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HsawKeBH4 C.A., Ka3aKosa r.r. 
XonnoBCKHH MarHHTOMeTp AnH 113MepeHHH 
C IlOBhlllieHHOH TO4HOCTbW 

PIJ-91-283 

OnHcaHbl AB 1 nap11attTa CXe Mbl xonnoBCKOro MarHHTOMeTpa 
MH 113MepeH11t'! MarHHTHbIX noneH B Al1ana3otte OT COTbIX AoneH 
AO eAHHH~ Teena C norpeWHOCTbW oKono 0,01%, IlPHBOAHTCH 
xapaKTepHCTHKH qacTeH cxeMhl, OT KOTOphlX 3aBHCHT TOYHOCTb 
H3MepeHHH. 

Pa6oTa BbJaOnHeHa B fla6opaTopHH HAepHbJX rrpo6neM 0115IH. 

Coo6metrne O61,e,1:1HHeHHoro HHCTHTyTa RJ:tePffbIX HCClleJlOBaHHH . lly6Ha 1991 

IlepeBOA aBTOPOB 

Ivashkevich C.A., Kazakova G.G. 
Hall-Effect Device of High Accuracy 

l--13-91-283 

Two types of the Hall-effect device circuit for the 
magnetic field measurements in the range from several 
hundredth up to units of tesla with the error of 0.01% 
are described. The characteristics of the parts of the 
circuit responsible for the measurement accuracy are gi-
ven. 

The investigation has been performed• at the Laboratory 
of Nuclear Problems, JINR. 
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laHHaR ny6n111Ka4111R RBnReT~R npOAOnlKeHl/leM 111 , B,KOTopoli1 on111ca
HW KOHCTPY~4VIR Ill cxeMa TepMOCTaT111posaHI/IR AaT41/1Ka MarHIIITOMeTpa 
c npeo6pa3osaTeneM Xonna (nX). 0Ha 3asepwaeT pa3pa60TKY MarH111-
TOMerpa, Ill no3TOMY ,aBTOPbl C04nlll 4enecoo6pa3Hb1M np111BeCTIII 3AeCb .. 
nonHyio cxeMy np1116opa, T.e. BKnl04aR III cxeMy, on111caHHY10 B111 • 

nocneAHRR 1/1306pameHa B HllllKHeli1 4aCTIII PIIICYHKa. 
np1116op, cxeMa·KoToporo 3AeCb• npeAnaraeTcR, OTHOCIIITC~ K xon

noscKVIM MarHIIITOMeTpaM npRMoro npeo6pa30BaHIIIR 12 • 3 '. lnR TaKIIIX 
MarHIIITOMeTpOB TVln1114Hblli1 Alllana30H 1/13MepReMblX noneli1 - OT COTblX . 
AOneli1 AO eAI/IHV14 Teena; norpeWHOCTb 1113MepeHI/IR :o6bl4HO neml/lT 
~ npeAenax OT eAI/IHIII~ AO AeCRTWX AOneli1 npo4eHTa. ABTOp~ CTpeMIII~ 
n111cb CAenaTb np1116op, n03BOnRK>utlllli1 1113MepRTb MarHIIITHble nonR B yKa-. 
3aHH.oM Alllana3oHe c norpeWHOCTbJO oKono. 0,01%. lnR 3Toro, 4T06bt 
yMeHbWIIITb BnlllRHl/le TeMnepafypHoli1 HeCTa6111nbHOCTIII cxeMbl _Ill Hen111-
Heli1HOCTIII xapaKTeplllCTIIIKIII nx (OCHOBHWX IIICT04HVIKOB norpeWHOCTVI), 
npeAYCMOTpeHW, COOTBeTCTBeHHO.,CTa6111n1113a4111R TeMnepaTypw HeKo
TOpblX 3neMeHTOB cxeMb,I VI nosepKa ( Kan1116pOBKa) np1116opa C 170M01.ijb!(> 
MarHIIITOMeTpa, OCHOBaHHoro Ha RAepHOM MarHIIITHOM pe30HaHce. Q4e

·BIIIAHO, 4To 1113Mep111Tenb 3.A.c. Xonna np~ 3TOM AonmeH o6naAaTb 
AOCTaT04HblMIII 4,Y'BCTBIIITenbHOCTblO Ill T04HOCTblO (Hanp111Mep, 'B7-39) •. 

lnR n111i-aHI/IR nx B MarHIIITOMeTpe IIIMeeTCR IIIC'T04HVIK TO Ka IX :::; . 
:::: 90 MA. np111 Bb16ope ero cxeMbl oco6oe ,BHV1MaH111e YAemmocb, cTa-
6111nbHOCT111 TOKa, TaK KaK OHa HenocpeACTBeHHO BnVIReT Ha norpew
HOCTb 1113MepeHIIIR nonR (3.A.C. Xonna nponop41110HanbHa Ix). 

