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V.S.URIKHANIAN 

THE MAGNETOMETER FOR MEASURING THE MAGNETIC FIELD 

INTEGRAL OF WIGGLER-MAGNET 

A hi~hly sensitive magnetometer is developed on the basis of transforma· 

tion into proportional electric signal of Ampere ponderomotive force which 

arises when placing the current-carrier conductor of constant current in 

magnetic field. Semiconductor piezoresistive converters are used as force 

sensors. The magnetometer voltage sensitivity of magnetic field integral is 
3 

no less than 2.45 · 10 V/Tm, the threshold sensitivity is no more than 
-6 

4 · 10 Tm. The working length of the magnetometer is 600 mm and the cross 

section of the current-carrying conductor is 0.8 mm. The magnetometer 

working current through the current-carrying conductor is 2~5 A, and the 

maximum output signal is 2 V. The magnetometer can be used for measuring 

the magnetic field integral in narrow gaps of periodical magnetic structures 

in elementary particle acceleration technique. 
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© Epet1aHCl(UU t/luau11ec"u" IJHCTuTyr, 1981 

Ha EpeEaHCKOM ycKopHTene ycTaHOBJleH BHrrnep-MarHl1T c MaK­

CHMaJII>HblM 3HalJ:eHl'!eM IlOCTOflHHOti BO Bpe11rnHl1 l1HAfKIWieii MarH!1THOro 

nonfl I,8 T. Ero pa6oY:afl ;n;nHHa c ocTaBnfle T 560 MM, a Bb!COTa H illH­

PHHa 3a3opa MeiK;Lzy nomocaMl'! COOTBeTCTBeHHO paBHbl 20 MM l1 40 MM 

Ha p11c.I . rrpirne].leHo pacrrpe;zi,enem1e MarH.11THO~ 11tt;n;yK!.\llH rronfl 

BHrrne p-MarHHTa B Be PTHKanl>HOil IlJlOCKOCTll, annpOKCY!Ml1pOBaHHOro 

RaK nonycvmycoH;n;b! :a Tpex pa:BHb!X yqacTKax no ero ;n;JrnHe. !ilaKCH-

1ianI>Hblil 0,lU:IOCTOpOHHHil Y!HTerpaJI MarHHTHOro IIOJ!fl COCTaBJIHeT 0,23 Tr.i. 

BHOCJllMOe 1311rrnep:..~1arHHTOM HHTerpaJll>HOe B03MYll(eHli1e Ha paB-

HOBecHyJO op611Ty 3JieKTp0Hl!OrO ny1.J:Ka BO BpeMfl Jt1HlKeK!.\l1M (rrp11 3Hep-

arn 50 MsB) ;n;OJiiKHO YllDBneT:aopHTl> ycnoB11JO 
[r] 

jf B(E)ca/ ~ 10-STM 
. e (I) 

r;n;e B( e) - MarHHTHM !lH.ll.J.K!Ulfl IlOJlfl; 

e - MHHa Bl1I'rJiep-MarH;1Ta. 

Wa ycJIOBl1fl (I) cneAfeT, l.!TO nopor Y:YBCTil l1 Ten.t.HocTH 1Ja rn11·ro­

MeT pa, npe;L11ma11a'!ettttoro ;n;nH !13Mepett1rn l1HTF'•'PUJia MarHwrHoro no­

Jlfi :a11rrne p-MaI'Hl1Ta ;l.(uJiiKe H Cib!Tl> MBHJ,ili•J 1reM .±I0-5TM. 8Toil BC Jl.fflil'!He 

COOTB6TCTByeT 4,5·I0-3% OT 3HalJ:eHl1fl MaKCl1MaJil>HOI'O O;l\}lOCTOpOHHero 

HHTerpaJia. 

