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Cny~a~H~~ pa36poc oce~ KaTyweK, C03Aa~~HX MarHHTHOe none, 

K.aK B nY3K-2D, TaK lt1 B APyrHx CHCTeMax KYTlIl-20, npv1BOAl<1T KB03

Hl<1KHOBeH~~ a3l<1MYTanbHO-HeCl<1MMeTpl<1~HbIXB03My~eHl<1~ BeAy~ero Mar

HHTHoro rrona B z • TaK1t1e B03My~eHt-1R B036YH<p,alOT Al<1nOnbHble xoneõa

Hl<1R 3neKTpOHHO-HOHHoro «onsua , 4TO MOH<eT npaaec r a K oaanene

Hl<1~ KOMnOHeHT ~ CPblBY npoQecca YCKopeHl<1R. B AaHHO~ pa60Te aHa

nl<13HpyeTcR npo~ecc B036YH<AeHHR paA1t1anbH~X H aKCt-1anbH~X AHnonb

HblX Kone6aHt-1~ 3nel<TpOHHO-\I10HHOrO xons ua , CBR3aHHblX CO cnY4a~

HblM pa36poCOM oce~ KaTyweK BeAy~ero MarHt-1THOrO oonR B nY3K-20 
OTHOCHTenbHO DCl<1 Ct-1CTeMbl l<1 04eHl<1Ba~TCR a MnnJ.1TYAbl 3H1X xoneõa

Ht-1~ B 3aBHCl<1MOCTt-1 OT napaMeTpOB Kone4 H MarHHTHo~ Cl<1CTeM~ yc

KopHTenR. 

1. YpaBHeH'HR paAlIIaflbHblX Kone6aHl<1~ 4aCTt-114 B nt-1He~HOM no GT

KnOHeHHRM KOOPA~HaT OT paauoeecuux 3Ha~eHl1~ l<1 B03My~eHl<1RM nona 

np1t16nt-1H<eHHH B ~HnHKAPl<1~eCKO~ C~CTeMe KOOPAH~aT t-1Me~T BHA: 

2 
e	 Bz)d X 

+(1)02 (l-n).x +Q2. . ú)2 (X -x.),== ú)2. r (Q.2: e zoBe e el o e 1 o o --- -- --
dt 2	 p B z C my 

o 

2
d Xi 2 2 

+ úJ ·Qie '(X i - X e) = O,	 /1/o
dt2 

d ~pe z· B _ ( __) == _. _0_ r 

dtp c p 

3AeCb Zo - aKCl<1anbHaR CKOPOCTb xoru.ua K.a:K uerioro ; 3HaJ<OM "_JI
 

0603Ha4eH~ B03My~eH1t1R MarHl<1THOro nOnR; Wo - 4aCTOTa 06pa~eH1t1R
 

3neKTpOHOB B KOnb4e, f o - paA~YC Konb4a; e H m - 3apRA H Mac


aB 
ro 

z
o 

ca 3neKTpOHa; n == - nOKa3aTenb cnaAa MarHHTHoro no-
B ri rzo o 

na ; Q ei 111 Qie - 4acToTblKOne6aHl<1~ 3neKTpOHO.a B nane HOHOB
 

H \IIOHOB' B none 3neKTpOHOB,OTHeceHHble K 4aCTOTe 06pa~eHHR;
 

06õeAHHeHHbm HHCT lY1'.l'.f-,!l,hCit,;'úII~n' ~,HCTI1, "-6 1987©	 rt H,I-l,'épHbIX HCCJl~OB I-V H8.u	 

1
~L\'-:){~~Í'-U U( ~~ :H':,ll;)SiUe 



Ap - OTKnOHeHKe ~Mnynbca 3neKTpOHOB OT paBHOBeCHOrO 3Ha4eH~R 

p; X e, i = r - r o- - OTKnOHeHHe paA~yca 3neKTpOHOB ~ ~OH08 OT 
paBHOBeCHOrO pa.q~yca xonsua f O ; Xe,i - KooPA~HaTbl I10KanbHblX 
ijeHTpOB MaCC 3neKTpOHOB ~ ~OHOB, onpeAenReM~e COOTHOweH~RM~: 

