } . (6) 
. (Q .R .11/ 

#fo1lty Xh1t1f..x 

Heoóxo~o Ó~O ÓU ]tIeCTb TaRXe BHRRHHe rrOCTOHHHO~ 

(6). Onaaxo npaKTRtIeCKB HaHÓO~ee y~oóHoe aaaxeaae 
a peazsaoe BJmHHHe T/1:: eme MeHIlme aa-sa O'tIeBH,Ioroit 

]
 
npOCT~1 H 8~eKTRBHHM MeTO~OM nO~a~eHMH CRH~SIlliK nOMex, nyTeM CHM

MeTpR'tJHOrO nO~~qeHHH TepMopeSRCTopa, BCAe~CTBMe 'tIero pe~HaH TO'tI

HOCTb R3MepeHHH rrpRó~eTcH K TeOpeTM'lJ:eCKOa oueRKe (6). TaK KaK npR 
K~OM nepeKnID'tIeHRH no~anaSOHa (c BospacT8HHeM Rkm~x ) BIOI/2 

pasa yMeHDillaeTCH OÓ~R K03~eHT YCH~eHHR YCHAMTe~, TO c nORRXe
HHeM TeMnepaTypu BAHHHRe BXO~ myMOB TaK1te yMeHbmaeTCH (CM. q,OPMY
~ (6». KaK yJte OTMetIaAOC~ BHIDe, óO~Ilrnoe npeHMYmecTBo npRóoPY ~a-

IDT y~eHHUe ~HaMH'tIeCKHe xapaKTepzcTHKH naWPoBoro CHHXpOHHoro ~e
TeKTopa. 

C npaKTH'tIeCKOR TO'lJ:KH 3peHHH B~e~eHHe npe~CRJTIITe~ HS uellH oó
paTHo~ CBH3H nOSBOJUIeT BUijecTR ero Ha KpROCTaT H ra~BaHH'tIeCKH paSBH
saTIl OT OCTaHDHO~ ~CTH npRóopa. TaKoe pemeHHe, B qaCTHOC~, nOSBO
~~O aBTOpy paóoTu 4/ ocymecTBHTb Ha~e~Hoe H3MepeHHe TeMITepaTypu 
~o 12 MK B YC~OBHHX ÓORblliRX nOMex 3KcnepMMeHTa~Horo ~a~ YCKopBTe~. 

PaSyMeeTCH, 'tITO Bce rrepe~c~eHHHe npeHMYmecTBa B03HHKaIDT ueHo~ BBe
~eHHH ~onO~HHTeAIlHoro 3Ta~OHHoro napaMeTpa, a HMeHHo:Ko3~eHTa 

YCRAeHHH npe~CHJmTeJUI, tITO He rrpe~CTaBnHeT cymecTBeHHUX rrpoó~eM ~ 

cOBpeMeHHo~ cxeMOTeXHHEH. 

3KCnepHMeHTa~HUe pe3y.~TaTH 

Ha pRC. 3 npencraaaeaa cxeaa sxonaoro YCHJmTeJUI. Ilapaéaaaae 
CHrHa~ c TepMopesRcTopa Rx YCH~CH ~BYMff O~HaKOBHMH MaAOrnyMH
mmm YCRJmTeJIJIMH VTI (V T2), V T3 (V T4), V T5 (VT6) R saT8M BUlfil
TaIDTCH B ~~epe~anDHHX YCRAHTeARX AI H A2. B CBOID oqepe~ npOTRBO
lÍJ83HUe CMrHa.JIH c BllXO~OB AI li A2 nOBTopHO BUtIRT,UJTCH B ~epaHURa1Th
HOM YCRAKTe~e A3. llpR TaROM ~O~HOM BRqHTaHHa npoHcxo~T 3qqeKTHBHoe 
no~~eHHe KaK CRHWa3HUX HaBO~OR Rà BXO~ YCRnRTeJUI, TaK R nOMex, 
nOCTynaIDmKX no illHHaM llRTaHHH. K03~eHT YCRAeHHH YCRAHTeM 2.104, 

K08~HnHeHT nO~aB~eHRH CRHWaSHHX nOMex 110 AB. 

