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1. BBEAEH~E 

Y13BeCTeH BbiCOKl-1'1 ypOBeHb Tpe6oeaHHi:1 K CTa6lt1IlbHOCTII1 Ill OAHO

POAHOCTH MarHHTHOfO non~ yCTBHOBKH Ail~ H3MepeHHA 3JleKTPlt14eCKOrO 

Alt1nO!lbHOro MOMeHTa/3,QM/Het1TpOHa C noMO~b~ y!lbTpaXOJlOAH~X HeHr
pOHOB /YXH/ /eM. ,Hanp., 111 I. B121 6bTil onHcaH MarHHTOMeTpH4ecKHH 

KoMnneKc ycraHOBKt-1 11TPVICTOM11 , npeAHaaHa4eHHblt1 AflR not-tcKa 3,QM 

HeHrpoHa Ha a.tMnynbcHOM 6blcrpoM peaKrope H6P-2-131• 

KoMnneKC COCTOIIIT H3 nepMannoeBOfO ~IIIIlHHAPH4eCKOf0 ropH30H

Ta!lbHOrO nRTHCilOHHoro 3KpaHa/4/ C BHyTpeHHVIM O~eMOM OKOilO 

1,5 M3,HMe~~ero OCTST04HOe M8fHHTHOe none 4-5 HT H npOAO!lbHbiH 

/BAO!lb OCH/ K03~H4HeHT 3KP8HHPOB8HH~ HH3K048CTOTHWX HSMeHeHHH 

MBrHHTHOfO non,. 240_; CHCTeMbl KBTyWeK CO CT86H11H3HpOlt3HHbiM. Hc

T04H~KOM n~T8HH~ All~ C03ABHHA pa604ero MBfH~THOfO nOnA C HH

AYK1.4Hei:1 1-10 MKT H CTa6Hn~38TOpa MBfHHTHOfO nonA C HCnOllb30Ba

HHeM KBBHTOSOfO 1.4e3HeBOfO M8fHHTOMeTpa /KUM/ Ha OnTH4eCKO~ 

H8K84Ke c sz -cHrHanoM c ypOBHeM co6CTBeHHbiX WYMOB l•nT T· r~-112 • 
nony4eHa OAHOPOAHOCTb M8fHHTHOro non~ no o6~eMy 0t03 M8 He 

Xy>Ke 3-4 HT, a nOA8B!IeHHe OAHOPOAHbiX M8fHHTHbiX nOMeX fit.~liO Ta

KOBO, ~TO cpeAHeKB8AP8TK4Ha~ 8Mn!IHTYA8 ~~~~KTya~H~ M8fHHTHOro 

nonR e nonoce 10-2 - 10-1 r4 He npee~wana 0,5 nT. 
Aru=t noAas.neHH~ -HeOAHOpOAHbiX MBrHHTHbiX noMex t5bln C03A8H AByx

KaHa.nbHbli:1 CT86HJIH38TOP M8fHHTH0fO nonA /5/, 8 z - A8T4HKH Ko

TOPOfO pacnonaranHcb APYr or APyra Ha paccTOAHHH 60 eM. B 3TOM 

C!ly4ae CT86HJIH38TOp o6ecne4HB8n cpeAHeKB8AP8TH4HY~ 8Mn!IHTYAY 

¢n~KTY81.4H~ cpeAHero no ABYM T04K8M M8fHHTHOfO nonA ·e HHTepsane 

10-4 -3.10-3 r4 He 6onee 7 nT. 
0AH8KO M8fHHTH8A 06CT8HOBK8 8 3KCnepHMeHT8JibHOM 38ne pe8KTO

pa ~6P-2, fAe pacnOJIO)I(eHa yCT8HOBK8 11TpHCTOM11 , xap8KTepH3yeTCA 

Cp8BHHTe!lbHO CHllbHbiMH nOMeXSMH 8 AHanaaoHe ~8CTOT 0-10-4 f1.4 

/Ha pHC. 1 nOK838H cneKTp ¢n~KTY81.4HH pa6o4ero M8fHHTHOfO nonA 

BHyTpH 3KP8H8/. ~A o6ecne4eHHA ycTOt:14HBOH KpyrnOCYTO~HO~ pa-

60Tbl yCT8HOBKH 11TpHCTOM11 B C8Mb1X He6naronpHRTHbiX yC!IOBHRX H8MH 

6b!ll paapa60T8H ABYXK8CK8AHbllil CT86HJIH38TOp M8fHHTHOf0 nonR, onH

C8HHe KOTOporO H nony4eHHble pe3yllbT8Tbl A8Hbl B H8CTOR~e~ pa6oTe. 