1 . •-- (x.f . (x, x, Ap ) dx-dx-di ôp }. /2/
X e, i N. e,l

e,l 

3AeCb N~í ~ 4~CnO 4aCT~4 Ha e.q~H~4Y An~H~ KOn b4a, (e,i - ~YHK

4~~ pacnpeAeneH~R 4aCT~4 KamAoro copTa. 
YcpeAH~M /1/ C ~YHK4~RM~ pacnpeAeneH~R 4acT~4. np~ 3TOM KO

oPA~HaT~ ~OKanbH~X 4eHTpoB MacC 3neKTpoHoB ~ ~OHOB 6YAYT YAOB
neTBopRTb ypaBHeH~RM /1/ C 3aMeHo~ x~i Ha ~x cpeAH~e 3Ha4eH~R 

/2/ ~ npo~3BoAHO~ no BpéMeH~ Ha 

d a a
--=-+úl -.- /3/ 
d t at o ae 
MaKC~ManbHaR OTHOC~TenbHaR CKOpOCTb AB~meH~R Konb4a KaK 4enoro 

z 
o max 0,2. 3TO n03BonReT n~eHe6pe4b Bn~RH~eM KOMno{3·z max = c 

HeHTOB nonR Br,e ~ CBR3~~ npo.qonbHoro .~ nonepe4Horo AB~meH~R. 

B pe3ynbTaTe AnR ~3MeHeH~R Koop.q~HaT nOKanbH~X 4eHTpOB Macc 
nonY4aeM CTaHAapTH~e ypa8HeH~R 11/: 

dt 2 

2
d x e 

2 
+ úl 

o 
-

• (1- n). x 
e 

22 
+ Q .. úl .

ei o 
- -

(x - x .)
e I 

= 
2 

úl . 
o 

B 
z 

r .- 
o B ' 

Zo 
/4/ 

dt 2 

d 2 X. 
I 2 

+ úl o . 
2 -

Q ie . (x i - x e) = O. 

6YAeM ~CKaTb peWeH~e C~CTeM~ /4/ B B~Ae: 

+00 4 2 i(me-úl 
. j , a. ( t ) o úl J'm t)

L, ~2, (úl~ Q
i e Jm -ex·e ·•= Jm 

m=-oo j = 1 

/5/ 
+00 4 Q2 i(me-úl 

2, i e • a jm (t). e o W jrnl)2:Xi 
\ 

m=-oo j = 1 

rAe 4aCToTbl úl j m YAOBneTBopR~T A~cnepC~OHHOMY ypaBHeH~~ Kore
peH!H~X nonepe4H~X Kone6aH~~/V. 

2 

D() f( ) 2 2 2 1(2 2 2 :2 /6/úl = t úl - m - v - Q. co - Q . ) - Q . .Q. == O. r ei I e ei i e ' 

'3AeCb v; == 1- n , flonc taansa /5/ B /4/, nonY4~M C~CTeMY AnR on
peAeneH~R CKopocTe~ ~3MeHeH1t1R aMnn~TYA a j m : 

4 E- 1 . -iúlO úljm t /7/X úl . a e F ( f = 1,2,3, 4) ,em j = 1 jm jm 

Bzm(ro'z 
rne F 1m, 2m, 3m O; F4m = - i úl f B - aMnn~TYAao o zm B z 

o 

m-To~ a3~MYTanbHo~ rapMOH~K~ B03My~eH~R no.nR. Pa3pewafl C~CTe-MY 

/7/ OTHoC~TenbHO ãjm,nOnY4~M: 

F .
4rn lúJ o co jmt
 

a.
.Im 

---. e /81
 
D' {ÚJ. )


.Im 

3AeCb D' 03Ha4aeT .nPO~31W.qHY~ ypaBHeH~fI l61 no 4aCTOTe. np~ pe
weH~~ Y4TeHo, 4TO onpeAen~Tenb C~CTeM~ /7/ ~ ero COOT8eTCT8Y~
~~e M~HOpbl flBnfl~TCR onoenenarenax» BaHAepMoHAa 4.,..ro Jtl 3-ro no
PflAl<GB. 

