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BBEAEH~E 

3aAa4a Sb~HCfieHHR K03$$HqHeHTa 3KPaHHpOSaHHR MarHHTHoro nOJl~ 

3KpaH0f'4 c	 ~4arHHTH0k1 noouauaeaocr s» 11 o 6blJla paCCMOTpeHa PRAOM 
aSToposJl-4/. e /1I 3 T a aanaua peuieua AJlR-CJ1Y4aa LtHJ1H.HAPlft4eCKOro 

~KpaHa 6eCKOHe4HOl1- AlllotHbl H nepneHÁHKYJlRpHOrO OCH 3KpaHa SHeWHe­

ro OAHOpOAHOrO MarHHTHoro nOJlR. B /2,3f paCCMOTpeH CJlY4ai1 3KpaHIIf. ­

pOS.aHHR I.\HJlHHAPH4eCKHM 0'KpaHOM KOHe4HblX paaaepoà HanpasneHHoro 

SAOI1b OCt.1 OAHopO,QHoro ManiHTHoro nons . B/41 nOJlY4eHbIBblpa>KeHl>1R 

~JlR K03$$H4HeHTa 3KpaHHposaHHR MarHHTHaro nOJlR npl1MO~ JlHHHH 

c TO:KOM Lt14JlHHAPH4eCKHM H C$ept.14eCI{l-1M 3KpaHaMl-1. B HaC"füRUleM pa-: 
60Te paccMoTpeH CJlY4att LtHJll-1HAPH4ecKoro ~KpaHa 6e~KoHe4Hoi1 ,QJlH­

H~ 1ft COOCHoro 3KpaHY TOHKoro CODeHOl-1,Qa B K84eCTBe l-1CT04HHKa 

MarHHTHoro nOJlR. 

1. MArHHTHOE nonr 6ECKOH-E4fW T6~KOrO COnEHO\t1AA 

BseAeM LtI;1JlI;1HAPI;1;:lecKYIO C1-1CTeMY I<OOPAHHaTC OCb.1O Z aaone OCH. 

cOJleHOI;1Aa." ~3-3a aKCl-1aJlbHoi1 CHMMeTpl;1H HCT04HHKa MarHI;1THOrO rÍOllR 

OT Jll;14Ha OT HtIl.A KoMnOHettTa AqJp, z) aexropuor'o nor euuaana /5f 

Y,QoBneTsqpR~aR cneAYIO~eMY ypasHeHHIO: 

2 . 2
 
2 ri A 1J riA cP 2 ri A ri.


P --- +	 p -- + P _--.:t:._ A1J = (}.a. p 2 d-p riz2 

H~eM peweHHe ypaBHeHHR lil S SH,Qe 

A ( p, z) = A (p) cos k z. /21cP

rlOA.CTaSJlRR /Z/ B /1/, nOJlY4HM ypaaueuue gJlR A(p) 

2 a2 
ri 2 2 1[ p -. +	 p - - (1 + k p ) A (p-) = o. /}I

ri p2 ar 
P~WeHl;1eM. /3/ RSJlRIOTCR MO,QI;1$1;14I;1pOBaHHble <tYHKLtHI1 6ecceIlR nepaor o 

nOPliAKa Il~P) H K ( k p ) , n 0 3 T OMY I;1MeeM /
1

A1J(p, z ) =	 J Afk) I l(kp)coskzdk, p < a, 
o 

141 
AfÍ>(p, z) = 6" I3(K)Klr:(~)~OSkZdk' 

. I." ~q', ',.ll.A,.>' "'~~íI. 

~ '];< t ­. L,l 'Ao. 

111 



/ 

aA 
r ae a - paA1I1Yc cOneH01l1AS3. lt1cnonb3YR COOTHOWeH1I1R H p== - __p. 

