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B npo~ecce C03AaH~R ceepxnpoeoAR~ero Kan~6poeo4Horo MarH~T
Horo cTeHAa Heo6xoA~Mo c4JopM~poeaTb e ero 11TennoM11pa6o4eM o6"beMe 
/Az - 4 eM/ MarH~THOe none c een~4~Ho.:i ~HAYK~~~ B AO - 5 T 11 OA-

-6 
HOPOAHOCTb~ -10 B/cM. H~-tme paccMOTpeH paapa6oTaHH~.:i e OHMY 
OH~H AnR peweH~R 3TO.:i 3aAa4~ cooTBeTcTey~~~.::. xonnoecK~.:i MarH~
ToMeTp AnR CTa~~OHapHbiX MarH~TH~X none.:i C BbiCOKOH paapewa~~ea:i 

CnOC06HOCTb~, KOTOp~a:i, KPOMe TOro, MOmeT cnym~Tb B Ka4eCTBe 
~-t3Mep~-tTenR w~poKoro np~MeHeH~-tR. 

Paapa6oTaHH~e paHee MarH~TOMeTp~ 111 noaeonR~T ~3MepRTb ~H
AYK~H~ B e yKa3aHHOM A~-tanaaoHe none.:i c np~BeAeHHOH norpewHOCTb~ 
AO 0,01%. 4To6~ noe~c~Tb paapewa~~Y~ cnoco6HOCTb noA06H~x 
np~-t6opoe np~ ~3MepeHHH AOCTaT04HO OAHOPOAH~X none.:i C ~-tcnOnb-
30BaHHeM B~XOAH~X ~~-t4JpOBbiX BOnbTMeTpOB /UB/ C norpeWHOCTRMH AO 
-0,01%, 6~na npHMeHeHa MeTOAHKa rpaA~-teHTH~X 1-tn~-t OTHOC~TenbH~X 
~3MepeH~.:i. KpoMe Taro, 4TO 3Ta MeTOA~Ka AaeT B03MOmHOCTb per~-t

CTp~poeaTb Man~e OTHOCI-tTenbH~e OTKnOHeH~R, OHa no3BOnReT ocna-
6~Tb Bn~RH~e Ha pe3ynbTaT~ l-t3MepeHI-tH BHeWHI-tX np~41-tH, TaK~X, 

KaK ~3MeHeHI-tR TeMnepaTyp~, HeCTa6~nbHOCT~ l-tCT04H~KOB n~TaH~-tR, 
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B KOHCTPYK~I-t~ paCCMaTp~o-tBaeMOrO H~me MarH~-tTOMeTpa 6~n~ AOnon
H~TenbHO BBeAeH~ ycoeepWeHCTBOBaH~R no cpaBHeH~~ C KOHCTpyK
~~RM~, on~-tcaHH~M~ e pa6oTax 1 11 , 4TO noaeonHno ADCTHrHyTb paa
pewa~e.:i cnoco6HOCTH -10-5 T e nonRx AO -5 T. Hcnonb30BaH~ oTe-
4ecTeeHH~e AK THna nx3-602, ~-tMe~~He 4YBCTBI-tTenbHOCTb no MarH~-tT
HOMY non~ -0,1 B/T ~ C06CTBeHH~e WYM~, een~4~Ha KOTOp~x He Me
Hee 4eM Ha nopRAOK H~-tme Tpe6yeMoro ypoBHR paapewa~~e.:i cnoco6Ho
cT~-t AaHH~x AaT4HKOB. BoaMomH~e HecTa6~-tnbHOCTH Ha e~xoAe AX He 
AonmH~ npee~waTb -1 MKB. TeMnepaTypH~e K034>4>~-t~HeHT~ 3AC Xonna 
-5-10-3%/°C, ocTaT04HOro HanpRmeH~-tR 0,1 MKB/°C ~ conpoT~-teneH~-tR 
-0,08%;oc np~-t peanbHO AOCTHrHyTo.:i cTeneHH TepMocTa6~-tn~-taa~H~-t AX 
He B~3~Ba~T cy~eCTBeHH~X norpeWHOCTeH. 