KaK y~e OTMe4anOCb B~we, Ha~6onbwy~ onaCHoCTb npeACTaBnR~T 

KOlle6aH~fI nOflflp~3al\Y1~ P r = Xe - Xi ' xoropas , cornacuo 15/, 
npeACTaBnfleTCfI B B~Ae: 

+00 4 i (rnt9 -úJ
 

ajm(t).e oúljmt)
P r L L cu
2
jm 191 

m==-oo j = 1 

nOCKonbKY peweH~fI 161 YAOBneTBopR~T CooTHoweH~~ úllm =-úl~_m) • 

TO .,qnR YCTO~4~BblX (Im úJjm = O) Kone6aH~~ nonRpVl3a4-Y1~ ~x Ae~çT8M

r ene aae aMnn~TYAbl a p j m CBfl3aHbI C MOAY!lflM~ KOMnneKCHblX aMnn""TYA 
1 cneAYIO~~M 06pa30M:I a j m 

a , . =2·w~ ·1.3.. I. 1101pjrn jrn jrn 

Paapeuiaa 181 "'" nepexona K ~HTerp~pOBaH~1O no z, nonY4~M supaxe
H~e Anfl ~3MeHeH~fI aMnnMTYA 8b1HY*AeHHblX A""nonbHblX Kone6aH""~: 

z' 

z i (k(ZH) dz " 
-1 r B (f ,z') 

o o d ,.a.
.Im 

zm o 
'e . Z. 1111 

úl • D '(cu jm Bj m z o 

3 



úJo'úJ-jm
3Aecb k(z)= • Anaee ~CnOnb3Y~ CTaHAapTH~e npeAnonome

f3z (z ). C 

H~~ à TOM, 4TO An~Ha YCKOpeH~~ MHOrO 6qnbwe An~Hbt KOppen~~~~ 

~ CKOpOCTb 3neKTpOHHO-~OHHOrO KOnb~a Hecy~ecTBeHHO MeH~eTC~ 

Ha An~He KOppen~~~~, Ha~AeM ypaBHeHVte An~ ~3MeHeH~f1 ycpeAHeH

Horo no pearuraauaan «aanpara MOAyn~ aMnn~TYAbl .< ~ a jm 1

2 > ! 21 :
 

2 2	 - 
d .< I-a jm 1 > 2· r +00 <B (z) . B (z - v) > 

o 2 m m 
2 r' 2 -k (z)·f 2 oos(kv)dv.

dz	 úJjm' D (úJj m ) l o B Zo 

/12/ 

An~ C~CTeM~ TOKOBWX B~TKOB c n~He~HO~ a3~MYTanbHO~ nnOT
HOCTblO TOKa Ie (z'), KamAbl~ ~3 KOTOpblX CMe~eH cnY4alltHblM 06pa30M 
ÓT oc~ YCKop~Ten~ Ha Ben~4~HY ~(z'), aKc~anbHa~ ~HAYK~~H Mar
H~THoro non~ 3an~CWBaeTCR B B~Ae	 /~: 

+00 'k( ')	 +002R 1 Z· Z m
 
Bz(z,e,r )=- (( e ·lkl·llj(z')·I{1(1kIR) . L (-1) x
 

o C	 m =-00--00 

/13/ 
im(e-a) 

x Im ( Ik I ro) • I rnr.l k I . ~( z") 1 • e . dk- dz '. 

3AeCb R - paA~Yc B~TKa, a - a3~MYT ~eHTpa B~TKa. KaK B~AHO ~3 

/13/, aMnn~TYAa rn-~ a3~MYTanbHo~ rapMOH~K~ non~ nponop~~OHanb

Ha ~m,n03TOMY Ha~6onbwylO onaCHOCTb npeACTaBn~eT nepBa~ rapMO
H~Ka, KOTOPYIO ~ 6YAeM paCCMaTp~BaTb B AanbHe~weM, onYCKa~ ~H

AeKcrn ~o Bcex nocneAYIO~~X BwpameH~~X. nOACTaBn~~ /13/ B /12/, 
npoBOA~ ~HTerp~pOBaH~e /c ~cnonb30BaH~eM /10//, nonY4aeM cne
AYIO~ee ~wpameH~e An~ pOCTa aMnn~TYAW paA~anbHWX A~nonbH~X 