Wa-3a .tteTOl.J:HOCTH 1t1aroTOBJ1eHl1fl 1-1 c6op1rn OT,iJ,eJI:bHb!X yaJioB 

Bl1I'rJiep-MaI'HL1Ta 11HTerpan MarHHTHOro ITOJIH MOlKeT Vi!.!eTJ, Hei'.(OKOM-· 

rreHcall;HlO nopH,1U{a ±10% OT paC46THOro 3Ea'!eHl1H O;!i.HOCTOpOHHero l1H-
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TerpaJia MarHJIJTHOro IlOJIH JI! npJIJ MaKCJl!Ma1I:b.HOM 3Haqe HJIJH l'1H.llYKUl'1 lil 

IlOJIH MOlKeT COCTaBmITI> OKOJIO .±0,023 TM. CJie;!(OBaTeJI:bHO , ]IHHa­

Ml'1tteCKl'1~ Kosipqim.J,He.HT MarHHTOMe Tpa ]IOJilKe.H ObiTI> He xylKe, qei;. 

5.103 • 

B ycKopJ11TeJ1I>Hoti TeXHl'1Ke AJIH JIJSMepeHJIJH BeJIHqJIJH li!HTerpaJIOB 

aI'H!JIJTHblX noJieti l!aCTO Jl!CllOJl:b3YJOTCH JIJH;l(yKUJIJOHHble KaTylllKJIJ ,nep­

MaJIJIOeBble ]laTq;mli!, ,I(aTtrJIJKlll Ha OCHOBe 3JIGKTpOHHOro napaMarHJIJTHO­

ro pe30Hattca (8ITP ), ]laTtrl/IKH XOJIJ!a, ]laTtrJIJKJIJ Ha OCHOBe H,1\epHO­

MarHHTHOro pesottattca (fl,,!P) [I-3} • IilsMepem1e HHTerpaJia 111ar­

HJ1J TH oro ITOJ!l'i c IIOMOU{:b!O rrepetIJIJCJIGHHU.X ;l(a.TqHKOB npOJIJ3BO~lTCH 

tuiCKpeTHO. OHJIJ J1Ja-aa He11ocTaToqHoro nopora qync TBHTeJl:bHOCTlil 

JI! 60JII>lliJIJX norpemttocTeti MaJionpHrOA.Hb! .llJIH BJ1JrrJ1ep-MarHHTa . Ha­

AO OTMGTl'1T:b, qTO JIJX 60JI:blllHe r a6apJl!Thl He MOryT o6ecne~T:b 

TaKlKe li!SyqeH111e Tonorpa~J11 111 JIJHTerpaJia n oJIH n11rrJiep-MarHHTa 
• 

,l.IJIH YAOBJIGTBOpe HHH ycJIOBHH (I ) B 30Hax npOXOlK,l.18HHH rrytrKa. 

w,- HaKOHeu , C'lieM JI! o6pa60TKa JIJH~O pMauHl'1 IIPH ;zuiCKpeTHblX HS­• 
MepeHHTIX TPYAOeMKH JI! Tpe6ywT CJIOlKH OM JI! 11oporocTOH111Elti anna-

paTyp1i1. 

B nocJie,1.1HJ1Je ro;l(hl 60JII>111oe rrpJ1JaHamie rroJiyliJIJJIO ki3MepettJ1Je , 
[4 ''j 

Tpacc aapHlKeHHhlX l!aCTHU M6T0,1\0M rJ116KO~ npOBOJIOKJIJ c TOKOM .~ 

;1leTO.ll npJ1Jro,1\eH .llJIH ;rn.Mepemrn l1HTerpaJia MarHl'1THhlX 

noJie~, OA.HaK o He o6ecnetrHBaeT Tpe6yeMoro nopora qyBCTBlllTeJII>­

HOCTH j'\JIH BJl!rrJiep-MarHJl!Ta. 

.IlJIH l'l3MepeHJIJH t!HTerpaJia MarHHTHOro IIOJIH HeO]IHOp0,1\HblX 

MarHJIJTHblX CTPYKTYP HaH60J1ee nepcneKTHBHb!M HBJIHJOTCH MarHHTO­

MeTphl, IlpHHU.l'III pa60Tbl KOTOpblX OC HOBaH Ha perHCTpaUIU1 IIOH­

,1\epMOTOpHb!X CHJI, B03HJl!Ka!Ol!U'lX I1pH BaaHMO]letiCTBHH MarHJIJTHOro 

IIOJIH c TOKOHecy111J1JM IIPOBO;zu!JIJKOM JI!, CBff38HHblX c JIJHTerpaJIOM 

ITOJIH JIJ3B8CTHhlMH COOTHOllieHJIJHMH. BeJIHtIVJHa nopora liYBCTBHT6Jlb-
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HOCTH T8KHX MarHJIJTOM8TpOB, B OCHOBHOM, onpe,1\enHeTCH qyB-

· CTBHTeJ!bHOCTb!O M8X8H03JI8KTPJl!trecKHX npeo6paaoBaTene~ H BeJIJl!qVJHO« 

TOKa B TOKOHecv~eM IIPOBOAHJl!Ke. 