C1>eM cHrHana c e~XOAa AX H ero cooTeeTcTey~~ee yc~-tneHHe AnR 
o6ecne4eHI-tR npRM~X noKa3aHHH MarH~o-tTOMeTpa npH H3MepeHHI-t nonR 
HnH ero rpaAHeHTa no UB Heo6XOAHMO npoH3BOAHTb c noM~b~ cTa-
6~-tnbH~x ManowyMR~Hx ycHnHTene.:i. HcnonbaoeaH~ HHTerpanbH~e ycHnH
TenH /OY/ THna K551YA1A /MAA 725/, KOTop~e HMe~T TeMnepaTypH~.:i 
K03$$H~HeHT npHBeAeHHOro KO BXOAY Ape.:14Ja -1 MKB/ 0

(. npaKT~4eCKHe 
1-t3MepeHHR nOKa3anH, 4TO npH HeKOTOPOM cymeHHH nonoc~ nponycKaHHR 
KaHanoe BKnaA wyMoe OY e HecTa6~-tnbHOCTb e~XOAHOro c~rHana npH 
AaHHOM ypoeHe paapeweHHR e~e He o4eHb cy~ecTBeH . 
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CTpyKTypa H3MepiHenbHOrO KaHana H BbiCOKOe BXOAHOe COnpo
THBneHHe yKa3aHHoro OY /-1,5 MOM/ ycTpaHR~T npaKTH4eCKoe enHR
HHe H3MeHeHHR B~XOAHoro conpOTHeneHHR AX /KoTopoe yeenH4HeaeTcR 
e HecKOnbKO pa3 e AHana3oHe none~ AO -5 T ecneACTeHe MarHHTo
pe3HCTHBHoro 3¢¢eKTa 8 MaTep~;~ane AaT4HKa/ Ha K03¢¢H4HeHT nepe
Aa4H KaHana. 

B AaHHOM cny4ae npH H3MepeHHRX MarHHTHOrO nonR npOAOnmHTenb
HOCTb 3KCnep~;~MeHTOB Ha coneHOHAe 06bi4HO orpaHH4HBanaCb HeCKOnb
KHMH 4aCaMH, H n03TOMY Tpe6oeaHHR K AnHTenbHO~ epeMeHHO~ HeCTa-
6HnbHOCTH fiblnH He 04eHb B~COKHMH, OAHaKO BCe me menaTenbHO 6blnO 
AOnonHHTenbHO noe~CHTb cTa6~;~nbHOCTb ToKa nHTaHHR AX H cTeneHb 
TepMOCTa6HnH3a4HH OCHOBH~X y3nOB MarHHTOMeTpa. 

Ha p~;~c. 1 npeACTaeneHa 6noK-cxeMa MarHHTOMeTpa c ABYMR 
OCHOBH~MH H3MepHTenbH~MH KaHanaMH. CTa6HnbH~~ HCT04HHK TOKa /7/ 
nHTaeT nocneAoBaTenbHO BKn~4eHH~e no BXOAH~M 4enRM AX /5,6/, 
KamA~~ 1-13 KOTOPbiX noMe~eH B OTAenbHbl~ TepMOCTaT /15 H 16/ .. Yc~;~
n~;~TenH /9, 1 0/ H3MepHTenbH~X KaHanOB o6ecne4HBa~T BbiXOAHble CHr
Han~ /1,2/, KoTop~e perHCTPHPY~TCR UB /17/ e eAHHH4ax MarHHT
Horo nonR. C noMo~b~ AH¢¢epeH4HanbHoro ycHnHTenR /11/ pean~;~3y
eTCR rpaAHeHTHbl~ KaHan c BbiXOAOM /3/. B 3TOM cny4ae AaT4HKH 
06beAHHR~TCR B BHAe rpaAHeHTHOro npo6HHKa C ¢HKCHPOBaHH~M pac
CTORHHeM MemAY 4eHTpaMH AX H OAHHaKoeo~ op1-1eHTa4He~ HX e npo
CTPaHcTee. BbiXOA /3/ MomeT TaKme Hcnonb30BaTbCR AnR perHcTpa4HH 
pa3HOCTH BbiXOAH~x CHrHanoe I 1 , 2/ np~;~ OTHOCHTenbHbiX H3MepeHHRX. 
KoMnapaTop /13/ COBMeCTHO C WCT04HHKOM peryn~;~pyeMOrO 
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41-11-1 Ha BbiXOAe /4/ C nOBbiWeHHO~ pa3pewa~~ei1 cnoco6HOCTb~ OAHOrO 
1-13 CHrHanoe C B~XOAOB /1/ HnH /2/ 8 n~60~ T04Ke HX AHHaMH4eCKO
ro AHana30Ha. TeMnepaTypHaR CTa6HnH3a4HR OCHOBH~X y3nOB MarHH
TOMeTpa o6ecne4HBaeTCR TpeMR TepMOCTaTaMH /14,15,16/ H CXeMO~ 
HX ynpaeneHHR /8/. 
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PHc. I. RrroK-cxeMa MarHHTo
MeTpa C llOBbEeHHOH pa3pewaro
~eH cnoco6HOCToro. 

