
OdlaelMHeHHbl1 
MHCTMTYT 
RAepHblx 

MCCleAOlaHMI 
AYdHa 

P9-87 -21 

M.KY3MHaK, 3.A.nepe~~Te~H, B.A.npe~3eH~opp 

o B03M01HOCTH .OKYCHPOBKH 
H YMEHbWEHHH 3••EKTHBHOCTH 3MHTTAHCA 
nonoro nYQKA 3APH1EHHYX QACTHU 
C nOMOmPID OKTynOnbHYX MArHHTHYX nHH3 

HanpaBneHo B "Czechoslovak Journal of Physics" 

1987 




~ IIOCJIe,llHee BpeMlI 6om,woe BHIrMalme YP;eJ.I',IIe',!'M 003.n;.a.:lm1O. TP':!ll0

nOpTRp:>BJee R !JloJtYOHpoBKe nO.1lHX ROHHHX H aJIeXTpoHHHX nytlKOB /1-3/ • 
HMeIilllHX pa3.IDI'moe npilMeHeHKe, Ha.II:pRMep. .zt,lI.a neJIeA ynpa.BJI.R:eMoro Tep

MrumepiIOro OHHTea8. O,IijmM HS npHMepoB IIOJIOrO nytma .ltBJI.fieTC.fI nytloK 

T.fIllt8Jm:x HOHOB, IIJIaHHpYeMIDt ua BHXop;e KOJIJIeKTHBHOrO YCKOpilTeJI.fI 

KYTH-20. ITyqoK HOHOB ypaH8 KYTH-20 0 3HeprHe~ 20 MaB/HYR40H H S8~
HOCT!.IO ~ = 25 HMeeT ~INY ltOJtb~ 0 pa.p;HYOOM .1.0 c: 4 OM, paaMepoM 

nOnepe'Dioro Ce'leHK.fI 0 0 ~ I MM H pa,n;Ha.IIl.HOIl: yr'JIOBoA paOXOp;HMOOTl>1O 

~o~IO ~ /4/. ITpiI Hcnom,SOBaHHH IIyq:ltOB C KOJtbIJ;eBOA RnH TPy6'la

TOil: KOHlPHr.Ypm:lIel BOSHHRaeT ~ IIpo6JIeM. OB.fISaHHIiX 0 6om.moA BeJIHlm

Hoi iLX IIOIIepe'DiOrO aMieKTKBHOro tPasOBOrO o6'.bi:iMa. TaK, Ha.IIpRMep. HOH

HJrtt nytlOK KYTH-20 HMeeT B p;eRapToBoA CROTeMe ROOpp;HH8T 'X , M- • J. 
o ROOIWDmTOi\ ;;t; BP;wu. OCII YCKOpilTeJI.fI Cp~eKBap;paT~ aqq,eRTKB

HHA nonepellHHft aMHTTaHO 6, ~ 60:Jr CM.Mpa.It 5. Ha PRc.I npilBep;eH ifla
SOBHA nOpTpeT 3TOro IIyq:Ra. r,ne Q cooTBeToTByeT IIyq:JtY 0 aSHMYTaJIb

HOi\ cocT~el CROPOCTR lle, Bos~eA npH BHXop;e IIytma liS 

npo.I(OJIbHOrO MaI'HHTHoro nOM YCKOPIlTeJI.fI B~ , a ,( - IIyq:JtY nOOJIe 

ROMneHCanHR aTO, COCTaBJlff~ei\ C nOMOlllblO cnen;Ha.IIl.HOrO MarHHTa 0 pap;K
aJIl,HHM nOJIeM /4 . .IT;m TIXUIcnop'l'llpoBKH TaKOrO nytma 0 nOMOlllb1l CTaH

.n;aPTHHX MaI'HHTOOnTR'leOKlDt MeMeHTOB (noBopoTHHX MaI'lmTOB R RBa.npy

nOJtbHHX JIlIHs) Tpe6yeTO.fI TIXUIOnOpTRpOBO'lHHA RaHaJI 0 60JtblllHM aKOenTaH

COM. 