B pa6oTe [5] onHcaH TaK0£1 uarHHT01.1eTp npeA.HaanatieHHblti AJIH 

JIJ3MepemiH JIJHTerpaJia MarHJIJTHOrO IIOJ!ff, OH npeACTaBJIHeT 0060£1 TOKO­

Hecy~yJO M6AHYJO npOBOHOKY ,lU'laMeTpOM 5 MM JI! j'\JIJIJHO" 2,5 M, KOTOpaff 

aaTttHyTa cJ1Jno~ noptt~a IOOO H H noMe~eHa B Tpy6Ky c nonepetrHhlMJIJ 

paaMepaMH 40x40 MM. Tpy6Ka coe,lU'!HeHa c ;zuiyMH nI>eao,1.1aTtIHKawH , 

KOTOpb!e npeo6paayDT B03HJIJKWY~ CJIJJIY AMnepa B nponopll,JIJOHaJI:bHhl~ 

sneKTPHtieCKJIJ~ CHrHan. IlpOBOJIOKa IIHTaeTCH HJIJ3KOqacTOTHhlM TOKOM 

BenHtrJIJHO~ 70' A. Ilopor qyBCTBl'1T6JibHOCTJIJ MarHHTOMcTpa paBeH 

2,s.10-4T1.1, a ,lU'lHaMHqeCKl'l~ KOoQ4lH1.J,HOHT COCTaBJIHeT OKOJIO 2.103 

(MaKCl'1MaJI:bH06 3HaqeHHe OAHOCTOpOHHero HHTerpana panHO 0,45 TM). 

ECJIJIJ yKa3a!IHhli1 MarHHTOMeTp B 2 '5 paaa He YAOBJieTBOpHeT Tpe-

6oBaHJIJIO BJIJrrJiep-MarHHTa IIO ;zuil!al.JJIJl!eCKOMY K03tj)',lJJl!ll,J.18HTY' TO no 

nopory qyBCTBJl!TeJibHOCTH - xyi'S.e B 25 pas. Ero r•a6apHTb! B 2 paaa 

CiOJII>ille, qeM 3aaop MelK'AY nonwcaMJIJ BHrrJ1e p-MarHHTa. CyU1eCTnettttbl1.1 

npeIIHTCTBHeM AJ!fl ero HCII01l:b30B8HJl!fl f!BJll'IeTCH TaKlKe 10JI:b1110iti ,iJ.llla­

MeTp TOl\OHecy111ei1 npOBOJIORH (25% OT BeJil/l'l JIJHLI 3830pa BlHrJiep-:.:ar­

Hl1Ta), KDTOphl" orpaHl'l'lJl!BaeT TQqHOCT:b npocT paHCTBe fiHOro JIJ3YlICHl1H 

Torrorpawirn HHTerpana rroJ1fl JI! yc1i0iKHflBT oc5paDoT1\y pc3.VJih'raToB. 

HJ1JlKe paccMaTpHBaeTcR 1;1arH1n·oMeTp fiJIH J.131.ie pemrn 1rnTerpaJi'3. 

MarHJIJT HOro noJIH BH r rne p-;.iarHHTa y,1.10BJieTB OIJHi0QHiti ne pe1rncne 1mw.1 

Tpe60B8HVJ HM. 8T .:· ro ;'.i0Jl1Jl!IJC:b, B OCHOBHOM, rrpHMCHemieM Lii8X8!!0 -

3JIBKTpHqecKoro npeoOpa30BaTeJifl c HUCOKOA qynctBl1T6Jl:bHO CT:bID ' 

yMeHhWBHHeM TOKa qepea rrpOBOJIOKy, y1.1eHI>ille H1'1 8M HaTRlKemrn 11 .mrn­

Me Tpa rrpOBOJIORJIJ. 