1 a az 
t1l1 H == - -(pA ,) MemAY nOTeHI..4111anOM 111 KOMnoHeHTaM1I1 MarH1I1T-HOrO 

. z p ap 0/ 
nonR, nonY4111M
 

a/ p < a:
 
00 - Do 

H 1 ==~f kA(k)10(kp)coskZdk, H p 1 == /5/JkA(k)1 1(kp)sinkzdk;Z, o ' o 

6/ p > a: 

H 2 = - J k B (k) K o(k P) cos k zd k , B , , 2 == .f k n (k) K 1(k p ) si n k z d k .. /6/ 
z , o " p o 

Anfl KOMnqHeHT MarH1I1THOrE> nona B T04Ke p ==·a 1I1Meel-1, COOTHOWeH1I1fl 
/ 

H l-·H 2 == O,417J, ·lzl.<c, H l-·H 2=0, [z] > c, H l==Hp' 2" /7/z, z, z, z, p , < ' 

rAe c - nonYAn1l1Ha coneH01l1Aa, J - TOK Ha eA1I1H1I1~Y An1l1HW co~eH01l1Aa. 
llonc r a B1I1B /5/ 111 /6/ 8 /7/,. a r a-ose AOMHOm1l1B Ha cos k ' z 111' np01l1H­

/ r erpapoaaa no z, n0l1Y4~1M ypaBHeH1I1e AnR onpeneneuaa A(k): 

, 1 DO , ,c
1(ka)Ko(ka)JkA(k)[ 10(ka) + -------,] Jcos kz cos k z dzdk == 0,8 rrJ Jcos k'zdz . /8/ 

o K ( k a ) -00 . O 
1

lt13 ypaBHeH1I1~ /7/ 111 /8/ 1I1MeeM 

B(k);:: A(k) 11 (k a ) ,A(k) ~ ~~~K 1(k :Lsin~c. /9/ 
K 1(ka). k 

\ 2. K03et><t>I-1U~1~HT 3KPAHlt1P()BAHlt1~ O,L\HOCnot1HOr.O 3KPAHA 

np1l1 Han1l14111111 3KpaHa' c MarH1I1THO~ npOH1I11..4aeMOCTbID ~o /~1I1c.1/ 
MarH1I1THOe none npeACTaBnReTCR TaK~ 

a/ AnR o6nacT1I1 1 M~mAY COneH01l1AOM 111 3KP?HOM 

H J k cos k z (A(k) 1 (k p) - C(k) K (k p ) ) d k ,-.. 
Z, 1,3 O O O , 

/10/ 
~H Jk sin k z (A (k) 1l{k p) + C (k) K (k p }) d k ; 

DO 

p, 1 ,3 ~ 1
 
O •
 

6/ AnR o6nacT1I1 2, OrpaH1I14111BaeMo~ nOBepXHOCTflM1I1 3KpaHa 

H 9'3 = j k cos k z (D(k) 10(kP) - E(k) Ko(k.p»dk, 
Z ..... OI 

/11/ 
Hp,2,3;:: ~ksin.kz'(D(k)11(kP)+ E(k)K 1(kp.»dk; 

2 

'I 

I' .... 

P'HC. L. UHJ1HHAPH1.IeCKHH: 3KpáH 
-r • 
~ MarHHTHOM none coneHOHga • 

\ . 

B/ Anfl 06naCT1I1 3 BHYTP1l1' axpa-ra 

DO DO 

H z 3 3= JkcoskzF(k)·10(kp)dk, H p 3 g:.r k sín k z F (k) 1l(k p) d k " /12/ 
, , O" O 

Ha ~paH1I1l..4aX pa3Aena cpeA R'l 111 R21RBnflD~1I1xcfl BHYTpeHH1I1~ 111 BHew­
H1I1M' paA1I1y~aM1I1 3KpaHa, 1I1MeeM c1I1cTeMY 4eTwpex ypaBHeH1I1~ Anfl onpe­
f\eneH,1I1fl C(k) , Dfk) , E(k) 111 FEk):' . 

H 1 (R '> = H 2 (R ) , H 1 (R 1 ) == ~oH 2 (R 1)'Z, ,3 1 Z, ,3 1 p, ,3 , .' p" 3 

1'13/ 
H.. 2 .( R2) = H 3 (R 2 ) , ~OH 2 (R 2) = H 3 (R ).