2 

Ha p~;~c. 2a noKa3aHa npHH4H
nHanbHaR cxeMa H3MepHTenbHoro 
H rpaAHeHTHoro KaHanoe. B cxeMe 
nPHMeHeH~ conpoTHBneHHR THna 
6fl0 HnH B~COKOCTa6HnbH~e npoeo
n04H~e pe3HcTop~. B KaHan~ no
cTaeneH~ OTOfipaHH~e no MHHHMYMY 
TeMnepaTypHoro APe~¢a OY MAA 725 
/4CCP/ c y4eTOM 3HaKa APe~¢a, 
4T06~ nOAHRTb 06~y~ CTa6HnbHOCTb 
KaHanoe. B~xoA~ AX noAcoeAHHeH~ 
4epe3 noeTop~;~TenH Ha OY /M1 , M2/ 
KO BXOAY AH¢¢epeH4HanbHoro OY 
/M3/, 4TO o6ecne4HnO B~COKHe 
BXOAH~e conpoTHeneHHR AnR AX. 
B OY /M3/ npoHCXOAHT B~AeneHHe 
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PHc. 2. llpHH~nHanhmwe cxe~ ysnos MarHHToMeTpa: 
a - H3MepHTenbHNA H rpaAHeHTHWA KaH~; 6 - KOMna
paTop c HCToqHHKOM perynHpyeMoro onopHoro Hanp~eHHft; 
B - CTa6HnhHYA HCTOqHHK TOKa AnR DHTaHHft nx. 
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H3Mep~eMoro·cHrHana c AX Hero ycHneHHe e -10 pa3, 4T06~ o6ecne-
4HTb np~MOnOKa3aHHe pe3ynbTaTOB H3MepeHH~. noACTpOHKa Hyn~ Ha 
B~XOAe KaHana npOH3BOAHTC~ B OTCYTCTBHe H3Mep~eMoro non~, a yc
TaHOBKa K03~~H~HeHTa ycHneHH~ e OY /M3/ ocy~ecTBn~eTc~ nyTeM 
OAHOBpeMeHHOrO H3MeHeHH~ perynHpOB04H~X COnpOTHBneHHH 8 -~en~X 
HHBepTHpy~~ero H HeHHBepTHpy~~ero BXOAOB, npH 3TOM KpHTepHeM 
npasHnbHOCTH perynHpOBKH H 6anaHca OY ~sn~eTc~ coxpaHeHHe Ha 
s~xoAe Hynesoro cHrHana. 

rpaAHeHTH~H KaHan BKn~4aeT AH~~epeH~HanbH~H OY /M4/ c B~XOA
H~M noBTOPHTeneM Ha T3, T4. Ko3~~H~HeHT ycHneHH~ KacKaAa 3aAaH 
paBH~M 10. An~ paCWHpeHH~ ~yHK~HOHanbH~X 803MOmHOCTeH H3MepHTe
n~ B Hero BBeAeH KOMnapaTOp C AOnOnHHTenbH~M ycHneHHeM 8 10 pa~ 
pa3HOCTHoro cHrHana /pHc. 26/. OH BKn~4aeT AH~~epeH~HanbH~H OY 
/M6/, Ha OAHH BXOA KOTOporo OOAaeTC~ H3Mep~eM~H CHrHan C B~XOAa 
/1/ Hn~ /2/, a Ha APYrOH - perynHpyeMoe s~coKOCTa6HnbHOe onop
Hoe Hanp~meHHe. C nOMO~b~ YCTPOHCTBa MOmHO HCCneAOBaTb Man~e 
H3MeHeHH~ MarHHTH~X noneH, YPOBeHb KOTOp~X nemHT B AHana30He 
AO 5 T /HnH 5 B/. OnopHoe Hanp~meHHe ~opMHpyeTc~ c noMO~b~ cTa-
6HnHTpoHa A818K, AenHTen~ Hanp~meHH~ c nepeKn~4aTeneM n1 H ne
peMeHHbiM conpoTHBneHHeM Rl c nocneAY~~HM nosTOPHTeneM Ha OY 
/M5/. nony4aeTC~ n~Tb OAHOBOnbTOBbiX AHana30HOB B npeAenax 075 B 
c nnasHOH perynHpOBKOH e KamAOM AHana3oHe c noM~b~ renHnoTa Rl . 
6narOAap~ TepMOCTa6HnH3a~HH OCHOBH~X 3neMeHTOB YCTPOHCTBa AOCTH
raeTc~ cTa6HnbHOCTb onopHoro Hanp~meHH~ ny4we 0,001%. 

