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H~K~TeHKO ~.B., PoraHOB A.6., TapaH ~.B. P13 - 12847 
~eyxKaHanbH~~ cTa5~n~aaTop MarH~THoro nonR 
c ~HAYK4~e~ 17 10 MKT 

Paapa5oTaH ~ ~cn~TaH ABYXKaHanbH~~ cTa5~n~aaTop Mar­
H~THoro nonR B YCTaHOBKe AnR ~3MepeH~R 3neKTp~4eCKOrO 
A~nonbHOro MOMeHTa He~TPOHa C noMOIJibiO ynbTpaxonOAHbi X H e~T­
pOHOB. B Ka4ecTee nepe~4Hb1X npeo5paaoeaTene~ cTa5~n~aaTopa 
~cnOnb30BaHbl ABa KBaHTOBbiX 4e3~eBbiX MarH~TOMeTpa, BbiXOAbl 
KOTOPbiX BKnl04eHbl Ha CyMMaTop C~ rHanoB. np~ Han~4~~ HeOA­
HOPOAH~X MarH~TH~X noMeX Ben~4~HO~ AO 0,2 HT aMnn~TYAa 
¢n10KTya4~~ cpeAHero no ABYM T04KaM MarH~THoro nonR He 
npeBblwana 10 nT. 

Pa5oTa BblnonHeHa e fla5opaTop~~ He~TpOHHO~ ¢~3~K~ 
OHRH. 

Coo6LUeHHe 06bellHHeHHOrO HHCTHTyTa l!llepHbiX HCCnellOB8HHll. ,Uy6Ha 1979 

Nikitenko Yu.V., Roganov A.B., Taran Yu.V. P13 - 12847 
A Two-Channel Magnetic Field Stabilizer 
with 1+10 mkT Induction 

A two-channel magnetic field stabilizer for the instal 
lation to be used for measuring the electric dipole moment 
of the neutron with ultracold neutrons was developed and 
tested. Two quantum cesium magnetometers connected with 
signal adder are used as the primary convertors. In the 
presence of inhomogeneous magnetic interferences up to 
0.2 nT the amplitude of fluctuation of the magnetic field 
averaged over the two points did not exceed 10 pT. 

The investiga~ion has been performed at the 
Laboratory of Neutron Physics, JINR. 
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B n ; 5~n on~caH MarH~ToMeTp~4eCK~~ KoMnneKc ycTaHoBK~ 
11Tp~cToM11 AnR ~3MepeH~R 3neKTP~4ecKoro A~nonbHoro MOMeHTa 
/3~M/ He~TPOHa c noMOIJibiO YXH. B KoMnneKc BXOART ¢eppoMar­
H~THbl~ 3KpaH /2 / , C~CTeMa Kone4 /3 / CO CTa5~n~3~POBaHH~M ~c­
T04H~KOM n~TaH~R ~ CTa5~n~3aTop MarH~THOrO nonR Ha OCHOBe 
4e3~eeoro KBaHTOBOrO MarH~TOMeTpa /4/ . np~ CTaT~4eCKOM K03¢­
¢~4~eHTe cTa6~n~aa4~~ 550 MarH~THoro nonR 1-10 MKT cpeAHe­
KBaApaT~4Hoe aHa4eH~e aMnn~TYAbl ¢n10KTya4~~ e nonoce 0,15 r4 
He npee~wano 0,5 nT. 

HccneAOBaH~e xapaKTepa MarH~TH~x noMex BHYTP~ 3KpaHa 
noKaaano, 4To: 1/ noMex~, Bbi3BaHHble BHeWH~M~, 5n~aKo pacnono­
>KeHHbiM~ ~CT04H~KaM~, ~MeiOT aMnn~TYAY AO 5 HT, HO np~ 3TOM 
OAHOPOAHbl /C T04HOCTbiO He Xy>Ke 4%/ B 3Ha4~TenbHOM 05beMe; 
2/ BHyTpeHH~e nOMeX~, Bbl3 BaHHble ¢niOKTya4~RM~ OCTaT04HOrO 
MarH~THoro nonR 3KpaHa, no aMnn~TyAe He npeBbiWaiOT 0,2 HT, 
Ho RBnRIOTCR c~nbHO HeOAHOPOAHbiM~ I AO 50-100 % Ha paccTORH~~ 
40-60 CM/. B 3TOM cny4ae OAHOKaHanbH~~ CTa5~n~3aTOp He o5ec­
ne4~BaeT He05XOA~MO~ CTa5~nbHOCT~ cpeAHero no 3aAaHHOMy 05be­
My /AnR ycTaHOBK~ 11Tp~cTOM11 "' 20 n/ aHa4eH~R MarH~THoro nonR. 