B CTa6111n1113aTope ToKa Ix (M3, M4, T3) ynpasnR~ee HanpRme
H111e (c111rHan ow1116K111) nony4aeTcR B npo4ecce GpaBHeHVIR onopHoro 
HanpRlKeHVIR C naAeHVleM HanpRmeHI/IR Ha CTa6111nbHOM pe31/1CTOpe, 

. BKnlOl.leHHOM nocneAOBaTenbHO C Harpy3KOli1 - BXOAHblM conpOTIIIBneHl/leM 
nx. TaKoli1 sap111aHT cTa6111n1113aropa, KaK 1113BecTHo, no3sonReT Ao
CTllll.lb BWCOKOlil T04HOCTI/I CTa6111n1113a4111111 TOKa. B Ka4eCTBe CTa6111nb~ 
Horo pe31/1CTopa 111~nonb3yeTCR 4enb 1,13 pe3111CTOPOB 100 OM; 8,98 OM; 
2,2 KOM vt 33 KOM (8,98 OM - AnR KOHTponR, a 33 KOM - AnR noA
CTpOlilKIII TOKa). Bee 3TI/I pe31/1CTOpbl .- C Hl/l3KI/IM JKC. ,OnopHoe Ha
npRffleHvte CHI/IMaeTCR C npe411131/10HHOro CTa6vtnvtTPOHa KC191$. TOK 
cTa6111n1113a4111v, cTa6vtn111TpoHa ·c10 MA) 06ecnel.!111saeT cxeMa c M3'~'. 

lttcnb1TaHV1R CTa6111n1113aTopa noKa3anvt, 4TO np111 vt3MeHeH111111 TeMne
paTypbl 0Kpyma~eli1 cpeAbl KalKAOro OTAenbHO 83RToro 3neMeHTa CXe'."' 
MW Hecra6vtnbHOCTb TOKa Ix He npeBblUJaeT 3•10- 6 /°C. 3HaKI/I HeCTa-, 
6vtnbHO,CTIII, T. e. ysenvtl.leHl/le 111n111 YMeHbWeHVle IX' CKalKeM' C pocroM 
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TeMnepinypbl. - He00,111HaKOBble. Ter.mepaTypHaS'I He_cTa6111flbHOCTb IX•· .. 
AflSI CTa.6111I11113aTOpa B L\eflOM - -OKOflO 5•10",6 1/°C. l1knblTaHll1S'I senll1Cb 
B 'o,111ana30He TeMnepaTyp OT +15 AO +40°C. . 
, np111BeAeHHble pe3,YflbTaTbl noKa3blBalOT' 4TO MarHll1TOMeTp MO>KHO 

3KCnnyaT111poBaTb np111 OTKflOHeHIIIS'IX TeMneparypbl OKpy>Ka~elii cpeAbl 
OT 111CXOAHOlii, npll1 KOTOpolii OCylJ.leCTBflflnacb Kan1116pOBKa, AO ±20°C. 
Ho, HeCMOTps:! Ha 3TO, B MarHIIITOMeTpe npeo,ycMOTpeHbl KOHTpOnb TO-·. 
Ka ·Ix 111 noo,cTpoliiKa ero K VICXOAHOlii senw-1111He yKa3aHHblMll1BblWe pe-
3111cTopaM111. 3TO MO>KeT OKa3aTbCS'I He06XOA111MblM np111. 60flbWll1X OTKnoHe-:
Hll1RX BHewHelii .TeMnepaTypbi 111 He6naronp111s:1THOM co4eT.aH111111 3·HaKoB ... 
TeMnepaTypHblX K03cjJcjJll1L\111eHTOB 3neMeHTOB' q>CTaBn~~ll1X. cxeMy· CTa...:. . 
6111n~3aTopa. . , ·_ . · · , . · ._ · · · 

tlmt KOHTpons:1 To Ka 111cnonb3yeTcs:1 npel.\11131110HHbllii pe3111cTop rnna" . 
C2~298-0, 125, noMelJ.leHHbllii, K TOMY .>Ke, B KaMepy, T,epMOCTaTa, fAe OH 