L, 13 Z, ,3 p, ,3 p, ,3 

Péuraa CI.1,CreMY /13/, I.1MeeM, B 4aCTHOCT1I1, AnR F (k) 

G (k R 1) . G (k R 2) 
F( k) == 110 . A (k) ,----------------,------ , /14/ 

"~. • P(kR - (1-~052S(kRl,kR2)
1)·R(kR 2) 

rAe G(kR.) == i == -172. 
1 

10(kR,)K 1(kR.)1 
+ 11(kR.)K o(kR.).11 1 

P(kR 1) =='~010(kR'l)K 1(kR 1) + 1 1(kR 1) Ko(kR 1)' 
:> 

R(kR 2) = ~o11(kR2)Ko(kR2) + 10(~R2)K1(kR2)' 
,
 

S(k R , k R ) == 1 (k R )I (k R ) K (k R ) K' (k R ).

1 2 01110'212 

K03$$1I11..4111eHTbl 3KpaHI.1pOBaH1I1fl KoMnOHeHT MarH1I1THOrO nonR onpeAenRIDT-. 
Cfl 1113 CooTHOWeH1I1~ 

~ M''lI. 
I 

3 

http:11(kR.)K


--------

1'J {'P , z ) ==. H z, l (p,Z) ."./p,:z.) =H p ,iP, Z) ­
z H~---(- 'u --- '/lS/ 

z,~3, a P. z} P,3 a(p,z), , 
.( 

3. PAC4ET J:l1l}l OAHOCJlO~HOrO 3KPAtlA 

Ha plttC. 2 npencr aaneuu peayns ra ru paC4eTOB 1] (O, z) 11I 7J( P, O), 
Bbl6paHbt CJleAYlOl.4l11e napaaerpu: Rt ,= 0,99; R 2 = 1; a = 1,001 
11I c = 0,1, 1; ] O. -lt1a npjf1Bep,e.HHbIX aaSIIICl-1MOcTei:1 "MO»<HO caenar s 

BbIBOA, ·4TO ç;1II1lhHaR 3aBVlCIIIMOCTb K03$<t>IIIl,lllleHTOB 3KpaHlllpOBaH~f1 o r 
.,r 

, 
" 

" 2" 

"'I 
, 3H, 
'~~._. 

" ' ...... 
" 

~51 

2" 

,2j ~ 

N oo' a:" 
s::­ ç­
Ol 

OI 

1,5 

2~ L--" 

1,5 

,--
3" 

/._._._._.J._Q5 

----7------­
2' 

o U5 
, 1 

__l~l 
-------2/---­

- -0,5-1 I I J 
\
'I I

/

I oL.. '=_ I J 3 
0.3 0,9 1,5 2,1 z . 2,7, 0,25 0)5 R, 

a. li 

PHc.2. 3aBHCHMOCTH K03~~H~HeHToB 3KpaHHpoBaHHH ~(O, z)
 

H 11 (R , O) MarHHTlwro' norra COJleHOHp;a c pa)J;HYCOM a = 1,001
 
H rrOJlYAmmOH c .3KpaHOM c BHYTpeHHHM paAHYCOM R 1 = 0,99, BueII,I ­


HHM pa)J;HYCOM R2 ;= 1 H MarHHTHOJr rrpOHH~aeMOCTbIO Jl O: 1.,2,3 ­
10 2 l' 2' 3' 1-0 4 1,.. 2 " 3" 1O6JlO = ;', , - Jlo = ; " - Jlo = .•
 