KaR nORasaao B /6< C IIOMOlllblO JIlIHSH C aaHMYTaJIbHHM MarHHTRHM no-

JIeM be ' MeH.fIllllHMC.fI R8.K 1/'l.- , R CneIl;RaJIbHoi\ !Jlop.tol TOROBHX 

nOBepxaocTeA MeEHO paCXO~C.fI R~eBoi\ ny'lOR 6ea aaHMYTanbHol 

cocTa.BJIJmIleA CROPOCTR (pilc.I.e) c!JloJtYCIIPOBaT!. Ha OOl> R IIpR aTOM 
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yM9H:&IllllT); ero ~R'l'RBBJdI 3MHTTaHO .no 

(2 + 5) '1r CM• .MpaJt. He,ItOOTaTltOM Taltol 

DHSH HB.lIfI9'l'Ol'I ea ltOHOTpyKTlLBHM QJIOlll

HOOT); R H9.n00TaTOqaaJ'I npoSpa~OOTL.OBS

Sa.HHM 0 DOT9p!WH tmOTim Ha p:u;HaJJJ>BHX 

" TOKOBHX aneMeHT8X .l.lRHSH. 

~I ODOCOO KOMDeHC~ aaHMY

TaHhHoA COOT~9A CROPOCTR R ~RYCR

PKo.I poBKR TpyOtmTOro ROHHOro DyqKa 0 ~ol 

yrJIOBol paCXO.zt:s:MOCTLIO to CBSsaH 0 

DponycRaHHeM fiyqRa ~ep9S Q~eHOHJt H 06.ItHPROI ROHOB Ha oneURaJIDHol 

MI'!lIl9mt BHYTpR OOJIeHORJt8 /7 • 
B ~oA pa60Te pacoMoTpeHa BOSMOEHOCTL RCnOJIbSOBamtl'I ORTYDOJIb

HIDe M8l'KHTBHX JmHS (pRc.2) .H.lIll 	 tPoRYCHPOBKR KOJIl>!teBoro DyqRa oes aSH-

MYTaJI1>HoA OltOPOCTlII C pa.lI.HYOOM ~ lil 

yrJIOBoi paOXO.zt:s:MOCTLlO 'to. IIpR 

aTOM fipeHe6peranOCL pasMepOM fionepe~

Hora C9~9mtl'I lt0JIb!t8 R l3JIWnIReM COOCT

BeHHJ:a ltYJIOHOBCltHX CM Ha ].tBl!IlteHllIe 

tmCTmt. 

Hs 06Ill1'IX BHpalIlera' .H.lIll pa3JIOlIle
mtl'I MaI'HlITHOro DOJIl'I 8. y-qRTIlBM YO
JIOBRl'I CKMMeTpRlII III ooxpa.wtfi B paSJIollle

mm: ~eHH .no 5-ro nopH.ItK8 BKJI])UT8JIl>

HO. .H.lIll ltOMDOHeHT MaI'HlIITHOro DOJIl'I OK

TYDOJIl>Hol JmHSH DOJIytmeM 

PHc.2 

~x= [t(1:):} (-:,:/-~2) +t'r~) 2.~ (;;'1- S X~)] , 
e,!} =- "b~ lt(;~;) )( (/'- 3l:t) +i(1:) 2~ (S~JL /()] , (1) 

a ,!; [-f.(~) x~ ()/z_ ~2) ] , 
r.ne ~() - DOJIe Ha DOJI'OOe JIHHSH. a - pa.D;Hy0 an9PTYPH. -t('i)- ~
rtWI. mput'.repil3J'D11W1 paonpe.neJIeHR9 nOJIeit B,It0JIb OOR 1:: , mTPJIIX 03Ha

U9'!' ~epeartllpoB8Jme no il:: • Tor,na RS 001lUlX ypaBHemdI: TpaeltTOpilB 

UC'l'lIIItJi 0 a&pa:;I(OII e II mmyJIbOOM P B MaI'HlITBOM DOJIe 

\}II e J ,2. 12.' [ I 'h ( /2)1l..· IU ] 
)t= pc 1.+ ~ +21 . x}j CX- 1-)( 0l:f-+~ fJ~ '(2) 

'e ,2. 12. 
I 

\2 1 , I~ = pc. J~ +)' +H . [(f+zj J~x - :(;j ~~ - 'I. Bjl J ) 

2 

o 	TO~OCTblO .no ~eHOB 5-ro fidp~ m468l\4 

1'> [ :J ,.I. ,2..