~e~cTB~TenbHo, e T04Ke pacnono>KeH~R nepB~4Horo npeo5paao­
eaTenR /nn/ OAHOKaHanbHoro cTa5~n~aaTopa MarH~THaR noMexa 
aMnn~TYAO~ ~H 1 noAaBnReTCR AO ypOBHR: 

oH 1 = ~H 1 - oH1 k • /1/ 

rAe k - K03¢¢~4~eHT nepeAa4~ 4en~ cTa5~n~aaTopa e paaoMKHy­
TOM COCTORH~~, C K03¢¢~4~eHTOM CTa5~n~3a4~~ 

~H 1 
1) = - -- = 1 -l- k . 121 

1 oH 1 

B npo~aeonbHO~ T04Ke, rAe Ae~cTeyeT .noMexa c aMnn~TYAO~ ~H2 , 
~3MeHeH~e MarH~THOrO nonR paBHO /npeAnOnaraeTCR, 4TO KaTyWK~ 
o5paTHO~ CBR3~ /KOC/ C03AaiOT OAHOPOAHOe none/: 

oH2 =~H 2 -oH1k, /3/ 
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4TO COOTBeTCTByeT K03$~~HeHTy CTa6HnH3a~HH: 

l + k .,., = ------ - ------------- . 
2 \ 1 + k (1'1H2 -1'1H

1 
)/ 1'1H2 1 

/4/ 

ArlR OAHOPOAHO.:i noMeXH i'1H 1 = i'1H 2 H "'t = 1'/ 2 , T. e. none CTa6HnH3H-
pyeT CR eo seeM o6"beMe. npH M!.z / (1'1H2 - 1'1H 1) « K , 4To cooT-
eeTcTeyeT CHnbHO HeOAHOPOAHO.:i noMexe,H npH K>>l, K03$$H­
~HeHT CTa6HnH3a~HH 80 BTOpO.:i T04Ke paBeH: 

1'1H 2 
.,., = I --------- I « .,., . 151 

2 1'1H -MI 1 
2 1 

T,e, CTa6HnH3a~HR MarHHTHOrO nonR 8 3TO.:i T04Ke pe3KO YXYA-
waeTCR. EcnH BBeCTH AnR OAHOKaHanbHOrO CTa6HnH3aTopa K03$$H­
~HeHT CTa6HnH3a~HH cpeAHero no ABYM T04KaM MarHHTHOrO nonR: 

- \Mil l+k 
"'I =-~~=~-- ' 

loHI l l + kn l 

rAe 

- - 1 -- 1 
1'1H = "2(1'1H 1+ 1'1H2 ), oH = -

2
-(oH 

1 
+ BH.z ) . 

1'1H2- 1'1Hl 
n = --------- ' 

1'1H2 + 1'1H t 
TO npH 1/ n <<k HMeeM r,-I = 1/ n << .,., 1 , H cpeAHee none TaK>Ke 
He CTa6HnH3HPOBaHO, 

!6! 

B ABYXKaHanbHOM CTa6HnH3aTope, 6noK-CXeMa KOTOporo no­
Ka3aHa Ha PHC. 1, nn 1 H 2 noMe~eH~ 8 T04KaX 1 H 2 COOTBe T­
CTBeHHO, a HX B~XOAbl BKnl04eHbl Ha CyMMaTop /C/ 3, CH rHan 

AH1 

AH 2 

PHC, 1, 6noK-CXeMa ABYXKaHanbHOrO CTa6HnH3aTopa MarHHTHOrO 
nonR: 1,2- nepBH4H~e npeo6pa3oBaTenH, 3- cyMMaTop, 4-
ycHnHTenbHo- npeo6pa3yiO~aR annapaTypa, 5 - KaTywKH o6paTHO.:i 
CBR3H, 
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c KOToporo 4epe3 ycHnHTenbHo-npeo6pa3yiO~yiO annapaTypy 
/YnA/ 4 noAaeTCR Ha KOC 5. TorAa AnR T04eK 1 H 2 HMeeM: 

oH1 =1'1H1-(BH 1 kn,l + oH2 k n, 2 )k 0 , /7/ 

oH2 = MI2-(oH1 kn,t t- oH 2k n, 2 )k 0 , !8! 

rAe kn,i - K03$$H~HeHT nepeAa4H i -ro nn, kO - K03$$H-
~HeHT nepeAa4H o6~e.:1 4aCTH ~enH cTa6HnH3aTopa. 