1 , 1 " 1" - c = O, 1; 2, 2", 2' N 
- C == I; 3,3', 3" - c = 1(J •
 

4 

~oopp,ytHaT, TO eCTb CIII1lbHafl nepeCTpO~Ka KOH$lIIrypa~~H rtonfl, cone.­
HOlllAa. ~a61lIOp,aeTCfl npl-1 ycnoBHVI 2c .leRi + &2) < 1. B npenene 601lbUlIIIX 
3H~eHiAlII Jlg(R 2 - RI), > 10 5CM nOBéAeHl<te K03$$lIIllJ.1eHTOB 3KpaH.J.1poBa­

li
J,f 'HlllfI onucuaaer ca aaSl-1ç:IIIMOCTbiO 17, == A Jl ', rAe A f1B1lfleTCS3 4lYHK4~e~
 o
AnllIHbl -C01le.HoIIIAa i-1 ~ooPAiIIHaT. \ 

Ha puc • 3 noxaaaua Cl-1JÍoB~le JlMH-JtIItI Mal~THoro nona co:neHOIIIAa 

c paAIIIYCOM a = 1, on 111I n01lYWl1'pJ..1HO~ c ='0,1 õea 3KpaH~ 11I c 3K­

paHOM c R 1 = o,9~ .. R 2 = 1 J.1 Jl o = 100. 1-13 pIIICYHt<a'MO»<HO 3aKI1IO­

4V1Tb, 4TO MarHIIITHoe n01le CG1leHOIIIAa t3 06beMe BHYTpl1 3l<-paHaCTa­
HOBIIITCfI õonee O,l\HOPOp,HbIM. 

I 

PHc.3. Cnnonsre JlHHHH xar-narnor o 
I" rrOJlH coneHOHAa c a = 1,001
j' , 

H c = 1 6e3 3KpaHa aI H c 3Kpa­
I, HOM ,61 c Jlo == I 00, R 1 = 0,99

\. 

R I - . • I R 

r 

0.4 .M R = 1.\: 2::t== :::1 0.2 

I ! , 1 , 'í 
0.2 0.4 0,6 Z 02 0,40.6 Z

ai 6/
f 

l 
1}i"

4. PAC4ET An~ n~Tv.CnO~HOro 3KPAHA 

I. 
oblJ1 aurtonueu pac-re'r K03<t>$lt1L:tMeHTa 3KpaHlflp,OBaHl1.R ." (f) , O) 1'\ 

I A1lfl nflTIIIC1l01llHOrO 3KpaHa!6! c OTHoweHllleM A1ll-1H~ 3kpaHa K ~ro AHa­
'I' 
(, MeTpy, paBH~M 2,35, MarHIIITHoro n01lR coneHOIIIAa A1lHHO~ 4 CM'I 

11I paAiIIYCOM 75 CM. MarHIIITHoe n01le. B 3TaM C1lY4ae 3anHC~BaeTca 
, B 11 06J1aCTRX npocTpaHc~Ba, pa3Aen.RéMWX paAlllycaMItI CJloea 3KpaHa. 

AHa1l0n14HO /13/ aanacaaaerca CIllCTeMa 1t13 ABpA4aTIII ypaBHeHJ.m. 
B peayns r are pacvera Ha 3BM nony-reuo 3Ha4eHllle. K03$(J:ll-1LJ.III'el-lTa 3K­

paHItIPOBaH~f1 .,,(0,0) = 18,2 nplll MarHIIITHolll npOHl-14aeMOCTItI CJlOeB 
3KpaHa Jl

\ = 17,10 
3
. 3KcnepIIIMeHTaJlbHO 1113MepeHHoe 3Ha4eHllle q~,O)='o ~ = 51. TaKoe 60nbwoe pa3nlll4111e paC4eTHoro 3Ha4eHlllfI K03$$IIILJ.ltleHTa 

\' 3KpaHlllpOBaHJ.1f1 c 3KcneplllMeHTa1lbHblM nOATBep»<AaeT BblBO,Q aSTopOB 
~ ,t pa60T /2,3/ o TOM, 4TO K03<t>et>1II4It1eHT 3KpaHlllpOBaHI4f1 KOMnOHeHTbl nona , 

BAOIlb OCIII axpaua KOHe4Holll· A1lIllHbl B 3Ha4111TellbHOlll CTeneHIII onpene ­l'
 
f,' 1lReTCfI O~HoweHllleM AJlIIIHW 3KpaHa K ero AlllaMeTpy.
 