X"= ~t:>°ao It[x'(3~l_)(2)(1.+~)J(2.f~ )+)('~/'1(~l-3/) 
r, pI! ..~ 

+tX' lffl' ({- l) + 10 It (S~ 4 )/I()) , 

c~I!= b: [f[1-(3i-l-)(1+ X/\.;)dZ)+x)t'~r.3i_ /)J-t 

f' '( l) I'll (Ii "l2. 	 (3)+. X)( <r ~ -l( + 20 if 1- 5'.()), 

r.ne '&f= ~~ ,.... MaI'HlITBM seC'l'KOCTL. 

EcJIl/I pacnpe.zte,IIemte DOJIl'I B JIl/IHse B.It0JIl> OOR J: ann~Rol!MHpO
BaTL npHMoyrOJIl>Hol MO.neJIl'>lO (i('!l=! B npe,ne.na.x .mmSH H -:Hl):O BRe 

eil) R O~TLCl'I TOJIl>KO ~eHaMR 3-ro no~. TO B aTOM ~e 
ypaBHeHlill! TpaeltTopu:l tmCTHnH B oltTYDoJIbHoi .mmse RUevI' BHJt 

« ~o ·(3 2. Z)X = --4 X M -)( 	 (4)
~1'D. 

uti=. e,,, U(3)(~U2) 

(j l:,po2> a <1 1 


o~a BR.ItHO, ~TO OltTYDOJIl>HM .mmsa RUe9T ,nBe WOltYCRP~9 DJIOCKOO

TH (g:. 0 H EJ:;:! ) R ,nBe .nepOxyO:S:PynlliI9 «().=o f R (}::. ~T ). ,ll.:Jm ~ac
Tim Oes Ha"laJIbHoi!: asBM,Y'r&lll>Hol OKOPOOTH yplBH9HRe pa.D;Ha.m.Hol Tpaelt 

TOpil1l B aTHX DJIOCROOTl'IX RUeeT npooToit BHJt 
/I 	 ."&" 3. ( )Z- = ± eo, a~ -r, 5 

r.n9 SHalt (-) oOOTBeTCTBY9T ~RYCltpyDIlefi DJIOOltOOTl:I, a (+) - .n*KYOH

PYDIleA. 

B MO,l(eJIlII TOHKoft .mmSH (pRo.3) p9..lij![

Lo aJIl>HM Roop.n;mraTa tmOTmJ;!l ~ C"IRTa

eTCH HeHSMeRHoi, a yroJI HaKHOHa TpaeK-

TOpRlt K OCR i1::: lISMeHl'IeTC.fI: Ha Be.mrcumy 

H' I I L.,&::.(t)~z 6.!-=1-'&:., ± -- -- (6)
5p a ' 

r,l(9 L0 -;nJIRHa .1llmSH. BeJIlII'DIHY P, 
onpe.neJIR:eMYID ByPallteneM 

.-l:=/t' 'l~1 = L~Bo(io):At,2 (7) 

P to Bya a ' PRo.3 
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Ha3HBaDT 0606~eHHHM woxYCHHM paCCTOmmeM IIOI, KOTOpoe B OKTYnO~HOtt 
~3e. B OT~e OT ~ynonbHO~. 3aBKCaT OT KOO~aTH ~CTKUH a 

rrpoIIOp::(ROHa..ll:bH0 (a / 't., ). 
B MaTpK'IHOil: lPop.!e IIpe06pa30BamJ:e ItOO~aT 'lacTHI( B IPoKYcapYD

~eH a ~ewORycapYDme« IIAOCROCTRX TOHRol ORTyn~HOtt ~39 HMeeT BH~ 

t 
(8)l -\:~ :\\~H~i~2 01 \ \ ~lt 

PaCCMOTpmIf OKTyTIOJIhHHR TpHIIAeT (pRc.4). COCTO.fflllHil: lilS ~s ;JIJllI

HOtt Lo II paCCTOJmH9M MeJK;JJ;Y HIDIIH - L • MCTO'l1mK B B~e K~na C 

pa,lUIYCOM 1.0 a yrJIOBOil: paCXO~OCT:blD 40 paCIIOJIO.lltea Ha paCCTomnm

L OT IIePBQiI: JlRH39 TPKUJIeTa. AHaJIR3nOBe~eHHH nyqxa B TPHDJIeTet 
IIPOBO;rtHJlCH Ha OCHOBe Bl:lpalKemrti (4).(5) :It (8). B paC'leTax HCII~SOBaJl