CTa6HnbHOCTb ToKa nHTaHH~ AX Gn) HenocpeAcrseHHO onpeAen~eT 
T04HOCTb pa60T~ H3MepHTenbHOrO KaHana. npHHRT~ AOnonHHTenbH~e 
;.~(:,;;:..,: M .. ~.n j".ilj";.;w~na.-in ~I a0¥1JIVI..;)d4VIV1 I UKd ~n IIU cpaBHeHHIO c paHee 

AOCTHrHyTOH/l/. B CXeMy /pHC. 2s/ BBeAeH pa3BR3~Ba~~HH nOBTOpH
Tenb MemAY HCT04HHKOM OnOpHoro Hanp~meHH~ H C06CTBeHHO CTa6HnH-
3aTOPOM TOKa. B Ka4ecTse OY /M7, M8/ Hcnonb30BaHbl MOAYnH MAA 725 
H yny4WeHa TepMocTa6HnH3a~H~ cxeMbl. B pe3ynbTaTe nony4eHa cTa-
6HnbHOCTb ny4We 0,001%. 3aMeTHM, OAHaKO, 4TO npH rpaAHeHTH~X H 
OTHOCHTenbHbiX H3MepeHHRX, KOrAa AX nHTa~TCR nocneAOBaTenbHO 
OAHHM TOKOM, Tpe6osaHHR K CTa6HnbHOCTH In MOryT 6b1Tb MeHee 
mecTKHMH. 

CxeMa TepMOCTa6~nH3a~HH, Hcnonb30BaHHa~ s MarHHTOMeTpe, aHa
norH4Ha onHcaHHOH s 111 , Ho 3aMeHa BXOAHbiX OY Ha MAA725 H He"l<oTo
p~e KOHCTPYKTHBH~e H3MeHeHH~ yny4WHnH CTa6HnbHOCTb TeMnepaTyp~ 
-+/407 45/°C B TepMOCTaTaX AO -0,05°C B AHana30He BHeWHHX KOMHaT
HbiX TeMnepaTyp nocne nporpesa s Te4eHHe 6onee 30 MHH. KamA~H 

AX noMe~eH s csoH 6no4oK TepMocTaTa c noAorpeeaTeneM H TepMoco
npoTHBneHHeM, KOTOp~e BMeCTe C KOH~OM Ka6enR CBR3H 3aKpenneH~ B 
an~MHHHeBOM Kopnyce c pa3MepaMH 14x16x25 MM. Kopnyc 3a3eMneH 
4epe3 3KpaH Ka6enR CB~3H, HMe~~ero AnHHy -6 M. 0AHa H3 nnOCKO
CTeH Kopnyca s~cTasneHa napannenbHO nnocKOCTH AX H RBn~eTc~ 
onopHOH. 

MarHHTOMeTp B~nOnHeH·B BHAe Tpex 6nOKOB, BCTaBnReM~X B KpeHT 
KAMAK. Asa 6noKa WHPHHOH 5 M,coAepma~HX no ABa HCT04HHKa 

• 

nHTaHHR THna 6CY 1 pacnonara~Tc~ s nesoH 4aCTH KpeHTa. H3MepHTenb
H~H 6nOK WHPHHOH 8 M BKn~4aeT OCHOBH~e CXeM~ MarHHTOMeTpa H 
TepMOCTaT. Bee BHeWHHe B~XOA~ npH6opa nOAKn~4eHbl K pa3DeMaM TH
na nEMQ Ha nepeAHeH naHenH. TaM me HMeeTCR CTpeno4H~H H3MepH
Tenb HnH P.a3DeM AnR OOAKn~4eHH~ BHeWHero npH60pa, no KOTOpOMy, 

lli' KaK H s , c noMO~b~ KnasHWHoro nepeKn~4aTen~ nposepR~Tc~ se-
nH4HH~ HanpRmeHHH nHTaHH~, TOKa In H pa6oTa TepMOCTaTOB. 

PerHcTpa~HR pe3ynbTaTos H3MepeHHH MarHHTHbiX nonei:i npoH3Bo
AHTC~ c noMo~b~ UB THna TR-8515 c norpeWHOCTb~ MeHee 0,01%. 
npH sepxHHX 3Ha4eHHRX wKan ero nOAAHana3oHos - 0,6 B H 6 B AH
cKpeTHOCTb H3MepeHHR COCTasnReT COOTBeTCTBeHHO -10 H 100 MKB. 