CxeMarntrecKalI l:Ol!CTµ yKIJ,H H i·mrm1TOi1JeTpa rr mmaaua Ha p11 c .2. 

:·.1e,1.1ttari: rrpoB onoRa I ,lU'laMeTpOM u ,8 iJM c rroMO ll\.&IO Hpyi:n1Hbl 2 uaT~-
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ttyTa c111no~ ISO H Me~;izy .1UiYMfl onopaMH 3. Ha paccTOflHHH 600 MM . 

Apyr OT ,n;pyra (pa6oqafl AJIHHa MarHHTOMeTpa) Ha OCHOBaHHH 4 3a.R­

penneHU ,1Ula nonynpOBOAHHKOBlilX nbe30,ll.HOAHWC MexaHQSJieKTpHqecKHX 

. npeo6pasoBaTeJIH S, c KOTOpblMH coeAHHetta npoBOJIOKa I. HanpaBJJeHHe 

~ HBJIH~TCH OCblO qyBCTBHTeJibHOCTH MarHHTOMeTpa. IlpOBOJIOKa I nH-· 

TaeTC'.'l ITOC'f0Ht1HhlM TOKOM, Bemriurna KOTOporo perymipyeTCH H MOlfteT 

AOCTHraT:& SA. 

Kor;l{a MarHHTOMeTp HOMeil.laeTCfl B MarHHTHOe noJie c BeJIHqHHO~ 

!11:1;!\ylt!Urn 5( e) Ha n pOBOJIOKY I ;l(.'IHHO~ e H TOKOM I ,n;ei!c'.rnye'. 

cmia A11mepa 

OT STO~ ClllJil>I 

Fy = I J E>( e)z de . 
E 

F~ B03HMKaIOT peaKIU'JH Ha onopax F., 

F
4 

= F1 + Fa , 

(2) 

H Fe. : 

(3) 

KOTOpb!e npeo6pas o:aaTeJIHMH 5 npeo6pa3yIOTCH B nponop!U'JOHan:r:.Hb!~ 

sneKTp111qecKJ/l~ c111r1:1an. 

Ilplll qyBCTBHT6JlbHOCTl1 rrpeo6pa3o:aaTena no yclllJIMIO A~ , cooT­

BBTCTBYIO!!U1H cyuMapHb!H Bh!XOAHO~ CJ/lrHaJl uarHHTOMeTpa 6yAeT 

Uf,&ix = 't-n. F~ = f.n. ( F, t Fa) = /'.,,_ I J B ( i h cl e , 
{ 

a lllHTerpax MarHMTHoro nonH onpe;D,eJIHeTcfl Ka.R 

J B ( e )i! d E = 
e 

F, + Fa 

I 
:: 

U{,1o1x 

i\11 I 

(4) 

(5) 

,14na 1rnue pe lil'lfl ycHJI.lllfl F; Ill ~ 6wm 113roTo:aneHli n onynpo-

BOAHHKOBb!e n:r:.e3ope31/lCTJ/lBHb!e npeo6pa3 0BaTeJIH Cli!Jlhl. 

Bill'IBHM OCHOBHb!6 Tpe6o:aattMH, KOTOPW4. AOJIJKeH y;l{OBneTBOpf!Tl> 

MexaH03J16KTpHqecKH~ npeo6pa30B8T6J1l> MarHHTOMtlTpa. 

nonycTJ'llMOMY 3HaqcHJ'lllO lllHTerpana MarHJ/lTHOro IlOJifl 113 YCJlOBJ/lfl 

6 

(I) no (S) COOTBeTCTByeT peaKIU'lfl Ha onopax 

F1 +Fa== :t.J.10- s H. (6 ) 

IlpH BeJIHqHHe TOKa B npon onoKe SA yc11Jlllle cocTaBJIHeT 

±S.IO-sH. CneAOBaTeJibHO, nopor qyBCTBHTeJibHOCTH Ka~Aoro H3 

A'.0xatto::ineKTpHqecK11x npeo6pa3oBaTene~ B 2,S-KpaTHOM aanace ,n;on­

li!eH Clb!TD He xyHCe ro-5H. BepXHJ'llli npe,n;eJI 1113MepHe1t.oro ycl1JU'1H IIPH 

i'.U'lHaM111qecKOM K03W~lil~J'lleHTe MarHHTOMeTpa S.!03 ,D;OJI~eH COCTaBJIHTl> 

S.I0-2H. 