CH KBa,ttpa'l'lPlEl.11lt WyHKll;HOHaJI. COCTaBJIemnm a3 Koo:womaT 'lac'l'JII( B IIAOC

Room B306paJ1:eHllf[ Ha paCCTomnm L 2. sa TpHIIAeTOM. IIpII B9eipaHHoil: 

Pl.ANE e.~ 

41 ..--:::----:::::: - - - -------  - -
1.2""~ -----

2 

+1 ~ ::::; 

P~AN[ 9~O71",.,,0 I Q 

PlIc.4 

reolleTpD C:ltCTeMIi ( L! . • L ) MHB:HMH3awDI q,yuKll;HOBaJIa 'lHCJIeHHH-

MH MeTO~ aa 3BM sa C'leT HSMeHeHRH CRJIH JlRH3 II03B04Rna ~OItyCKpO

BaT~ ~CTKUH R oca H IIOJIY'lHT:b npROCeBOil: ny'lOR MaJIoro ce'leHRR. IIpR 

aTOll B Ra'leCTBe WYHKUHOHaJIa HCIIOJI:b30BaJICa cpe~e~TR'lHHi IIOIIepe'l-

Hl:lIf paaMep nyqxa B TO'lEe L2. : ,,; 

-z:: 1" 2. 1. 2. 
Y.. -= Ii :(- = z: tjt , (9) 

. I l-~ 
r~e N - 'lHCJIO npo6Hm: ~CTmt. HCII~syeMllX: B paC'leTe. Mil:B:RMH:SallllH 

q,yu~OHaJIa (9) oeiecIIe'IHBaJIa MHHmolaJII>mdt pasMep nyqxa B sa.mmHoii TO'l

Re :It n03BOJIaJIa B aeCROJI:bRO pa3 YMeHhIll1IT:b cpe~eKBa;n;paTlf'my:ft ROHe'llIliit 

3MHTTaHC II~ . I .. _=--r;lJ=4V xl.. \(,l._()()('f-=4 ~2.:1t2. -(~):1lf' . 
BeJlH'lHHa K 3aBHCeJIa OT reoMeTpHH TpRIIAeTa :It paCCTORHKa ~o 

TO'lEH Hs06pa.zemm. ldeaaa reoMeTpiIil CIiCTew, B~ L2.. H npoBo

.Ita: ~ pas YIiIlnUmS~1) Wymm;e:OHaJIa (9), MOZHO Onpe,D;9JllIT:b OII

Tl'IIoIaJIhHHlt BaPImHT, oei oone'lHJl8DqJif1 IIIiIHTDIB Glioe 3Ha'leIU1e €, K. • 

I PaotreTH rrpoBO,ll.1LlIRC:b B HecR~KO STarrOB. Ha'laJILHge IIapaMeTpH 

~s A1 , AL:It -A:?:, B9eiapa.mlC:b Ha OCHOBe IIpR6JIwiteHHH TOHRliIX 

JlllHS (8) .lt1liI 'laCTHI( B IIAOCKOCTSIX f} = 0 H 9 = :r/4 • IIpR STOM B 

~oil: us nnocRocTeil: paCCYaTpRBaJIOC:b ~HHe Tpex 'laCTHI(: ~eHT~

Hoil: C r.,:":::; 0 H ~yx RpaJbmx C 't,' = ± ~o • 'rpaeRTOpm: BH6pa:l1llliX 

~CTHI( IlOKa3aHll CIIJIOIllImMll ..JDIlDIJtMH Ha pRc.4.,lLaJIee Y'lHTHBaJIOC:b BJmJI-

HHe Ha ROBe'lH!lll: peSYJIbTaT .n;mnw J.lIiIH3 L 0 • Ha pRc.4 JlYH.KTHpoM no-

RaSaHll TpaeRTOpIIH Tex .lite ~CTHI( npR npe.JKHHX 3~a'leHID!X AI ,Az H 

nOJIY"<leH;Sge RHTerpllpoBB.H:H:eM ypaBHem (5) IIpR L 0 = 0,2 M. XOTH 

pa3Jm"me TpaeKTopmt ~OB~HO SHa'lHT~HOe, O,IJliaKO nOBTopaaa t.m::IiIDAH

SawDI ~OHaJIa (9) H He60J1l>lll8JI ltoppe~ BeJlH'lHH A I • A2.. H A~ 
nOSBOJIaJIa BROB:b cWoltYCHP0BaT:b qaCTKUH Ha OC:b. YMeH:blllHT:b ltOHe'lHHtt 