!)Pe3ynbTHpy~~aR pa3pewa~~a~ cnoco6HOCTb H3MepeHHH noneH AOCTH
) raeT -1 o-4 T B AHana30He AO - 5 T. BcneACTBHe HenHHeHHOCTH AX 

H paCXOAHMOCTH ero noKa3aHHH B nonRX pa3HOH nonRpHOCTH norpew
HOCTb nony4aeM~x c ero noM~b~ pe3ynbTaTos /no perHcTpaTopy 

.. 

1 8 COOTBeTCTByeT 1 T/ npes~waeT 0,1%. rpaAHeHTH~H KaHan H AO
nonHHTenbH~H YCHnHTenb o6ecne4HBa~T npH H3MepeHHRX pa3HOCTH~X 
3Ha4eHHH MarHHTHbiX nonei:i ropa3AO 6onbwy~ pa3pewa~~Y~ cnoco6-
HOCTb: -10-6 T s non~x AO -5 T H npH Hcnonb3osaHHH UB c orpaHH-
4eHHOH T04HOCTb~. 

B~COKa~ CTa6HnbHOCTb KaHanos H T~aTenbHa~ HX nOACTpOHKa, 
a TaKme KOppeK~H~ pe3ynbTaTOB H3MepeHH~ no KanH6pOB04H~M Ta6nH
~aM, nony4eHHbiM npH rpaAYHPOBKe npH6opa c noMO~b~ HMP MarHHTo
MeTpa Ha MarHHTHOM cTeHAe OHMY, no3son~~T perHcTpHposaTb a6co
n~TH~e 3Ha4eHHR MarHHTH~X noneH C OTHOCHTenbHOH norpeWHOCTb~ 
-0.01%. 

neps~M npHMeHeHHeM MarHHTOMeTpa 6~no H3MepeHHe H KOppeK~H~ 
MarHHTHoro nonR csepxnpoBOAR~ero MarHHTHoro CTeHAa,npeAHa3Ha4eH
Horo AnR HaCTPOHKH H KanH6pOBKH MarHHTOMeTpH4eCKOH annapaTyp~. 
0CHOBOH CTeHAa ~sn~eTC~ csepxnpOBOAR~HH coneHOHA C OAHOPOAH~M 
MarHHTHbiM non eM AO -5 T s 11TennoM11 pa6o4eM o6DeMe, KOTOPbiH o6e
cne4HBaeTCR CKB03H~M ~HnHHAPH4eCKHM aHT~KpHOCTaTOM,pacnonomeHH~M 

.j 
BAOnb OCH coneHOHA<'l Z , C AHaMeTpOM OTBepCTHR npH KOMHaTHOH TeMne
paType -8 eM. AnR H3MepeHHR pacnpeAeneHH~ nonR s pa6o4eM o6DeMe 
CTeHAa HCnonb30Banocb npHBOAHOe PY4HOe YCTPOHCTBO, KOTOpoe 3a
KpennRnOCb Ha HHmHeM ~naH~e KpHOCTaTa. BAOnb OCH aHTHKPHOCTaTa 
nepeMe~anc~ ~HnHHAPH4eCKHH H3MepHTenbH~H WTOK. Ha sepxHeM KOH~e 
WTOKa YCTaHosneHa nepneHAHKynRpHO OCH WTOKa KapeTKa, Ha KOTOPOH 
Ha pa3H~X paAHYCaX MOmHO 3aKpennRTb AaT4HKH, KOTOp~e MOryT Bpa
~aTbCR no paAHYCY H nepeMe~aTbC~ BAOnb OCH spa~eHH~ WTOKa. 

npoBeAeH pRA ceaHCOB H3MepeHHH nonR H ~OPMHPOBaHHe ero C nOMO
~b~ H3MeHeHHR 4HCna BHTKOB 8 KOppeKTHPY~~HX 06MOTKaX. npH H3Me
peHH~X Hcnonb30sancR pemHM 113aMopomeHHoro11 MarHHTHoro nonR s co
neHOHAe, npH KOTOpOM cnaA nonR 3a 4aC COCTaBnRn -0,01%.KpoMe TO
ro,npoBeAeH~ 3KCnepHMeHT~ no H3y4eHH~ BnH~HHR Ha OAHOPOAHOCTb 
nonR csepxnpOBOAR~HX ~HnHHAPH4eCKHX 3KpaHOB.Ha PHC.3 B Ka4eCTBe 
Hnn~cTa~HH noKa3aH~ OAHOspeMeHHO H3MepeHH~e pacnpeAeneHHR Mar-
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PHc. 3. PacnpeneneHHn MarHHTHoro nonn B H ero rpAAHeH-
Ta hB/cM no ocH z a pa6oqe~ o6nacTH caepxnpoaonn~ero 
coneHOHAa, OAHOBpeMeHHO H3MepeHH~e C nOMOmb~ AaHHOrO 
MarHHTOMeTpa. 