2. TEOP~~ 

3KeHeaneHTH8R cxeMa ABYXKSCKSAHOro cra6HnHaaropa noKasaHa 

Ha PHc.Z. Cra6HnHsaTop COAeP>+<HT ABe 38MKHYTbte 1.4enH: B1-D1 -C 1 
/BHyTpeHHHti K8CK8A/ H B2 -D.2 -C2 /sHeWHHYI K8CK8A/, COCToR-
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PHc.l. CneKTP $n~KTya~~H 
pa6o4ero MarH~THoro nonR 
BHYTP~ ¢eppoMarHHTHoro 
3KPaHa yCTaHOBKH 11TpHCTOM11 

a 3KcnepHMeHTanbHOM sane 
peaKTopa H6P-2. ~H- HT, 
v - rt.t. 

PHc.2. 3KeHsaneHTHa~ cxeMa 
ABYXKaCK8AHOro CTa6HnH3aTOpa 
MarHHTHoro nonR: 1,2- npR
Mble y4aCTKH, 1 J , 2' - y4acT
KH o6paTHOH CBR3H BHyTpeH
Hero H BHeWHero K8CKBAOB 
COOTBeTCTBeHHO, 

2 

~He H3 npRM~X y48CTKOB 1 H 2 
H Y48CTKOB o6paTHOH CBR3H 1' 
H 2' COOTBeTCTBeHHO.BHeWHH~ Kac
KaA CBR38H C BHyTpeHHHM C no
MO~b~ y48CTKa C2-B1 , K03~¢HLtH
eHT nepeA84H KOTOpOro OpHHRT 
3a eAHHHLtY H pasH~M K03¢¢Ht.tHeH
TY nepeAa4H Y48CTKa C2-B 2 . 

B T04KH A1 H A2 pacnono
meHHR A8T4HKOB CTB5HnH38TOpa 
npHXOAHT MarHHTHaR noMexa AH, 
KOTOpaR 8 T04Ke B t OOABBJlr!eTCR 
AO BeJ1J.14J.1Hbl SH1 , a B T04Ke 
B2 AO 8H 2 . 8BOA11 K03$$~~weHTbl 
nepeAa4J.1 BHeWHero H BHYTPeH
Hero KaCKaAOB k out H k in 
KaK npOH3BeAeHHe K03~H~HeH
TOB nepeAa4H npRMOrO y4aCTKa 
H y4aCTKa o6paTH0~ CBR3H, 
no11Y4HM: 

8H =~H -k. 8H + k . ~H -1 In 1 m ln 
k out _ _::..:;..:__ (~H + ~H2n ) , 

1 + kout 
/1/ 

8H = ~H - k 8H + k ~H . , .2 out 2 out 2n 

rAe ilH tn 1-1 ilH 2n - HeMarHI·H
Hble noMeXH BO BHyTpeHHeM 
1-1 BHeWHeM KaCKaAaX COOTBeT
CTBeHHO, npHBeAeHHble K BXOAY 
MarHHTHO~ noMeXH. npeo6pa3yR 
CHCTeMy ypasHeHHt1 I 1 I, nony-
4HM: 

8H = --=~::H ___ + 
I 

(l+kout) (1 +kln) /2/ 

+ 
kin 6.H ln 

1 +kin 

k out 6.H2n 

(1 + k ) (1 + k I ) out n 



np~-1 A0CT8T04HO MBilbiX HeMarHVITHbiX nOMexaX 6-Htn VI 6-H 2n 

OCTBT04H8A HeAOKOMneHCB~HA onpeAenReTCR TOilbKO MarHHTHO~ no

MeXO~ 6.H H K03¢¢H~HeHT8MVI nepeAB4H BHeWHero VI BHyTpeHHero 

KBCKBAOB. 8 3TOM Cllyl.lae K03¢¢H~HeHT CTB6HI1VI3B~HVI nOilA B T04Ke 

B1 , onpeAenReMbiH KaK OTHOWeH~e \I'.H\/\8H1 \, paaeH: 