SMlfTTaHC II~. M, HaKOHep;, .l{JUi onpe~eJIeHHs! OKOHqaT~HYX 3Ha'leHHii 

na:piweTpoB J.lIiIHS HCn~30BaJlCa IIOJIHHii Ha60p 'lacTH~ IIO a3BMYTY B npe

~eJIax 01f 8 L 7/2. 
KaK nOKa3aJIR paC'leTH, .lt1liI nOJIY"<leHllf[ MHHHMaJIbHYX SHa'leHHK E K 

oei~ ;JIJllIHY ~eTa Heo6xo~0 YMeH:bmaT:b. IIOSTOMY B ~aJI:bHelmeM 69

Jlli saqilUtCRPOBaHH MJnmMaJIhHge paaywHe SHa'leHH.H L = 0,1 M R 

L0 =0.2 M , a OIITmas~ € ~ npoBO.l\liIJlB.C:b sa C'leT R3MeHeHllf[ L, 
H L2. • 

PaC'leTH 6~ npoBe~eHH .l{JUi ~YCOB KOJ1:&p;a ~ =4,5 H 6 CM 

Ii yrJIOBoii paCXO~OCTIcI to = (2+IO) Mpa,ll.. Ha pIIc.5 nORa3aHH 3aBHCR

MOCTH OIITRMaJII,HHX sHa'leHHii LI Ii L2. OT yrJIOBO:l1: paCXO~OCTIi nY'l

Ra ~o npR .'t, = 4 CM. 3~ec:& lite 

LI~'~ It-' E"/ek IIpHB~eHa cooTBeToTB~ SaBHeR

MOOT:b Ko~eHTa YMeHbmeHHa SMHT
G.8 • TaHCa nyqxa K:. 8.../~ . BH,Jmo, 'ITO 
Uh no Mepe YB~eHHa yrJIOBOft pacxo~

MOOTH B IIY'lEe on~Hge 3HaqeHHa 

paCCTOHHHK Ll H L2 j'MeH:blllallTCH 

O,4H 

O,212 
R RO~eHT YMeH:bmeHBH SMHTTaHCa 

JIaAaeT.10 I:.'I1IIAIlJ 

PlIc.5 

5" 



B Ta~e I LI];ll'!Be.n;eHH LIapaMeTPH OLITlI.M8.Jf&HllX: BapHaHTOB If.lI.fl pa.3
HHX SHa'lemd :pa.D;lIYCOB RO,m:,na 'to 11 yr'JIOBIlX: pacxo.n;DIocTel ra. 

Ta~1 
~==========z===============================:=:=============---=~===== 
I RO(CK) I GO=2.(KPAA.) 00=5. (f!PAl.) I 00=10. (HPAA.1 I 
===========================================~===============:a====~=== 
I I I I I 
I I Ll=O.90 L2=5.05 I Ll=O.38 ; L2=2.97 I Ll=O.14 L2=1.95 I 
I I EO=II.6 EK=I.~5 I EO=29.0 ; EK=5.09 I EO=57.9 EK=14.3 I 
I 4. ICOF=8.58 :XX=0.063 ICOf=5.68 ;XX=O.145 ICOF-4.05 ;XX=O.277 I 
I IA1=154.3 ;A2=-457.5IA1=206.5 IA2=-583.? IA1=252.5 ;A2=-687.6I 
I I A3=340.3 I A3=456.5 I A3=570.2 
I I I I 

I I I I I 
I I Ll=O.99 ; L2=5.;4 I Ll=O.46 ; L2=3.34 I Ll=O.18 ; L2=2.13 I 
I I EO=14.5 ; EK=I.58 I EO=36.5 ; EK=5.72 I EO=72.4 ; EK=15.9 I 
I 5. ICOF=9.17 IXX=0.063 ICOF=6.32 ;XX=O.145 ICOF=4.~~ IXX=O.268 I 
I IA1=94.8 IA2=-283,O IA1=122.7 ;A2=-354.0 IA1=156.7 ;A2=-430.11 
I I A3=209.5 I A3=274.5 I A3=352.5 I 
I I I I I 