HI1THoro nonR 8 11 ero rpaA11eHTa hB/cM no oc11 z coneH011Aa a o6na
CTI1 C OTHOCI1TenbHO OAHOPOAHWM noneM. 811AHW A11CKpeTHOCTb B H3Me-. -4 
peH1111 nonR /-10 T/ H Ha nOpRAOK 6onee BWCOKOe pa3peweH11e npH 
113MepeHI1H rpaAI1eHTa, 4TO noKa3WB8eT Hennox11e B03MOmHOCTI1 MarHH
TOMeTpa. 

npH 113MepeHI1RX a311MyTanbHWX pacnpeAeneHI1H nOnR Ha pa3HWX pa
AHYCaX c n~bo yKa3aHHoro awwe npi1BoAa B03HHKaeT norpewHoCTb, 
CBR3aHHaR c TeM, 4TO AX 4YBCTBI1TeneH K HanpaaneHHO nonR, a Mar
HHTHaR OCb nonR coneH011Aa He COBOaAaeT C reOMeTpH4eCKOH OCbO 

6 

• 

... 

1 

\ 5 
'( 

8,.. 

a. \ 

5-! 

n 

5 

1-·BM 
,_it 

jl" 

PHc. 4. CxeMbi nnn arrn~cTpa~HH 
crroco6a H3MepeHHn HarrpaaneHHn 
MarHHTHOrO nann C nOMO~b~ OAHO
ro AX. 

KP110CTaTa 11 COOTBeTCTBeHHO C 
OCbiO BPal!leHI1R 113Mepi1TeJlbHOrO 
WTOKa B npeAeJlaX 1+2 rpaAyCOB 
113-3a HeT04HOCTeH MeXaHI14eCKOrO 
113roTosneHI1R 11 MOHTama. H11me 
paccMoTpeH npocTol1 cnoco6 ycTpa
HeHI1R 3TOH HeCOOCHOCTI1, KOTOp~H 

MOmeT 11CnOilb30BaTbCR 11 CaM no 
ce6e AilR T04HOro 113MepeHI1R Ha
npasJleHI1R MarH11THOrO nOilR B T04-
Ke pacnonomeHHR AX. 

Ha p11c. 4 noKa3aHbl cxeMbl, noRCHRIOU111e CYUIHOCTb npeAilOmeHHoro 
cnoco6a 113MepeHI1R HanpasneHHR seKTopa MarHHTHoro nonR c nOMOUibiO 
OAHoro AX. YKpenneHHbiH Ha KOHI..Ie 113Mepi1TeilbHOro WTOKa /2/ AX, 1 
spa111a10T no yrny ¢ B MarHHTHOM none BM /4/ soKpyr oc11 /5/, KOTo
paR npoXOA11T 4epe3 LleHTp AX, 3 11 HaKilOHeHa Ha yron a0 OTHOCI1Tenb
HO HopMaJ111 n K MarH11THOH n110CKOCTI1 AX. Ha4ailbHOe nonomeHI1e OCI1 
/5/ /p11c. 4a/ OTHOCI1TeJlbHO Bu cooTseTCTBYeT vrnosoMv oTKnn~P~~~ 
a. CocTaBilRIOUiaR /7/ seKTopa BM, HanpasneHHaR BAOilb oc11 /5/, np11 
spa111eH1111 AX He Bbi3WsaeT Ha era swxoAe Cl1rHana nepso11 rapMOHI1KI1, 
TOrAa KaK COCTaBJlRIOUiaR /6/, nepneHAI1KYI1RpHaR OCI1 /5/, B036YmAa
eT Ha BWXOAe AX TaKOH Cl1rHaJl. npl1 3TOM aMn1111TYAa Cl1rHaJla nepscl1 
rapMOHI1KI1 pasHa: 