I 

I r Enaronapo B.l<'~rHa"oBIII4a J.1 B.B.rOm1KqBa 3a ot1CY»<AeHllle 3T6i11 
paôoru ,k 

5~ ". 
\1; 
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CD06utEHHR, KPATKHE C006I1tEHHR, nPEnPHHTbl H C60PHHKJ.1 
f<OH'4>EPEHllHtt, J.13,QABAEMbIE ODõE,QJ.1HEHl;ibIM HHCTJ.1TYTOM RtlEPHblX 
,QOBAHJ.1Çj, RSllfllOTCR OtPJ;111HAllbHbIMJ.1 nY6J1HKAllJ.1RMJ.1. 

TPY,QOB 
HCCJ1E­

I CCblIIKH tia C006IllEHI1f1 

AYIOLUl-1e 3I1eMeHTbl: 

1-1 nPEnPHHTbl Dl-iRH AOnlKHbl conepxar s cne'­

$aMHnVlH H HH~4HaIlbl aBTopOB, 
- COKpa~eHHoe Ha3BaH~e ~HcTVlTYTa /OHRH/ 

MeCTO Vl3AaHI-1R /,Qy6Ha/, 
- rOA H3AaHVlR, 
- HOMep cTpaHVl4~ /~pVl Heo6xoA~MOCTVl/. 

I-1,VlHAeKc ny6IlI-1Ka4~Vl, 

·npHMep: 

" 

1. flepeywuH E.H. 
,ay6Hà, 1984. 

U õp. 
. 

OHHH~ P2-84-649~ 

CCblIlK.H 
coaepxar s : 

l"f 

Hêt , KOHKP~THYIO CTATblO, nOMeLUeHHYIO B C6opHHKe, AonmHbl 

,. 

I 
\~ 
1! 

-
HOAna~08 H.~. B ~H. Xl MexõYHapoõHmü 
CUJ-m03UYJv1 no siô.ep n oú o netcmpo H U1<e, OHEJ1, 
n: 3 - 84 - 5 3~ ,ay 6 Ha, 1984, c. 26. 

- ~aMVlnHH H HHH4Hanbl aBTopOBi 
- 3arnaBHe C60pHVlKa, n~peA KOTOpblM npH~OARTCR COKpaLUeHHble 

CIlOBa: IJ B KH. li 
- COKpaLUeHHoe Ha3saHHe HHcT~~yta /OJ.1RH/ VI HHAeKC H3AaHH~~ 

MeC;rO H3AaHHR /,Qy6Ha/, . 
- rOÁ H3AaHI-1R, 
- HOMep ~TpaHH4bl. 

\ 
npHMep: 

/ 
\, " 

" I· 
CaeUH H.A.~ CJv1UPH08. r.H. 
c ooõiuenun OJ1HH"~ Ai 2-84~ 

B c6. "Epamxu e 

.ay6Ha~1984.,c.3. 

~ 

PYKonl-1cb nocTynl-1Ilá B Vl3AaTenbCKl-1~ OTAen 
17 RHBapn 1985 rOAa. 
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0PMHMMael'CA OOAAMCI<a Ha npenpMHl'lo! It coo6tQeHMA 06'W!AMHeHH01"0 HHCTMTy~Ta 

AAePHWX HCcne,q_oaaHttn1 . 

YcTaHOBneKa C:lteA}'IOIIIaA Cl:OHMOCTb OOAAMCI<H- Ha 12 MeCAtteB Ha H3AaHHA OH.IlM-, 
BKJW)"4aft Repe.-cwnKy, nO OTAe.n~HWM TeMaT~"feCK.MM Ka-TeropMft_M: 

HH.IlEKC- TEHATHKA 

1. )KCOepHMeHTallbHaA .H3HI<a Blo!COI<HX 3HeprHM 

2. TeopeTH«eCI<aA •H3HKa awcoKHX. 3HeprHi4 

}. )Kcnepi .. OeHTaO .. Hall HeMTpoMHalt ... 3HI<a 

li . l'eopeTH .. eCK~aA .H3HI<a HH3KMX 3HeprMM 

5. HaTeMaTMKa 

6. ll,llepHaA cnei<TPOCI<OOMA M pa,llMOXMMHA. 