H3 ypaeHeHH.:i /7/ H !8! AnR K03$~~HeHTa cTa6HnH3a~HH 
cpeAHero no ABYM T04KaM MarHHTHoro nonR cneAyeT: 

1 + kl + k2 
.,., = -----------

II 11- nl'1k I 
/9/ 

rAe ki = kn,i ,k0, i'1k = k2-k 1 . .[lnR HAeHTH4H~X KaHanoe (k
1

=k
2

=k) 
HMeeM: 

"'n 1 + 2k » .,.,I /10/ 

3AeCb K03$$H~HeHT 2 nORBHnCR 3a C4eT CyMMHPOBaHHR CHrHana 
C ABYX nn. npH MaKCHManbHO.:i paCCTpo.:iKe KaHanoB, HanpHMep, 
KOrAa i'1k=-k 1 , peanH3yeTCR Cny4a.:i OAHOKaHanbHOro CTa6HnH3a­
TOpa: 1/n= ry I · 

HaMH 6bln pa3pa6oTaH KOMnneKc annapaTyp~, no3BOnR~H.:1 
6biCTpO OCy~eCTBnRTb CXeMbl OAHO- H ABYXKaHanbH~X CTa6HnH3a­
TOpOB H H3MepHTene.:i MarHHTHOrO nonR 8 ABYX T04KaX /pHC, 2/, 
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PHc, 2. 6noK-cxeMa ABYXKaHanbHoro cTa6Hn~3aTopa ycTaHOBKH 
11TpHCTOM11

: 1,2 - nepBH4H~e npeo6pa30BaTenH nn 1 H 2; 3 -
MarHHTH~.:i 3KpaH; 4,8 - cyMMaTop~ C1 H 2; 5,9 - YnA 1 H 2; 
6,7 - KaTyWKH o6paTHO.:i CBR3H KOC 1 H 2; 10 - caMonHce~. 
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nn 1 ~ 2 noMe~eH~ Ha OC~ 3KpaHa 3 C~MMeTp~4HO OTHOC~TenbHO 
ero ~eHTpa. PacCTOAH~e MemAY nn 1 ~ 2 ~3MeHAnOCb OT 20 
AD 60 CM. C KamAOrO i- ro nn np~ nOMO~~ ABYX np~eMHbiX <!>OTOA~O­

AOB CH~MaiOTCA c~rHanbl HCT,i ~ HH3,i, ~CnOnb3yeMble B CXeMaX CTa-
5~n~3a~~~ ~ ~3MepeH~A COOTBeTCTBeHHO. c~rHanbl HCT ,1 ~ HcT,2no­
CTynaiOT B CyMMaTOp 4, B KOTOpOM B03MOmHbl onepa~~~ cnomeH~A 
~ B~4~TaH~A. c~rHan OT cyMMaTopa 4 4epe3 YnA 5 nocTynaeT 
Ha KOC 6 ~ 7' KOTOPble pacnonomeHbl HenocpeACTBeHHO Ha nn 1 
~ 2 ~ ~MeiOT paeH~e c T04HOCTbiO 0,1 % nocTOAHH~e • 10 HT/MKA. 
c~ rHanbl H 113, 1 ~ H 113,2 npoXOAAT 4epe3 aHanor~4Hble 6noK~ 
8 ~ 9. Pe3ynbT~pyiO~~H c~rHan per~cTp~pyeTCA Ha caMon~c~e 10. 

AnA OAHOKaHanbHOrO CTa6~n~3aTopa C K = 150 B MarH~TOCno­
KOHHOe BpeMA aMnn~TYAa <!>niOKTya~~H MarH~THOro nonA B T04Ke 
pacnonomeH~A nn He npeBbiWana 5 nT, np~ 3TOM aMnn~TYAa <!>niOK­
Tya~~H cpeAHero no ABYM T04KaM, pacnonomeHHbiX Ha paCCTOAH~~ 
60 eM, MarH~THoro nonA ADCT~rana 70 nT. np~ ocy~ecTeneH~~ 
ABYXKaHanbHOro CTa6~n~3aTopa C TeM me paCCTOAH~eM MemAY 
nn 1 ~ 2, K03<I><I>~~~eHTbl nepeAa4~ KaHanoe KOTOpOrO 6bln~ paBHbl 
• 75 C OTHOC~TenbHOH CTa6~nbHOCTbiO ~ 10 % , aMnn~TYAa <!>niOKTya­
~~H cpeAHero nonA He npee~wana 10 nT. TaK~M o6pa3oM, ~cn~­
TaH~e ABYXKaHanbHoro CTa6~n~3aTopa noKa3ano B03MOmHOCTb 
C03AaH~A MHOrOKaHanbHOrO CTa6~n~3aTopa AnA CTa6~n~3a~~~ 

HeOAHDPDAHOro MarH~THoro nonA. B HaCTOA~ee epeMA HaM~ AnA 
ycTaHOBK~ 11Tp~CTOM11 pean~3yeTCA TpexKaHanbHaA C~CTeMa CTa-
6~n~3a~~~, e KOTopoH npeAnonaraeTCA o6ecne4~Tb OTHOC~Tenb­
HyiO CTa6~nbHOCTb K03¢<I>~~~eHTOB nepeAa4~ KaHanoe C T04HOCTbiO 
He xyme 1%. 

B 3aKnl04eH~e aeTOPbl 6naroAaP.RT A.H.Ko3noea, B.K.~rHaToe~-

4a ~ B.~.fly~~Koea 3a ~HTepec K pa6oTe ~ none3H~e o6cymAeH~A. 
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