UXMl = Kx • BM· sina0 • sina, /1/ 

rAeKx- K03$$111..111eHT npeo6pa3oBaHI1R AX. $a3a c11rHana nepso11 rap
MOH11KI1 noKa3WBaeT HanpaBJleHI1e OTKJlOHeHI1R OCI1 /5/ OT U M • np11 
yMeHbWeHI111 yrna a seni1411Ha UxMl CHI1maeTcR 11 np11 a = 0 cTaHOBI1T
cR pasHOH HYiliO, 4TO noKa3wsaeT cosnaAeHI1e HanpasneHI1H oc11 /5/ 11 
BM /pl1c. 46/. npl1 3TOM 3aBI1CI1MOCTb sin a B /1 I o6ecne411BaeT MaK
CI1MaJlbHYIO 4YBCTBI1TeJlbHOCTb np11 3Ha4eHI1RX a s61111311 HYilR. KpoMe 
Taro, np11 11CnOilb30BaHI111 AaHHOrO cnoco6a OTnaAaeT Heo6XOA11MOCTb 
s 3HaHI111 c swcoKol1 T04HOCTbiO nonomeHI1R MarH11THol1 nnocKOCTI1 AX, 
4TO samHo, nOCKOJlbKY onpeAeJleHI1e nonomeHI1R 11 $11KCai..II1R 3TOH nno
CKOCTI1 AilR AX, RBI1RIOU111XCR seCbMa M11HI1aTIOPHWMI1 np116opaM11, RBJlR
eTCR cnomHol1 3aAa4el1. CornacHo /1/ 4YBCTBI1TeJlbHOCTb cnoco6a 113-
MeHReTCR cornaCHO Bina 0, , a a MOmHO BW611paTb B npeAeilaX AO 90°. 
TaKme HymHo 3aMeTI1Tb, 4TO peri1CTPa1..111R BWXOAHOrO Cl1rHaJla nepBOH 
rapMOHI1K11, RBilRIOUierocR pa3HOCTHWM C11rHaJlOM, CJlymi1T Jli1Wb AilR 
onpeAeJleHI1R MOMeHTa 11C4e3HOBeHI1R Cl1rHaJla np11 nosopoTe 113Mepl1-
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TeJlbHoro WTOKa no yr1108blM KOOPAHHaTaM y , {3 cornaCHO ¢a3e 
rapMOHHKH OTHOCHTe11bHO ~eHTpa AX. npH 3TOM norpewHocTb ¢HKca~HH 
yKa3aHHOrO nonomeHH~ npaKTH4eCKH onpeAe11~eTC~ 8blXOAHblMH WyMaMH 
H paapewa~eH cnoco6HOCTb~ H3MepHTen~ H, cneA08aTe11bHo, npeAenb
HO Mana. 

npaKTH4ecKa~ npo8epKa noKa3bl8aeT, 4TO oco6eHHO Ail~ 8blCOKHX 
MarHHTHblX noJleH AOCTaT04HO HMeTb a0 nop~AKa rpaAyCa HI1H MeHee, 
TaK KaK paapeweHHe npH6opa AOCTHraeT -10-0T H pe3YI1bTHpy~ee 
yrno8oe paapeweHHe npH onpeAeneHHH Hanpa8neHH~ 8eKTopa BM MomeT 
6b1Tb MeHee yrnoeoH MHHYTbl. Bbt6op Manoro a0 noneaeH c T04KH ape
HH~ '803MomHOCTH npeHe6pe4b 811H~HHeM nnaHapHoro 3¢¢eKTa AX Ha 
8blXOAHOH CHrHa11, a TaKme 803MOmHOCTb~ CYAHTb no nOI1HOMY CHrHa-
11Y AX o6 aMnnHTYAe 8eKTopaBM e H3Mep~eMOH T04Ke OAH08peMeHHO 
c onpeAeneHHeM era Hanpa8neHH~. PerHcTpa~H~ Hanpa8neHH~ nerKO 
ocy~eCTBI1~eTC~ C MaKCHMaJlbHO B03MOmHOH T04HOCTb~ no yr11080My 
nonomeHH~ H3MepHTe11bHOrO WTOKa, HMe~ero AOCTaT04HO 60I1bWHe 
H YA06Hble Ail~ H3MepeHH~ OTHOCHTeJlbHO 8HeWHHX onopHbiX ¢Hryp paa
Mepbl. 