Ha p111c.3 rrp111BeAeH qepTe~ o6me r o BlllAa rronyn pOB OAHHKOBoro 

n:&esopeaHCTlllBHOro npeo6pasoBaTeJIH CHJihl, a Ha p111c.4 noKa3atta 

w0Torpaw111a ero Bttemttero BH,n;a l1 oT,n;eJibHblX ,n;eTanen. OH cocTOHT !13 

n:&e30;l{lllOAa H IlPHlKHMHOro ycTponcTBa.!Ibe30AHO'A npe,Z\CTaBJili6T co6on 

nnacTHHKY II 1113 MOHOKpHcTann111qecKoro repMaHHH I'SC-3, np~naHH­
Hyro Ha npylltlilH6 6, Ha KOTopy10 AaBJ/lT l1HA6HT0p S, J/13rOTOBJIGHHU~ 

lll3 MeTannoKepaM11qecxoro TBepAoro cnna:m:i. BK-IO , c pa.zu1ycoM 3aK­

pyrneHMfl KQHql/lKa 30 MKM, KOTOplln 3anpeccoBaH B KOpnyce 2. 

Ilpll.HJ.Um pa60Tb! rr:r:.e30AHO'Aa OCHOBaH Ha H3Mettemm oC5paTHOro TOKa 

qepe3 npHJKHMHO~ KOHTaKT OT J/l3M6HeHHH yCHJIHli Ha Hero. TilllTaHMe 

Il:&e30,W.O'Aa COCTaBJlHeT 20-SO E, a BeJ1111q~rna e; onpOTlllB118Hl1fi Harpy3Irn 

IlOCJI6'AOBaTeJibHO C06,ll.HHeHHOro c Ill>63 0,li,110;D,OM, c KOToporo CHHMa­

eTCH BblXO,D;HOH ClllrHaJl IO - 30 Kou. IlpllllKHMHOe ycTpo~cTBO npeAHa3-

HaqeHo ;zu!fl cos,n;aHHfl nepBOHaqaJIJ,HOrO Hepa e5oqe ro YCMJIJ/lfl B KOHTaK­

Te Ilh630,1l;IO;l(a.IlpH STOM He ;D,OJilltHO J/IMeT:r:. MGCTO B3al1MHOe rrepelde il.le­

HJ/le HJIM nepeKOC J/lH;D,8HTOpa Ill IlOJlyllp0BOAHl1KOBO~ rrnacTHHKlll. B npo­

THBHOM CJiyqae Ilb830;l{lllO,D; MOl!reT Bb!~Tlll J/l3 CTPOfl, !IpllllKJ/lMHOe ycTpo~­

CTBO CO CTOJ/IT H3 npymtH 6 Ill I2, KOTOpi>le qepe3 l130JilllPYIO~l1e nnac­

THHKJ/l IO 3aKp6IlJI6Hi>I Ha Kopnyce 2 BHH TaMn 8. CBfl3:& Me~AY rrpyl!Clll­

Ha1rn 6 H !2 OCYJJ16CTl!JI6Ha CTeKJiliHH!ilM mapoM 9. Vl 3Me'pHeM06 pa6o-
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qee YCHJIH8 no,&aeTCH Ha npyl!IHHY 12 B 30He OllHpaHl!H wapa 9. 

.1tnH HCilOnb30BaHHblX llbe30Jij40~0B, npH BeJJHqHH8 HeJIHHeMHbiX HCKallr.eHH« 

±0,5%, pa6oqHli )l.l'JanaaOH yCHJUIH COCTaBnHeT nopHA}(a ±0,002H Ha 

ypoBHe nepBOHaqanbHoro ycHnHH 0,272H. IlpH 3TOM qyBCTBHTeiu:.HocTb . 
nbeao;lll'lo~a no sanpHl!CeHHIO HMeeT BenHqHHY ae MeH:&we IOOOB/H. Ypo-

BeH:& wyMOB cocTaBnaeT ~o IOO .MI(B. 