7. ...3MKa TA*el'IIIX MOHOB· 

8 . KPMOreHMMa 

9. Yct<oJ)MTenH 

UeHa noAnMCI<M 

Ha rOA 

10 p. so 1<011-. 

17 p .• so 1<00. 

If p. SO KOO. 

S p. SQ KOO. 

lj. p. SO KOO. 

If p. 8-0 KOn. 

2 p. 85 - Kon. 

3 p. 85 KOA. 

7 p. 80 KOA. 

10 . AaTOMaTM3a~"" o6pa60TKH 3KCnepH-MeHTan ...... x 

AaH~x 7 p. 80 KOn. 

II . 8w"4MC~Ten•HaA MaTeMaTMKa H ~eXHMMa 

12. x ..... Jt 

13 - · leXHMKa fi)M3H-'4e·cKOf"O 3KCnepHMeHTa 

t4. McCile,llOBaHMA TBePAWX Tell H *H,IlKOCTeM" 

".AePHWMM MeTQA-aMH 

15 - )KcnepMMeHTallbHaA .H3MKaA,IlepHWX peai<~MM 

npM HM3KMX 3HeprMAX 

16. 

17. 

18. 

19. 

no3MMeTPKA H ~M3MKa 3a~MTW 

T eopHA KOHAeHCHpo&aHHoro co-cTOAHHJI· 

Mcnon .. 3o.aaHHe pe3yl1.,1:aToa .. MeTOAOB 

• yHAaMeHTall .. KWX ... 3M'feCI<HX MCCileAOBaHMM 

e- ~Me.HWx o6naCTAX HayKH M TeXHKKM 

6M<»H3MI<a 

6 p . 80 Kon . 

p. 70 KOA. 

8 p. 80 KOA. 

p. 70 KOA. 

p. 50 Kon. 

p. 90 I<OA. 

6 p. 80 I<OA. 

2 p. 35 KOA • 

1 p. 20 I<OA. 
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HHKHTeHKO IO.B. 
JKpaHHpoBaHHe MarHHTHoro nonH coneHOHAa 
~KnHHApHqeCKHM 3KpaHOM 

13-85-33 

llony~eHO BNp~eHHe AnH K03~H~H~HTa 3KpaHHpOBaHHH MarHHT 
HOro nonll TOHKoro coneHOHAa ~KnHlfAPH'leCKHM 3KpaHOM 6eCKOHe'l­
HOH AnHHN C npOH3BOnbHNM SHa'leHHeM MarHHTHOH npOHHqaeMOCTH • 
llpoBeAeHbl pac'leTbl K034xlJHJ~HeHTa 3KpaHHpOBaHHH H TOnorpatlJHH 
MarHRTHOrO ni>n.ll An.ll KOHKpeTHhJX napaMeTpOB COJleHOHP;a H 3KpaHa. 

Pa6oTa BblnonHeHa B J1a6opaTOpHH HeHTpOHHOH cPHSHKH 01-UlH. 

Coo6~eKHe 06~~HeHHOrO HHCTHTyTa RAepHWX HCcneAOB&HHA. ~y6H& 1985 

nepeBOA 0. c. BHJIOrpaAOBOH 

Nikitenko Yu.V. 13-85-33 
Screening of Solenoid Magnetic Field by the 
Cylindrical Screen 

Formula is obtained for the screening coefficient of 
the magnetic field created by a solenoid placed outside the 
cylindrical magnetic screen with arbitrary magnetic permea­
bility. Calculations of the screening coefficient and magne­
tic field topography for specific parameters of the solenoid 
and screen are performed. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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