. ~iaXoA111-fcs:1 s TennosoM KOHTaKTe c Rn -TepMope3111cTopoM MMT-9, 
150 OM. B TepMOCT~Te Rn BblnOflHS'leT cpa3y __ ABe cjJyHKL\111111: . 111 1113Mep111-
Tefls:1. TeMnepaTypb1, Iii Harpes~nens:1. ,naAeH111s:1 HanpmKeH111lii _Ha Rn -- . 
111 Ha RT{ C nocrieAOBaTenbHO BKril04eHHblM C HIIIM_ pe3111CTOpOM (62, OM) 
s:1snsi10Tcs:1 BXOAHblMl/1 Hanps:1>1<eH111s:1M111 aHanorosoro o,erninens:1 HanpmKeH1111ii ·. 
Ha 6a3e•M111KPOGXeMW 525nC2 151 ~ TaK KaK ~epe3 3Tll1 pe3111CTOp~ Te4eT 
OAll1H 111 TOT >Ke TOK '_I H ·, TO BblXOAHOe Hanps:1>1<eH111e AeI1111tens:1_ He 3as1,1- . 

·_ c111T oT I H. · OHO· nponopl.\1110HaflbHO conpoT111sneH11110 Rn 111n111, 111Ha4e ro-. 
sops:1, ero TeMnepaType. Bi:iixoo,Hoe Hanps:1>1<eH111e B co4eTaH111111 c onop
HblM npeo6pa3yeTCS'I B ynpasns:1~1111ii TOKOM IH Cll1rHan 111 TaK111M, o6pa-. 
30M OCYlJ.leCTBflS'leTCS'I CTa6111n1113al.\111S'I TeMnepaTypbl BHYTPll1 TepMOCTaTa, 
TaK KaK OT 1H 3aBll1Cll1T Harpes RT1· Kopo4e rosops:1, npll1HL\111n TepMo-
CTaT111poB~Hll1R 3AeCb TaKolii >Ke, KaK nOAP06Ho on111caHHWlii B111 ., ., . 

Pe3111CTOP Aflfl-KOHTPOilfl TOKa Ix pacrionaraeTCH BHYTPll1 L\111f1111HAPa 
1113 MeAHOlii cjJOflbrlll, KOTOpas:1 Aflfl ny4wero Tennosoro KOHTaKTa _np1,1-, 

' · nas:1Ha K nosepxl-ioc·T111 Rn.:· Bee 3TO noMelJ.leHo s· Kopo6Ky 1113 neHo- · 
nnacTa c ra6ap111THblM11t pa3MepaM111 28x28x38 MM. C TaKolii npocTolii 
KOHCTPYKL\111elii TepMOCTaTa 'KaK, noKa3an111 1113MepeHll1S'I' . K03cjJcpll1L\111eHT .. 
c:Ta6111n1113al.\111111 TeMnepaTypb1 s o6beMe, rAe pacnonaraeTcs:1 .pe3111c,op, 
- OKono;20. np1,1 TeMnepaType CTaTl.1pOBaHl.1S'I 50°C TOK IH 1113MeHHE!T-
CS'I np1116n1113111TenbHO OT. 35 AO 60 MA np111 1113MeHeH111111 BHewHelii .TeMnepa
T,YPbl COOTBeTCTBeHHO OT +35 AO +15°C. ~3MepeHll1S'I TaK>Ke. noKa3afll.1, 

· ·· 4To MarH111ToMeTp roToB K pa6oi-e 4epe3 · 15 MIIIHYT nocne ero . BKI110-
4eH111s:1. 

np1,1 pa3pa6oTKe MarHll1TO~eTpa asiopw CTpeM~flll1Cb He TOribKO co3-
.AaTb np1116op AflH 1113MepeH1111ii MarHl.1THoro nons:1 c noBbHlleHHolii To4-

. HOCTbio, HO 111 CAenaTb ero npocTblM 1,1 nerno nosrnps:1eMblM.' ~CXOAH · 
.(u:' 1113 3TOfO Ha 6a3e on111CaHH01ii CXeMbl 6blfl -l.13fOTOBfleH MarHll1TOMeTp 
i, 6e3 KOHTpons:1 TOKa Ix. B 3TOM sap111aHTe B cTa61.1n1113arnpe TOKa'. 
'I : ,. -BMeCTO ,_L\en1,1 11)3 4~Tb1P7X ye31.1CTOPOB' BKrno~eHH~IX: nocneAOBaTErn'bHO . 

c•nX, 111Cnonb3yeTCS'I OA111H BWCOKOCTa6111I1bHW~ pe3111CTOp C5-60-2, 
iOO OM, ·c TKC S 10- 5/°C~ "H3Mep~HH~~-~ecTa61.1nbHOCTb ToKa B 3TOM 
_np1116ope. - OKOflO _8-10- 6 1°C ~ ABTOpbl HaAelOTCS'I' 4TO, AanbHeliiwas:1 
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3KCnnyaTaL\111S1 3T111X. 111 APYrlllx np1116op0B,. co6paHHblX no npeAno11<eHHblM 
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