BBH~ Toro, qTo nonynpoBo~KOBitlt Ilbe30;lll'IOAH!tlt npeo6paaoBa­

Tenb qyBCTBHTeneH TaK~e H K nepeueHHWI ycenHm.i (nonoca nponycxa­

HHH nopaA}(a O - IOOO ~), xaJJH6pOBKa t.tarHHTOMeTpa npoHaBO)l.l'Ji!acI> 

Ha BH6pOH30JIMpy10~e~ nnaT~OpMe, KOTOpaR YM6HbWHna BJIHRHHe npOH3-

BOACTB6HHblX BH6pauH~ 6onee qey B 20 paa. lliyYH npH 3TOM He npe­

Bl>IWanH ±5 MB. 

KanH6pOBKa npOH3BO)l.l'Jnacb.ll0 llOCTORHHOMY TOKy qepea npOBOJIOKY 

c nouo~:&IO UOCTOHHHOro MarHHTa c BenHqHHOM HH~K~HH 0,1U!Op0,1U!Oro 

MarHHTHOro nona 3,2.I0-2T H WHpHHO« IlOJllOCHLIX HaKOHeqHHKOB 20 MM. 

ltlHTerpan MarHHTHOro IlOJIH npH 3TOM paBeH 6,4.I0-4TM. llfarHHT 

YCTa.HaBJIHBaJICR Ha cepe;lUIHe MarHHTOMeTpa TaK, qT061>1 llpOBOJIOKa 

· HaxO;lll'lnac:& B aaaope we~~ ero no~cHblW1 aaxoaeqHHKaws.BblXOAHo« 

CHrHan MarHHTOYeTpa JmH cpeaa llOCTOHHHOro COCTaBnRIO~ero, CHH­

MaJICH no cxeMe HeypaBHOBemeHHOro MOCTa, 0,1UIHU HS nJleq KOTOporo 

RBnanca npeo6pa30BaTeJI:&. ~3M8HHH BenHqHHY TOKa qepes npoBOn~KY~ 

BOJl:&TM6Tpou H3Yepanca BblX0,1UIO~ CHrHaJI .MarHHTOY8Tpa. 

rpa~HK SaBHCHMOCTH BblXO~HOrO CHrHana MarHHTOM6Tpa,CHHTOrO 

c OAHOro HS npeo6paaOBaTeneM (COOTB6TCTBY6T HHT6rpa.Jly nona 

3,2.I0-4TM) OT . B6XHqHH~ TOKa B npoBonoKe npHB6~H Ha pHc.5. : 

Kax BH~Ho, AO aHaqeHH~ BenHqHHl>I Toxa SA netteMHOCT:& npeo6paso­

BaHHH B npeAenax omH6Klil HSMeperuu1, He npeBbllDa10~eit ±1% coxpaaa­

eTca. no PHC.5 H ~opuyne (5) OllpeA6JIH6TCH qyBCTBHTeJl:&HOCT:& npe­

o6pa30BaT6JIR A~ , KOTopaa cocTaBJ1HJ1a I200B/H. qyBcTB~TeJJ:&-

8 

HOCT:& cru.1oro MarHHTOMeTpa saBHCHT OT BeJmqll!Hbi TOKa B npOBOnOKG • 

rpaij)HK 3TOH 3aBl1Cl1MOCT!tl rrpliiBe,n.eH Ha J.•i>lC.6. KaK Bl1,l\HO ; qyncTBYl­

T6JibHOCTb MarH!1TOM6Tpa nl1H6HHO 3aBl1Cl'IT OT TOKa B rrpOBOjJOKe ,l\O 

Bem11rnHhl SA. IlpM! sHatiemrnx ToKa Cion:r:.llle 5A qyncTB!tlT6JibHocn M.ar­

HHTOMeTpa rraAaeT, qTO CBHSaHO c H6CblmeHHeM rrpeo6pasonaTeJIR. 