ry=l(l+k )(l+k. )\. 
' out 1n 

/3/ 

TaKHM o6pa30M, C noMO~b~ ABYXKBCKaAHOrO CTB5VII1H38TOpa B03-

MOmHO nony4HTb Cy~eCTBeHHOe /e HeCKOnbKO COTeH pa3/ yBei1VI4eHHe 

K03¢¢H~VIeHT8 CTa6HI1V138QHVI. 8 3TOM cny1.1ae MOmHO Bbl6p8Tb TBKHe 

3H84eHt-~R K031l>¢VI~HeHTOB nepeAB4H KBCKBAOB, npVI KOTOPbiX o6ecne-

4HB8eTCR 6onee yCT0~4HBBA pa60T8 CT86HnH38TOpa. 

3. AnnAPATYPA 

5noK-CXeMa MBrHVITOMeTpVI\.IeCKOrO KOMnneKCB YCTBHOBKt-1 11Tpt-~CTOM11 

noKa3aHa Ha pHc.3. 8HyTpVI nepMannoeeoro 3KpaHa 1 coocHo c HHM 

paaMe~eHa an~Mt-IHHeBaA ~HnVIHAPH4eCK8A BBKYYMHBA KBMepa /Ha pH

CyHKe He nOK838Ha/, KOpnyC KOTOPO~ ABnAnCA KBPKBCOM CVICTeMbl 

KBTyWeK VI TOKOnpOBOAOM AI1A pa3MBrHH4HBBHHA H nOAMBrHH4HB8HHA 

(shaking-effect) 3KpaHa nepeMeHHbiM TOKOM C \.IBCTOTOH 50 rQ. 

Pa6o4ee MarHHTHOe none C03ABBBI10Cb COileHOHAOM 2 AI1HHO~ 63 CM 

H {J 73 CM VI nnOCKHMH KOppeKTVIPYIOW,VIMH KBTyWKBMH 3 6 63 CM, mnae

MbiMH OT KOMneHCB~HOHHOrO CT86VInH38TOP8 TOKB 4 C OTHOCVITellbHOH 

CT86HnbHOCTbiO +2 • 10-6, KaTyWKOi1 o6paTHOi1 CBA3VI BHeWHero KBCKa

AB CTB6HnVI38TOPa MarHVITHOro nonA cnymHn BTOpoi1 coneHOHA 5 C 

TeMVI me p83MepaMH VI K03~VI~HeHTOM nepeAB4H 0,7 Hl/MKA, AnA o6-

paTHOi1 CBA3H BHyTpeHHero KBCKBAB HCnOilb30BBI18Cb napa nllOCKHX 

KBTyWeK 6 6 75 CM C paCCTOAHVIeM MemAY Ht-1Mt-1 68 CM H K034$HQHeHTOM 

nepe11a4~ 0,23 HT/MKA. 
8HyTpt-1 BBKYYMHOH KBMepbl B 4HI1VIHAPVII.IecKHX CTBKaHBX 610 H 15 CM 

pacnonomeHbl nepBH4Hble npeo6pasoeaTenH /nn/ BHyTpeHHero 7 H sHew

Hero 8 KBCKBAOB C paCCTOAHt-1eM MemAY HHMH 30 CM. B Ka4eCTBe nn 

VICnOilb30BBI11-1Cb KUM, onTH4ecKaA HBKB4KB KOTOPbiX ocy~eCTBilAilBCb 

no BOnOKOHHbiM CBeTOBOAaM 9 AI1VIHOi1 1 M VI 61,2 CM OT 6noK8 cneKT

panbHOH naMnbl 10, pacnonomeHHOrO BHe BBKyyMHOH KBMepbl B6nH3H 

KpbiWKH 3KPBHa, reHepaTOP 11 B036ymAeHHA cneKTPBnbHOH naMnbl 6bln 

paaMe~eH Ha KP~WKe 3KP8H8 C BHeWHeH CTOpOH~. 