B KOHKpeTHOM CI1y4ae Ail~ MarHHTHOrO CTeHAa, 4T06bl C08MeCTHTb 
OCb Bpa~eHH~ H3MepHTe11bHOrO WTOKa C MarHHTHOH OCb~ COJleHOHAa, 
ycneWHO npHMeHHI1H 8 Ka4eCT8e perHCTpaTopa /9/, pHC. 4, paCCMO
TpeHHblH 8blWe MarHHTOMeTp /KaHan 1 H KOMnapaTop/. B Ka4eCT8e 
YCTPOHCT8a Ail~ OpHeHTa~HH /8/ H3MepHTe11bHOro WTOKa no yrnaM Y 
H {3 HCnOI1b308a11H pery11HPOBKY MeXaHH3Ma KpenJleHH~ PY4HOrO npH80-
Aa C nOMO~b~ Tpex OnOpHblX perynHpyeMbiX 8HHT08 OTHOCHTeJlbHO HHm
Hero ¢11aH~a KPHOCTaTa CTeHAa. 'npH 3TOM AaT4HK YCTaHa811H8a11H Ha 
ocH 8pa~eHH~ WTOKa H 3aAa8anH yron a 0 B npeAenax HeCKOI1bKHX rpa
AYCOB. C HCnOI1b30BaHHeM pea11bHOrO paapeweHH~ MarHHTOMeTpa npH 
ypo8He non~ -3 T H yrno80H perynHp08Ke nonomeHH~ WTOKa npo8eAe
HO onpeAe11eHHe MarHHTHOH OCH COJleHOHAa H ee C08Me~eHHe C OCb~ 
8pa~eHH~ WTOKa C norpeWHOCTb~ He 6onee yr11080H MHHYTbl. nocne 
3Toro np080AHI1HCb H3MepeHH~ a3HMyTa11bHblX pacnpeAeJleHHH n011~ Ha 
pa3HblX paAHYCaX H npH pa3HblX nonomeHH~X OTHOCHTeJlbHO OCH Z B pa-
604eM 06DeMe COI1eHOHAa. 

npH8eAeHHa~ MeTOAHKa onpeAe11eHH~ Hanpa811eHH~ n011~ H npaKTH-
4eCKHe H3MepeHH~ noKa3a11H pea11bHOCTb C03AaHH~ AOCTaT04HO npoCTO
ro H T04HOrO H3MepHTe11~ Hanpa811eHH~ H Be11H4HHbl MarHHTHOro n011~ 
c noMo~b~ OAHoro AX, o6ecne4H8a~~ero P~A AOnonHHTe11bHblX npeHMy
~ecT8 no cpa8HeHH~, HanpHMep, C TpeXKOMnOHeHTHblMH XOI11108CKHMH 
MarHHTOMeTpaMH, cnyma~HMH Ail~ aHanorH4HblX ~eneH. 
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AxMaHoea n.H. H AP• 
XonnoBCKHH MarHHTOMeTp c noebEeHHOH paspemaw~eH 
cnoco6HOCTbiD H ero npHMeHeHHe 

PIJ-82-912 

OnHCaH npH6op,npegHa3Ha~eHHMH gnn H3MepeHHH cTa~HoHapHwx 
MarHHTHWX noneH AO -5 T H HX HeOAHOPOAHOCTeH. B MarHHTOMeTpe 
HMeiDTCH ABa H3MepHTenbHb~ KaHana, OAHH H3 KOTOPWX HBnHeTCH rpa
AHeHTHNM, a gpyrOH cn~T gnH perHCTpa~HH OTKnOHeHHH H3MepHeMOH 
een~HHbl OTHOCHTenbHO OnOpHoro CHrHana. PerHCTpa~HH pesynbTaTa 
oc~eCTBnHeTCH c noMO~biD BHemHero ~H~poeoro eonbTMeTpa c no
rpemHOCTbiD -0,01%. Paspemaw~aH cnoco6HOCTb MarHHTOMeTpa npH oT
HOCHTenbHb~ H rpagHeHTHblX H3MepeHHHX B CBepxnpOBOAH~eM COneHOH
ge c "saMopoJKeHHbiM11 noneM AOCTHraeT -I0-5T B nonnx go -5 T.Ocy
~eCTBneH cnoco6 H3MepeHHH HanpaeneHHH MarHHTHoro nonn c yrnoeoH 
TO~HOCTbiD ny~me MHHYTbl C nOMO~biD OAHOrO gaT~HKa Xonna, 

Pa6oTa BbmonHeHa e 0Tgene Hoewx MeTogoe ycKopeHHH ORHM. 

OpenpHHT 06~eAHHeHHOro HHCTHTYTa RAePHWX HCCfleAOBaHHH, AY6Ha 1982 
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Hall Magnetometer with Enhanced Resolution Capacity 
and Its Application 

The device is intended for mesuring the stationary magnetic 
fields upto -5 T and their inhomogeneities. It consists of two 
mesuring channels, one gradient channel and that one for re
gistration of deviation of a value measured relative to the 
reference signal. The result registration is performed via the 
external digital voltmeter with -0.01% error. Magnetometer re
solution capacity for relative and gradient measurements in the 
superconducting solenoid with a "frozen" magnetic field is as 
high as -10-~ in the fields upto -ST. The way of measuring 
the direction of magnetic field is realized with angular accu
racy better than one minute using one Hall detector. 

The investigation has been performed at the Department of 
New Acceleration Methods, JINR. 
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