Ecnl1 npl1HHT:& Hl1lKHl1i1 npe,l\eJI BhlXO;n,HOro CHrHana MarHHTOMeTpa no­

pR;iu<a 25 MB (B 5,paa npeBbilllaJO~M ypoBeHI:i myMOB), TO Tpe6yeM~ 

nopor qyncTBl1T8JlbHOCTH (Io-5 TM) oeiecneqJ1BaeTCR ITpl1 TOK6 B npo­

BOJIOKe 2A. qyBCTBHT8Jll>HOCTb MarHHTOMeTpa rrpl1 3TOM COCTaBnffeT 

2 ,45.I03B/TM. Ilopor tiyBCTBHTen:&HOCTH MarHl1TOMeTpa, nµ11 TOKe B 

rrponono:irn SA 6yll.eT 4.I0-6TM. Ha pHc . 7 np1rne }.(etta aan11c11Mocn npe­

Aen:&HhlX 3Hal.!eH!tli1 l13M6pH6MOro MarHHTOMeTpOM HHTerpana MarHHTHOro 

ITOJIH OT nen11qJ1Hbl TOKa B npoBOnOKe. ~l1HHl1 I COOTB8TCTnyeT rropor 

qyncTBl1T61U:.HOCTM MarHHTOMeTpa Ha ypoBH6 25 !.!B' a mrnvrn 2 - Be px­

Hl1~ npe}.(eJI npl1 MaKC~MaJibHOM BblXO,l\HOM CHrHaJie 2B. KaK Bl1AHO !13 

puc ~ 7np11 lI.Byx sHal.!eHHHX pa6otiero TOKa n npononoKe (3.I0-2A lll 

2 A) nepeKp1>1naeTcR ;zmHa.MHl.!eCKH~ ;zmarrasoH MarHHTOMeTpa (nHHHH 

3 ,4) • .I{JIR Toro, l.!TOCi1>1 nepeKpbiT:& nee:& ;zmttaMHtiecKV-!1 ;zmanasott Mar­

HHTOMeTpa npl1 Oll.HOM 3Hal.!eHl1l1 nenl11.!l1Hbl TOKa E rrpononoKe, KaK 

BH,l(HO llJ3 pll! C. 7 (m!HHH 5)' He 06XO'AMM0 yMe Hhllll1T:& BeJI!11.!vl HY ypOBHfl 

lliYM OB ll.O sHal.!emrn 0,25 MB. 

IIpo:sepRnacb TaKJKe saBHCHMOCT:& cyi;JMbl BblXO.JUiL!X c11rttanon rrpe-

06pasoBaTe11e~ OT pacnoJIOlKemrn nocTOHHHoro MarHKTa no AJll'IHe 

MarHHTOMeTpa. ~dMepeHHH np0Bo;iu-1Jll1c:& B 9 TOl.!kax. B rrpe,l(enax 

OW!16KH H3MepeHl1R CYil!Ma BWCO,l(HblX Cl1rHaJIOB OCTaBanac:& ITOCTOffHHO~ 

lll COCTaBnHna I,6B npH TOKe B npOBOJIOl<e 2A. 

.QnH H3Mepemrn HHTerpana MarHHTHOI'O nonff :sHrrne p-MarH11 Ta 

MarHHTOMeTp noMe~aeTca B sotte uarm1THoro nonH no wnrne un:repe­

cyID~e~ JlliHHH, 6anaHCHpylOTCH MOCTbi H BKJiroqaeTCff ITUTaHl16 rrpOBO-

9 



JIOKJll. Bh!XO.i\H0!1 c;irttaJI Ka1K;n;oro JllS rrpeoopasoBaTenei; He ,l(OJilKeH rrpe­

Bb!lliaT:b 2B. HHTerpaJI 1.1arHJllTHOro f!OJIH OITpe;n;eJifleTCfl ITO CYMMe IIO­

Y.asairnl,1 00011X BOJll>TMeTpOB ITO clJOpMyJie (5). 