Kone6aH~~ non~p~3a~~~ An~ KamAO~	 ~3 4aCToT úJ j : 

k· R	 r 
- , 2 2 A· r B z (1+~) o . 2 xL K 2 (x)I2(x~)dx 

~Prj " co j ~.J o o . r x sm R' 1 1 R /14/
(Z)=D----;----()'L' E .(l-f) k(z)R 2 '-1234 

co j Zo J _ , , , • 

3AeCb A - nep~oA CTPYKTYP~ MarH~THoro non~, l - aKc~anbHw~ pa3
Mep icaryürex , E z - HanpflmeHHocTb ycxopmouiero anexrpauecxoro 

o
 

non~, ~ - $aKTop 3arpY3K~, f - K03$$~~~eHT He~Tpan~3a~~~, ~

Ben~4~Ha cpeAHeKBaApaT~4Horo pa36poca oce~ KaTyweK, k o - Ha

4anbHoe 3HalleH~e eonuoaoro 4~c1Ja, 1 1 (x) ~ K 1 (x) - MOA~$~~~PO


BaHHa~ $YHK~~fI 6eccen~ ~ $YHK~~~ MaKAOHanbAa COOTBeTCTBeHHO.
 
npOBOAfI aHanor~4H~e B~4~cneH~~, nonY4~M BwpameH~e An~ ~3Me

HeH~W aMnn~TYAW aKc~anbH~X A~nonbHwx Kone6aH~~ nonflp~3a~~~: 

'4 

... 

2.~ .. ~ A.r.Bz(l+~) koR 
J o	 L r

~PZj(Z)=D'( ) l . o .J xsin2~.K;(X)I;(x-.2.-)x 
coj . r. E Zo (1- f ) k ( z) R r.;,R R 

/15/ 
ro )Io(xR 1 2 1/2 

x r - J dx 1 , 
r xr
 

I (x~) (_0_)
 
1 R R 

rAe 4aCTOTW úJ j YAOBneTBopfllOT A~cnepC~O~HOMY ypaBHeH~1O /6/ 
c 3aMeHO~ 112 Ha J/ 

2 
= n • r z . 

2. Anfl 4~cneHHblX o~eHOK B03bMeM napa-ie r pu MarH~THO~ CTPYK
TYPbl nY3K-20 ~ 3neKTpOHHO-~OHHbIX «oneu , np~BeAeHHble B.I4/. 

a = O 2 CM' r = 4 CM' R = 9 1 CM' A = 2 ....: eM' Q 2. = O 3' , 'o ' , , , ~ , el " 

2 /16/
 
Q i e = 6, 3· 10- 3 ,n = O.
 

Tor'na pac cuur aaaue cornac ao /6/ 3Ha4eH~fI 4aCTOT paAV"!anbHblX KO-' 
ne5aHV1~ Wj: 

co 1 = O, 0-34 ; úJ2 = O, 174; úJ 3 = 2, 14 ~ W 4 = O.	 / 17/ 

POCT aMnn~TYAW Kone6aH~~ no
nflp~3a~V1~ np~ úJ4 = O paBeH 

0,3	 HynlO. AMnn~TYAa BWHymAeHHwx 
Kone6aH~~ Ha 4aCToTe W3 npaK
TV14eCK~ paBHa HynlO, nOCKonb

0.2	 KY cneKTpanbHafl nnOTHOCTb WY
Ma Ha AaHHO~ 4aCTOTe npeHe6pe
m~MO Mana. 

0,1	 Ha pvrc.1 npeACTaBneH~ pac-" 
C4~TaHHwe 3aB~CV1MOCTV1 cneKT
pOB ~YPbe F(~z)Koppenfl~V1oH

~z 
HO~ $YHK~~~ WYMOB /An~ pa~ 

AHanbH~X Kone6aHM~/: 

2 x (8, ). L 2 2 rz
F ( ~ z ) = x (~ z ) sin L 2 R 1. K II x (~z )J. I 1 r x ( ~ z ) -f-J, /18/ 