I I I I I 
I I Ll=I.24 L2=6.43 I Ll=O.58 L2=3.77 I Ll=O.30 I L2=2.61 I 
I I EO=17.4 EK=I.71 I EO=43.4 EK=6.27 I E0=86.9 , EK=17.3 I 
I 6. ICOF=10.2 ;XX=0.067 lCOF=6.92 XX=O.148 ICOF=5.03 ;XX=0.291 I 
I IA1=60.6 ;A2=-IBl.4 IA1=79.8 , A2=-232.5 IA1=98.1 IA2=-272.6 I 
I I A3=132.3 A3=177.7 I A3=215.8 I 
I I I I 
===:==-===c=~====:================s===============================::=== 

Ba.Iu1:<mHH.II pa8M9pHOCTl!1: bl, l.,2 Car) - pllc.4; EO,EK(CMttMpa.ltJ
SIOlT'l'aHC .n;O I4 nOMe Tpmm9Ta COF = m/EK; n c C..) - CP9ltB9KBa,lij>. 
paaMep llY'lK8 B T.1.2 AI, A2, A3 CI/.....a] - WoJlQ'JI8. (7). 

,----- ,)('(_ Ha plic.6 nO:Ka3aH tPaaOBJiA nOPTP8T rryt!Ka
-- ~-.. 

B RoolUtlDlaT8X ( XI )( f ) B TO'lK8 Hso6pa
H •• 1. 

lIteHllR L2 .I\,JlIl f'(., = 4 CM K '00-= 5 1IoIpl'l.n;.Iii ': ': .' t I I', ..n::-·,. . It' .... B Ta~e ? npHBe,ll;8HH SHa'leHWI Mar...... ._.. HIl'l'Horo LIOJIR Ha nOJlllCe JmHSH 'flo C'T'] , BHbr. 
.,...'. ....... "IHMeHHH9 no tpopqJIe (7) IIpII pa.3HHlC Be-, .... ' . ' ....:: .:.. JIlt'lllH8X anepTYpH a H napaMeTpa A 

•• 101 I j .' • • ::1 

- ! 
 .'.

110 t" '. • )1,1lSI llY'lKa KYTH-20 (YJlaR, E. = 2OMaB/HYM• 
1:. = 25 , ~~ = 6,18 T'M ) H ,ll,IDlHe JIHH-) 

-0.4 -0.2 U 0,4 G.6 
SI:: La = 0,2 M. 

Y'lHTHBaa:, liTO MaRCiIM8JIbHHI1 pa3Mep LIY'lR8 

B JIHHSSX npH 0'0 = IO IIoIpl'l.n; COCTa.:BJIlieT: 

4,9 CM - npH z;, 4 CM. 6 CM-npH
hc.6 
10 '" 5 CM H 7, I CM - IIpH t, 6 CM 

6 

11 6ep:r anepTypy JIlIHSH 4 ,5 CM, liS Ta6.n. 2 Bltl,l\m4, 'ITO BeJlIl'lllHa ~() 
If.lI.fl MaRCKMaJIbHIlX: SHa'leHllI A liS Ta6.lIlfi01 I COCT81WleT (2,7+3,8)T. 

Ta6J.nrna 2 

0,05 

0,055 

0,06 

0,065 

0,07 

0,075 

100 

0,386 

0,514 

0,667 

0,848 

1,060 

1,303 

200 

0,772 

1,028 

1,335 

1,697 

2,II9 

2,607 

300 

1,159 

1,542 

2,002 

2.545 

3,179 

3,9IO 

400 

1,545 

2,056 

2,669 

3,394 

4,239 

5.214 

500 

1,931 

2,570 

3,337 

4.242 

5,298 

600 

2,317 

3,084 

4,004 

5,091 

700 

2,703 

3,598 

4,671 

5,939 

T2.KIm 06pa.30M,lf.lI.fl g)oXYCHPOBlGI HOHHOro rryt!Ka KY'm-20 JIHHSH TlllffiJIeTa 
.n;0JllItHH 6HT:& CBepXIIpoBO~. IIpn MeRblllHX 3Heprruu. HanpHMep,llpII tpO
XYCHpoBRe BTOpn'lHHX 'lSCT~t 1l0.:rryqaeMllX: llpII o6JIY'lemm: MlIIlIeHH RO,m:,n;e... 
BHM nytlltOM, BeJlIl'lHHH '1::,0 MOryT OKaSaT:&M SHa'!l1Te,m:,ItO MeRblllBMH. 