Paspa<5oTaHHb!M 1mrH11TOMeTpOM 11sMepRJICfl VIHTerpan MarHVJTHoro 

!IOJ!fi B 0asope BV!I'rJiep-Marm!Ta, IIplll 3HaqeHHJll l1H,l(yKIUll1 MarHl1THO­

ITOJifl 0,3IT. He,i\OKOMITeHcan;11f! ldHTerpaJia MarH1'lTHoro ITOJlfl 

COCTaBJif!Jia 10-3TM. 

l13M8H8Hl'18 IIOJIOlK8H1'lfl MarHl1TOMeTpa B MarHJtl.THOM none Bldrrnep­

MarHHTa ITP01'13BO,i\J.1JlOC:b BpyqHy10. BpeMf! OAHOro 3aMepa He npeBblllla­

JIO IO ceK. Ha p1.1c.8 npu:se;14eHa <I>oTorpaqJJ.1fl :snell!Hero B:l1,i\a Martt11To­

MeTpa, a Ha pi1c. 9 rro1.rnsaH M8rHl1TOMeTp :a sasope :a11rrne p-MarH11Ta. 

,UaJI:bHe:t11Jiee yconep!lleHCTBOB8Iil1e MarH!1TOMeTpa CBfl3aHO co CHJll­

lK8HJ'18M ypOBHfl lllYMOB c n;eJI:&Kl yMeH:&lll8Hl!JH nopora 'IYBCTBl1TeJI:bHOCT1i! 

11 IIOBblll!eHJ.1H ,i\J.1HaM1i!i;t8CKOro Koajxp11411eHTa, aBTOMaT113an;1rnii C'.beMa 

!.1HlJ!OpMan;1u1 H 0Cipa60TKl'l pesyJI:&TaTOB ,i\1lfl COKpameHl1fl BpeMeH.11 li.13-

Mepemrn Ill npoBe,l.(eirnCM KOHCTpy!tTHBHb!X ,l\OpaCiOTO!t ,lVIfl o<5ecrreti:enHfl 

B03M0li(H0CTl/l O,i\HOBpe!.lCHHOrO li3MepeHlllfl JllHTerpana MarHHTHOro ITOJIH 

BHrrJiep-MarHl/lTOB i'l ;n.pyrlix LiarmlTHblX CTpyKTYP B rrpOCTpaHCTBeHHblX 

KOOp,i\!.1HaTax. 

ABTOp :Bblpalll:aeT <5Jiaro;z.iapHOCT:& i'A.Jl.IleTpOCHHy sa ITOJie3Hble 

oCicylKJ(emrn ~I IIOCTOflHHbl£! 11HTCpeC K paC'iOTe. 
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ITO;zuill!Cl1 K pll!CyHKB.M 

Pacrrpe.neiieH111e MarHHTHOit >rn;n.y1u.urn noJIH BltlrrJiep-MarEi1-

Ta B Be pT1maJII:.HOi1 Il1.I OCKOCT!tl 

CxeMaT>Iqec1<aH KOHCTpyKl{l1fl Mar HHTOMeTpa 

Oonuilit Bltl.l\ noJiynpoBo.zui11Ko:aoro nI:.eaopes111cT11:aaoro npeo6-

pasoBaTe1.1a 

BHellliiV!M Bl1,l.( Ill OT,l.l8 JII:.Hble ,l{eTaJll1 llOJiynpOBO,l{Hl1KOBOro 

nI:.eaopes11cT111BHoro npeo6paaoBaTeJIH 

3aBll!ClllMOCTI:. BblXO.lUIOro Cll!rHaJia MarH.ilTOMeTpa OT BeJll'lql1Hhl 

TOKa B npOBO.lUill!Ke 

3aBll!ClllMOCTI:. qyBCTBlllT8JII:.HOCTlll MarHHTOMeTpa OT BeJU1ql1Hhl 

TOKa B npo:BO.lUIHKe 

3am1 c111.1oc n npe;z(eJII:.HblX 3HaqeH111i1 111sMepHeMoro MarHll!TOMeT­

poM lllHTerpaJia MarHlllTHOro llOJIH OT B8Jil1qll!Hhl TOKa B npo -

BO;z(Hll!Ke 

P11c.8 BttemHHla BHA MarHll!TOMeTpa 

P111c.9 :Aarttll!TOMeTp B sasope B111rrnep-MarH111Ta. 
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