8 AV1-ana30He (J::;' Bz .~ 0,2. Kpnaaa /1/ paCC4~TaHa Anfl úJ 1, KpVfBafl 
/2/ - Anfl úJ2' KaK B~AHO V13 p~c.1~ pOCT aMnn~TYAw paA~anbH~x 
A~nOJlbHbIX Kone5aH~~ HOC~T II pe30HaHcHbllll" xapakrep , T. e. npouc

" 
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111Õ3_ XOA~T a orpaH~4eHHOM HHTepBane
 
1,2. rr~ 2
 CKopOCTe~ Konb~a aHanor~4HO 

paCCMaTp~BaBlJjeMYCfI B /41 peao
HaHCY Kone6aH~~ nonflp~3a~~~0.8, 

Ha a3~MYTanbHO-CMMMeTp~4H~Xas	 5 
J. nep~OA~4eCK~xBo3My~eH~f1x Be.AY

0,4 
~ero	 MprH~THoro nonfl.

20,2 tlnfl Ml1HVlManbtiO~ 4aCTOTbl co 1

CBfl3aHHO~ c B036ymAeH~eM Kone
6aH~~ ~OHOB-, "peaoaaucaue," 3Ha
4eH~f1 CKOpOCT~ $z "" 0,o4±0,02; 

OH~ npeACTaBnfllOT Ha~6onbwylO -onaCHOCTb Anfl YCKOpeti~f1 KOneij
 
Há Ha4anbHOM3Tane /YCKopeH~e ·B cnaAalO~eM MarH~THOM none cone

HO~AOB/. )lnfl 4aCTOTbl ú)2 /Kone6aH~f1 3neKTpOHOS-/ .Ilpe3O.HaHCtibl~1I
 

.J..1HTepBan CKopOCTe~ (3 z "" 1), 19±O ;'05; ~x pacxa-rxa npo~CXOA~.T,
 

B OCHOBHOM, np~ YCKopeH~~ Konb~a B JlY3K-.20, O~eHK~c ~cnonb30


1:laH~eM /14/ nOKa3b1Ba1OT, 4TO Anfl 1-'~ ovepena J1Y3K-20 /S/
 

/0,066 Sfiz ~ 0,12/ Ben~4~H~ aMnn~TYA B036ymAaeM~x paA~anbH~X
 
AJ.1nOnbHblX l<one6atm~ paBHbl
 

óP rt "" 0,36·ó ~ óP r2 ~ 1.,66·Ó. 

PaCC4~TaHH~e 3Ha4eH~f1 4aCTOT aKc~a~bH~x Kone6aH~~ @j ~aBH~: 

,wl = 0,092; w = 0,1; ~3 = 0,44; 04 = 1,55.	 /19/2 

TaK me, KaK ~ Anfl paA~anbH~X Kone6aH~~, aMnIl~rYAa B~HymAeHH~X 

Kane6a.H~~ Ha MaKC~ManbHO~ 4aCToTe w4 npaKTVl4eCK~ paBHa HynlO. 
'f±a puc , 2 noxaaauu paCC4~TaHHble 3aB~C~MOCT~ cnexr pos <t>ypbe 
F({3z) Koppenfl~~oHHO~ <t>YHK~~~ WYMOB Anfl aKc~anbH~X Kone6aH~~: 

f 

lo (x ~ ) 
2 •F({3z) F({3z ). r--- _1_ 1

f r	 /20/
O11 (x -) (x ...Q.)

R R 

Kp~Bafl 1 paCC4~TaHa AIlfl Wr: 2 - j:\nfl (;)2 ~ 3 - Anfl co 3' KaK B_~A

~O ~~ p~c. 2, "peaouaucuue" 3Ha4eH~f1 cxopocreü Anfl 4aCTOT co 1 ' 

w2 ~m3 ~ paccMaTp~BaeMOM ~HTepBane ~z e~e He AOCT~rHYT~. O~eH

K~ c ~cnonb30BaH~eM /15/ nOKa3~BaIOT, 4TO AIlfl 1-~ 04epeA~ 

JlY3K-20 Ben~4~H~ aMnn~TYA B036ymAaeM~x aKc~aIlbH~X Kone6aH~~ 

paBHbl 

ÓP zi	 :::= 1, 24· ó; ó P z2 =:: 1, 39' ó ~ ó Pz3 "" O, 69 • ~ , 

I ',' 