}
 
Ra pRC. 4 npe~CTa~eH1:l rpa~KH OTHOCRTeAD~OR norpernHocTR R3Mepe


ImH conpoTRBReHHI 0,15, 1;5, 15 R 150 KiliA, H3MepeHHU8 npR KOMHaTHoi1:
 
TeMilepaTYpe aa xacrorax 4000/2 

n: 
(3 s n s- 8) c nocroanaoâ BpeMeID!
 

~ = I c. ilyHKTRpoM OÓ03Ha'tIeHa CRCTeMaTH'lJ:eCKaH rrorpernHocTb, BOSHHKa

IDmaH HS-3a 'tIaCTOTHo~ 3aBRCH1fOCTR K03~UBeHTa YCR~eHHH rrpe~cH~TeM
 

(pRC. I) R paBHaH HYAID Ha paÓO'tIe~ 'tIaCTOTe 31 ruo CTaTHCTZ'tIeCKaH nor
Koppe~ (CM. ypaBHeIme (2» Me~ R3MepeHHHMH B coce~ UKRAax pemHocTIl onpe~eMeTcH H3 pRC. 4 no OTRAOHeHHID OT rryHKTRPHO~ KpHBO~. 
onpoca. 
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PRC. 3. IIpH~aJIhHa:JI oxesa npe.n;ycHJmTeJIJI: V TI , 2 - RII303; 
lTT3,4 - KT3I07; \1T5,6 - KT3I02; AI-3 - KI53Y~5. 

PRC. 4. 3aBUCHMOCTh CBC
'1'eM8~ecRol norpemHOC'l'B 
BSMepeHIDI (nyHKTBPB8H 
KPBBaJI) 0'1' ~C'l'OTU. C'1'a
THCT~eCRaR norpemHocTD 
onpe~eJIJIeTCJI no OT~OHe
HHm 0'1' nyHRTBpHol RpBBOI. 
I'paqmm ClUITIi npJiY ROYH8T
Hol TeMllepaTYPe, COnpOTRB
JIeHIDI .n;8HH B ROM, 'l'enJIO
no~o~ 7.10-15 BT. 

• f5!J 

... 1513 

1137 5(0" 

&H 
5fOIC 

1Z39 «a 

sa. 
Io,lS 

R3S 16x 

6 

~-- .."".. 

UI, 2.71< RI5 '60 

Anil( 

I.1--,:;;
4, 

3 
2 

1 

O 

1 
2 

3 
4 
5 

I' 

Ha ~acToTax 16 H 31 rQ, r~e OTCYTCTBywT rapMoHHKH HanpRXeHHJI ceTeBo~ 

~aCTOTU, norpemHocTh CJIe.n;yeT ~O~~JIe (6)~ TaR, Hcno~sYJI HSMepeHHoe 
SHa~eHH:e em (31 Iu) = 20 HB rrc npa ~ = 7.10-15 BT, li = 16, 
R)( l11ax = 0,2 RÜM, no.rryqael4 1,5%. Ha 60JIee BUCORIDC xaceorax, H9CMOTpH 

"I
 . aa CHID!t9lUi9 Cn9KTpaJrbHo:tl llJIOTHOCTR myM8 f-i H YBeJm~eIme ti ,
 
norpemHOCTh BospaOTaeT. C nOMamDD Cll9RTpa-aHaHR3aTOpa illy.M8 6ano YCTa

HoaneHo, ~O B no~anasoHax 0,2 H 2 RÜM ~e~cTByeT napasHTHaH nOMexa
 
B Bane TpeTDe! rapMOHHRH ceTeBoft ~CTOTU, a B no~anasoHaX 20, 
200 RÜM'- napaSHTHaJI HaBO~R8 Ha ~aCTOTe 62 ruo 06e HaBO~ BOSHRKaIDT 
BHYTpJ4 npaoopa, a me. ypoBeHD SHalIRTeJIDHO npeBHIIIaeT CneRTpaJThHYID 
UJIOTHOCTD ,Il;IKOHCOHOBCK0I10 IIIyMa, XOTJI BHSYaJThHO aa -ocnaanorpaõe 'B ooarax 
~ mHpOROnOJIOCHOrO YCHJmTeJIJI 3TH nOMeXl!I HeBH,Iij:IH. HSMeHeHHe xapax
Tepa myM8 llpH nepeKJDD~emm I10~anaSOHOB npHBO.rtHT R DSMeHemm SHaKa 
CTaTHCTH~eCRO~ norpemHOOTH (CM. pHC. 4). PRc. 4 Har~o nOKaSUBaeT, 
~TO MHHHMaHDHaH norpeillHocTh ~OCTHraeTCH Ha qaOTOTe,CTaTHCTH~9CI~JI 