TaK KaK KaTyWKB 5 o6pBTHO~ CBA3H BHewHero K8CK8A8 B MeCTaX 

pacnonomeHHA nn HMeeT K03~H4HeHT~ nepeA84H, 0TI1H4aiO~HeCA HB 

0,6%, TO AI1A HX B~paBHHBaHHR nn 7 BHYTPeHHero KBCKBAB OXBB'-IeH 

nOKBilbHOA KBTYWKOA 12 BHeWHero KaCKBAB. nn 8 BHeWHero KBCKBAB 

OXBB4eH nOKBnbHOH KBTYWKOH 13 BHyTpeHHero KaCKaAa, KOTopa~ 

KOMneHc~pyeT MarHHTHOe none KBTYWeK 6, HCKn~4a~ BnHAHHe BHyT-
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PMc.3. GnoK-cxeMa ,qayxKacKa.QHOro cra6MnHsaTopa ycTa
~ 11

Tpi1CTOM11
! 1 - nepMa.n.nO€Bbli1 3KpaH, 2 - C011€HOH.Q, 3 - KQppeKTHpy~~l1€ KaTYWKH, 4 - CTa6111l113aTop TOKa, 5 11 6 - KSTYWK\.1 o6paTHOi:1 CBR311 BHeWHero 11 BHYTpeHHerO 

KacKaAOB, 7 111 8 - nepei-14Hble npeo5paaoearenl4 BHyrpeH
Hero 11 BH€WHerO KaCKS.QOB, 9 - CBeTOBOA, 10 - fi.noK 
cnei<TpanbHOH :naMnbl, 11 - reHepaTop no.Q)I(J.1ra .naMnbl, 
12 1-1 13 - IlOKSJlbHbl€ KaTyWKI-1 BH€WH€rO 11 BHyTpeHHero 
KacKa,qoa, 14 1-1 15 - no,qcrpoe4Hble peaHCTOpbl, 16 -
ycHilHTenbHo-npeo6paay~~aR annaparypa, 17 - aonbTMerp, 
18 - caMon~ce~. 19 - ~~nbTP. 

peHHer.o KSCKa,qa HS BH€WHJ.1ii!. 3Jl€KTPJ.14€CKVI JlOKallbHbl€ KaTyWKH 12 1-1 13 no.QKJ1104€Hbl napaJ1J1€IlbHO KSTYWKSM 5 1'1 6 COOTBeTCTB€HHO 
4epea nO.QCTP0€4Hbl€ peaii!CTOPbl 14 \.1 15, 

B Ka4ecTBe yc\.1nHTenbHo-npeo6paay~~eH annapaTyP~ 16 npH Hc
nonbaoaaH\.1\.1 KUM c S z -cHrHanoM cny>KHilH npOMbiWJleHHble yaKono
nocHbiH YCHil\.1TeJ1b \.1 CHHXPOHHblti ,QeTeKTOP, a C S x -cHrHailOM -
WHpOKOnOJlOCHbl\1 YC\.1IlHTeJ1b \.1 ¢a30B~H ,QeTeKTOp, .QnR CHRT\.1.R xapaK
TepHCTHK CTa6HJ1\.13aTOpa \.1CnOilb30BailCR ~\.1¢p0BOH BOilbTMeTp 17 
14 caMonHceu. 18, no,QKill04aeMble 4epea ¢H.nbTp HI43KHX 4acToT 19 
K BbiXO,QaM ,QeTeKTOpOB KaCKaAOB, 
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·P~c.4. 3ae~CHMOCTb CT8TH-

4eCKOro K03¢~~~~~HeHra cra-
6~~tnH3a~~~~~~~ ry Ia eAHHH~ax 
10 4 I ABYXK8CK8AHOro cra-

6H.nH3aropa c ABYM~ KUM Ha 
S z -clt1rHa.ne or napaMerpa a. 

TeMHble KPY>KKI-1 - 3KcnepH

MeHT8JlbHble A8HHble; npAM8A 

IlHHHA nocrpoeHa no ¢opMy.ne 

/4/ npH kin - 75 H 
k

00
,=100. 

4. PE3YilbTATbl 

npHH~HnH8JlbH8A npoaepKa HAeH 
ABYXK8CK8AHOro cra6HnH3aropa 

6bl.fl8 ocy~ecreneHa C ABYMA nn 
Ha Sz -cHrHa.ne. B 3T~M c.ny~ae 
cra6H.nH38TOP npeACT8BJ1Afl co6oH 