~r ' t~·	 MOCT~ AaHbl J\J1f1 pa A,14anbHblX KO-m ~	 , 
. l '	 ne6aH~i1 /4aCTOTa .co 1 - Kp~I1,5 ~ 

'$1

\5 2 Bafl2, W2- 11. rpa<t>~KH'Ha 
p~c,36 nOCTpoeH~ ARfI ~Kc~anb1.0 2 
HblX Kone6aH~~ /4acTora W1 

0.5 Kp~Bafl 1, ..w - 2, cD 3 - 3/.2 
[ roeM 

! ---< roeM TaK~M 06pa30M np~ YMeHb
2, l.~ 3 35 J. 22533,5'4 ' 

a) • . 61 • weH~~ .paA~yca KOJ1 b~a MaKC~Manb

·PHC. 3.	 Hoe 3Ha~eH~e paA~anbHO~ nona
puaa ~101~ Óp r (Ó-P.T = ÓPr l + ~P r2) ~3MeHfleTCfl He3Ha 4~TenbHO 
1~~t.3a/. ~TO CBflaaHO C YMeHbweH~eM cneKTpanbHo~ nnOTHOCT~ wy
Ma B A~ana30He 113MeHeH~f1 4aCHHbl w2 ~ ee YBen~4eH~eM B A~ana
30He ~3MeHeH~'fI 4aCTOTbl "(U l' 4TO ~.ni1lOcTpl1pyeTcfl rpa4>~KaM~ 

tia puc .. 1. 3Aecb ~306pame'Hbl paCC4~TaHHbJe np~ YKa3-aHHbIX y"~noB~f1X 

aaB~CIo1MOCT~ F(~z)Anfl f = 2 CM: KpKBafl 3 COOTBeTcTByeT 4aCTOo 
Te co 1 ~ 4 ,.. W-:2 • 

MaKC~ManbHoe 3Ha4eH~e aKCVlanbHO~ nonapaaauaa óp Z' c.óp Z' = 

= L\PZ l + ÓPZ2 + óp z3 ) 'YMeHbwaeTCfI õonee CY14eCTBeHHO /p~c. 361 , 
nOCKOIlbKY cneKTpal1bHafl nnoTHOCTb WYMa YMeHbwaeTCfI Anfl ace~ 4a~ 

CTO]" aKc~anbHblX K-one6aH~~. 3TO B~AHO ~3 P"\4C, 2, rAe AaHbl rpaca-
K~ F({3z ) Anfl cnyvaa .f o = 2 CM /KplÍlBafl 4 - w1 5 - (;j2/' 

YBen~4eH~e cpenuero paA~yca «a r yuiex , <t>oPM~PYIO~~X .BeAy~ee 

MarH~THoe nane, npl1BOA~T K YMeHbweH~1O aMnn~TYA BblHymAeHHblX KO
repeHTH~X KOIle6aH~~ o6paTHo nponop~~OHanbHO KBaApaTY paA~yca 

(K	 - l/R 2).
r, Z 

Ha p~c.4 nOKa3aH~ paCC4~TaHH~e 3aB~C~MOCTl1 K03<t><t>~~~eHTOB 

OT oaxropa 3arpY3K~ ç AJ'lfl 4aCTOT w2 /Kp~Bafl 11 ~ /Kp~

I 

'i~	 K r w I 
aa a 2/, a Ha puc • 5 - 3aB~C~MOCT~ K03<t><t>~~~eHTOB I( z OT ç Anfl 4a

J;
 CTOT W1,2,3 /Kp~Bble. 1,2, 3/ np~ f o == 4 CM. OTMe1~M, 4TO MaKC~-

MaIlbHoe 3Ha4eH~e ç oapeAenfleTCfI AOCT~meH~eM rpaH~4~ 06naCTM 
YCTd~4~BOCTK aKc~anbH~X 'A~nonbH~x Ko~e6aH~~. KaK ~~AHO ~3 rpa
<t>~KOB, YBen~4eH14e ç AaeT nonom~TenbH~~. 3<t>$eKT Anfl B036ymAae~~x 

. ta

] 