]J;ra IICCJIe.n;OBaHID! BJIImHIIJ'[ Ha nOJIy'Iemrne pesy,m:,TaTH pacnpe.n;eJIe
HHR xpaeBoro noxg R ~eHOB BHCmBX nOpH.n;ROB B ypaBHeHRHX TpaeRTOpBK 
6HJIH TaREe npoBe.n;eHH paC'leTHC IICnOJI:&SOBaHReM ypaBHeHH! TpaeRTOpHH 
,ll;0 5-ro LIO~ (3). IIpII STOM HCnOJI:&SOBaJIOc:& ltB8 Bll,ll;a pacnpe.n;eJIeHHR 
xpaeBoro nOM B,ll;OJ!:& it : JIHHeimoe (Tpan,e.l4,Il;,WIl>HaR MO.n;eJIb IIOJIR) 11 

P f r"B BH,ll;e IIOlIl'IHOMa 5-ro nopJJ,ltlta co Cllli!B8.Hl!aM ,T H T Ha rpaHHIJ;e 
OCHOBHoro 11 RpaeBoro nOM. 3TH paC'leTH, npoBe.n;eHHHe )1,1lSI ,ll;.1IHH RpaeBo
ro nOJUi (2-t8) CM, nOK8S8./ll1, 'ITO Y'l9T BblCmm: nopSWiCOB B ypaBB9mtffX 
TpaeRTopIm H OTJllI:Illl:e pacIIpe.n;eJIeHJiLII noxg llO ,ll,JmHe JIHHSH OT IIpmlOyro,m:,
HOa MO.n;eJIH HeSHa'lHTeJThHO KSMeHReT Roo~HaTH K yrJIH qacTHIJ; B TO'lRe 
Hs06p!UteHWI. H3MeIteHHe ROHe'IBoro scppeRTlIBHOrO SMRTTaHCa He npeBHlll8.eT 
HeCKQ.JI:&I<KX npon;eHTOB no CpaBHeHllIl C Be.llJiltmHaMiI: t npme.n;eBHHMR B Ta6
JIIIl:(e I. 

TaKI!lI 06pa.30111, cnOMODl:&Il TpHIIJIeT8 ORTynO,m:,HIlX: MaI'HlITHHX JIHHS 
y,ItaeTCR g)oKyCHPOBaTh KOJ!:&n;eBOiI: nY'loK sapsDltemrnx lIaCT~ H LIpn STOM 
ero nonepe'lBHl ~eRTHBHHI 5MHTTaHC yueHDmaeTCR B HeCRQ.JI:&RO pas. 
]J;ra LIapa:MeTPOB 1'[OBlJ:Oro llY'lK8 KYTH-20 SMHTTaHC yueHhmaeTM npHMepHo 
B 4 pasa. 

B Sa.KJIJl'IeHlle aBTO:pH ~ 6.naro.n;a:p:a:ocTh B.ll. Capl.BIl;eBY 1'[ 
A.lI•.lUDmmtoBY sa n0Jl8SHHe 06cy.QElHl!R:. 
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IloKasaHa BOSMO~HOCTb 4l0KYCHPOBKH H YMeHbmeHH.!l 34l4leKTHB
Horo 3MHTTaHCa KonbQeBoro Inonorol nyqKa gap.!l~eH~X qa
CTHQ TpHnneTOM oKTynonbHMX nHHS. AHanHTHqeCKH H qucneHHo 
HgyqeHa AHHaMHKa qaCTHQ B TaKo:A CHCTeMe Ha npHMepe HOHHO
ro nyqKa KonneKTHBHoro yCKopHTenH KYTW-20. PegynbTaT~ pac 
qeTOB nOKag~BaroT npHroAHOCTb oKTynonb~x nHHS B onTHKe no 
~x nyqKOB. 

Pa60Ta B~nonHeHa B OTAene HOB~ MeTOAOB yCKopeHHH 
ORaW. 
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Kuzmiak M., Perelstein E.A., P9-87-21 
Preisendorf V.A. 
Focusing and Effective Emittance Decreasing 
of Hollow Charge Particle Beams by Octupole 
Magnetic Lenses 

Opportunity of charge particle ring for (hollow) beams 
focusing and effective emittance decreasing by the octu
pole magnetic lenses is shown. The particle dynamics was 
studied in the case of collective accelerator (CUTI-20) 
ion beam. The ffilculation confirmed octupole lenses fit 
ness in the hollow beam optics. 

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