CT8TH4eCKH~ peryJlATOP Mar~HT

HOfO nonA. 
Ha pHc.4 npeAcraeneHa 3Kcne

pHMeHranbH8A 38BHCHMOCTb cra

TH4eCKOrO K03$$H~HeHT8 CTa6H

m138U,lftl-1 1'/ np111 K03¢$HU,HeHT8X 

nepeAa4H aHyrpeHHero H BHewHero 

K8CK8AOB kin ,.,. 75 H k out ""' 100 

cooraercraeHHo or napaMerpa a, 

npeACT8B!1AIOU\ero co6o~ OTHoweHlr1e 

K03$¢\.1~lr1eHTOB nepeAB4\.1 noKanbHOM 

13 \.1 o6~e~ 16 KaTyWeK o6paTHO~ 

CB~3\.1 BHyTpeHHero KaCKaAa.B 3TOM 

cny4ae $opMyna /3/ MOAH$H4~py
eTcR a cneAY~~y~: 

/4/ 

TeopeT\.14ecKa~ aas\.1c\.1MOCTb 7J OT a noKaaaHa Ha p1o1c. 4 cnnowHol1 

J1\.1Hlr1eH, KOTOpaR XOpOWO 00\.1CbJBaeT 3KCnep\.1MeHTBJ1bHble ABHHble. 

MaKC\.1ManbHO AOCT\.1rHyToe 3Ha4eH\.1e 71 np1o1 aMnnlr1TYAe noMeXH 

~T~20 HT 6blno pasHa 3· 104 1o1 orpaH\.14\.1Banocb aoa6ymAeH\.1eM cTa-

6lr1nlr13aTopa. 
MaKc\.1ManbHO AOCT\.1rHyTbJe aHa4eH\.1R cTaT\.14eCK\.1X K03<IXI>lr1~\.1eHTOB 

nepeAa4\.1 KacKaAoB kin= 300 1o1 kout = 600. B 3TOM cny4ae 6bfn AO

CT\.1rHyT K03¢¢\.1~\.1eHT CTa6\.1n\.13a~\.1H /2-4/• 105 npH \.13MeHeHHRX 

nonR a npeAenax +/20-50/ HT, npH 3TOM cpeAHeKBaApaTH4HaA aMnnH

TyAa ¢niDKTya~lr1~ Pa6o4ero MarHlr1THoro nonR e nonoce 10-3 -3.10-3 r~ 

He npeebJWana 0, 05 nT, 4TO c 6onbW\.1M aanacoM YAOB11eTaOpAeT Tpe

OoaaH\.1AM, npeADABnAeMbJM c T04K\.1 apeH\.1A H3MepeHlr1R 3AM He~TpoHa. 

~11R pacwlr1peH\.1A 4BCTOTHO~ OOJ10Cbl CTB6\.1J1\.13a~\.1\.1 80 BHeWHeM 

KacKaAe lr1cno11b30BaH KUM c Sx -clr1rHanoM, ycTaHoaneHHbl~ e cTa

KaH 6 15 noA yrnoM 30° K HanpaaneH\.110 MarHlr1THoro nonA. B 3TOM 

cny4ae cTa6\.1nlr13aTop npeAcTaanAn co6o~ acTaT\.14eCKlr1~ perynRTOP, 

K03$¢\.1~\.1eHT CTB6lr1J1\.13B~\.1\.1 KOTOpOrO orpaH\.14\.1BBJ1CA C OAHOH CTOPO

Hbl nonocoH YAep>t<BHlr1A BHeWHero KacKaAa, .a c APYroH - ypOBHeM 
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noMex e ~enH BHyrpeHHero KacKaAa. 8 nonoce 10-3 - 3·10-3 r~ 6Mn AOCTHrHyT K03~H~H6HT CTa6HnH3a4HH 4·10 5 npH H3MeHeHHH nonR Ha +20 HT, npH 3TOM cra6HnH3a4HR ocy~ecreneHa e 3Ha4HTenbHO 6onee-wHpOKoH nonoce 4acror. B 4aCTHOCTH, a nonocax 0,1-1 r4 H 1-10 r4 cpeAHeKBaApaTH4HaR aMnnHTYAa ~nnKTYa4HH MarHHTHOrO nOilR He npeBbiWana 1 nT H 15 nT COOTBeTCTBeHHO. TaKHM o6paaoM, paapa6oraHHbiH ABYXKacKaAHbiH cra6HnHaarop 06ecne4HBaeT BbiCOKHH K03~~H4HeHT CTa6HnH3a4HH MarHHTHOrO nonR ycraHoBKH AflR.H3MepeHHR 3AM He~TpOHa nPH HHTeHCHBHMX MarHHTHbiX noMexax /AO H6CKOnbKHX MKT BHe MarHHTHOrO 3KpaHa/. 
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