paBHo~ nOJIOBHHe ~CTOTH ITHTaDmeft ceTH, Ms-sa OTCYTCTBRH s~eCh ceTeBHX 
rapMOHHK H HX 8~RTHDHoro I10~aaneHHJI CHHXpOHHHM ~eTeRTO~OM ,a RpaT
HHX ~acToTax. 3'1'0'1' 06menpHHJITuft cnoco6 OC~6JIeHHH nOMex 2,4 ORaSU
BaeTCJI He~OCTaTO~O a~RTKBHHM npH HSMepeHHJIX c TennonO~O~OM MeHee 
10-13 BT. 

TIp8KTH~ecKH HSMepeHHH rrpOBO~Ch TepMoMeTpoM S~~~r-220 Ha qaO
TOTe 31 ru npH T9MITepaType ~o 23 MK. n~H 8Toft TeMIIepaTYPe ~x == 50ROM 
R3M9pa9TCH c T9nrronpoBo~oM 2,5·10- 5 BT c norpeIDHOCThID ±0,5%, 
~TO COOTBeTCTBYeT TeMIlepaTypHoI norpemHOOTH ±0,2%. B I(eJIOM npH60p 
BeCDMa ~exeH H npaKTaqeH B pa60Te. 

B sa~~eHKe aBTOpu I1pHHOC.ffT .6JIarO~apHOCTh np~coopaM B.r.Ea
pHIDeBCROMy, U.M.KasapHHoBY sa no~epxKy aTo~ paSpaÕOTRB. 
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fopoAHmeHHH H.n. H AP· 13-87-566 
ABTOKOMITeHCa~HOHHhlH H3MepHTenb CBepXHH3KHX 
TeMnepaTyp 

OnHcaH noMexoycToH~HBhlH H3MepMTenb cBepxHH3KHX TeMnepa-
TYP C CHMMeTpH~Hb~ ITOAKITID~eHHeM TepMOpe3HCTOpa K MaiTOillYMH
~eMY npeAYCHnHTerrro Ha BXOAe H C 6e3APeH~OBhlM ~H~POBb~ ~a-
30BbiM AeTeKTopoM Ha BbiXOAe. Uenb oTpHu;aTerrbHOH o6paTHOH 
CBH3H cop,epJKHT nepeMHOJKHTenb aHarroroBoro CHrHarra H u.H~po
Boro Kop,a. YcTaHoBrreHo, ~To B pearrbHbiX ycrroBHHX KpHoreHHbiX 
H3MepeHHH TaKOH llpHH~Hll ITOCTpOeHHH CXeMbJ ll03BOITHeT 3Ha~H
TeiTbHO CHH3HTb norpemHOCTb H3MepeHHH. B AHana30He conpo
THBITeHHH 0,02~200 K0M AeHCTBYID~H MaKeT npH6opa o6ecne~H
BaeT norpemHOCTb ~0,7% npH Tenrronop,BOAe MeHee 5·10-14 BT. 

Pa6oTa BblllOITHeHa B na6opaTOPHH HAepHbJX npo6rreM 0115!11. 

llpenpHHT 06'he,IJ;HHeHHOro HHCTHTyYa H,IJ;epHbiX HCCJie,IJ;OBaHHH. ,ZJ;y6aa 1987 

llepeBOA aBTOpOB. 

Gorodishenin N.L. et al. 
Autocompensating Device for Ultralow 
Temperatures Measurements 

13-87-566 

A noise-protected meter for ultralow temperatures with 
a thermoresistor symmetrically connected to a low-noise 
preamplifier at the input and with a driftless digital 
lock-in detector at the output is described. The negative 
feedback circuit includes a multiplier pf the analogue 
signal and the digital code. This principle of circuit 
construction is found to allow a considerable reduction of 
experimental errors under actual cryogenic conditions. 
The resistance range being 0.02-200 kO, the operating 
model of the device provides +0.5% accuracy at hear supply 
below 5•1Gr14W. -

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