3. nonY4e~H~e pe3ynbTaT~ nOKa3~BaIOT, 4TO Ha Ben~4~HY cpeA
HeKBaApaT~4Horo ~nY4a~Horo pa3õpoca oce~ KaTyweK B RY3K-20 ~ 

HaKnaA~BaeTCH QyeHb meCTKoe orpaH~4eH~e, nOCKonbKY ~peAenbHoe 

YBen~4eH~e nonapuaauaa =0,2 MM /6/. ,lJ,IlfI onpeneneaaa MaKCI4Manb
HO B03MOmH014 Ben~4\.1Hbl Ó 6blnVl ~ccneAOB:aHbl 3,aS-~CI1MOCT~ K03<t>Q>~

~~eHTOB nponopuaoaaneaocru K r z MemAY np~pOCTOM aMnn~TYA 'KOne
6aH~~ noriapaaauaa ÓP.r, z,j ~,. Ó;' 3aAaBaeMbl~ COOTHOWeH14HM~ /14, 15/ , 
OT napaaerpoa 311eKTpOHHO-VlOHHbIX K9ne4 ~ C"'1C~eMbl <1>opM1l1pOBaHVI'f1 
MarH~THoro nona ycxoparena • Ha puc , 3 noxaaaxu paCCt.lIo1TaHHble 
3Ha4eH~R K r 1-1 K Z K-aK <t>YHK~~/Il panayca «onsua to npa ycnOB14~, 

4TO oaxroo 3arpY3KVI ç ·nOCTOflHeH (~i /y =const). 3TO COOTB~T.CT

ayer He~3MeHHOMY Ha60py 3Hepr"l4~ 4aCT~4, Ha pac , 3a 3T~ 3aB/IlC~-' 

7· 



19 

'I 

Iaer	 
f
~z 

I 
..

1,6 3,0 2
 

1,2

1,4 ----
2~ I 
2,2 

1,8	 ti 
,l- I~ 1,0 

0.6 

0,2__	 ,_ f 14~5 ' , ,~ 
/'7,5 57,5 67,5 77,5	 51,5 G~S 71,5 

PHc.4.	 PI1C.S. 

paA~anbHblX A~nonbHblx Kone6aH~H, HO onuoapeaeuao o rpnua r en suuü 
Anfl axcaans asrx • np~ YMeHbweHvr~ paA~yca Konb4a ro Al1anaSOH ~SMe

HeHltlfl ç peaxo YMeHbwaeTcfI, TaK xa« np~ 3TOM õuc r pee AocTvrraeTcfl 
rpaHItl4a 06naCT~ YCT0i14It1BOCT~ aKc~anbH~X A~nonbH~x Kone6aH~~. 

~CXOAfl ~S nonY4eHH~x SaB~c~MocTei1 aMnn~TYA KorepeHTH~x KO
ne6aHItli1, Hai1AeM MaKcI1ManbHY~ BenIt14~HY cpeAHeKBaApaT~4Horo pas
6poca oTKnOHeHItli1 ocei1 KaTyweK 6. AnTI 04eHOK BocnonbsyeMcfI co
OTHoweH~eM 16/; 

' ( Pz +~pz) 
2 + ~p2 = (_1_ a 2 )	 /21/ 

o	 r 4 o ' 

rAe Pz - CTa4~OHapHoe SHa4eHI1e aKCl1anbHoi1 nonflp~sa4~~ Konb4a, 
o 

BOSHHKa~~ei1 npltl YCKopeHIt1~ B 3neKTpH4eCKOM none, ao - paSMep Ma
noro ce4eH~fI Konb4a. BbI4~cneH~fI no $OpMyne /21/ Aa~T Ben~4~HY 

á	 0,1 MM Anfl napaae r poa 3neKTpoHHO-~OHHbIX xoneu /16/.'Z 

OAHaF<O, Y4ItlTb~BaH BOSMO>KHY~ HeKorepeHTHOCT b Kone6aH~i1 3neKT
pOHOB, CBHsaHHY~ c 6onbwo~ Hen~Hei1HocTb~ c~n, AeHcTBY~~~X 

Ha H~X co CTOpOHbl HaKonneHHblX ~OHOB 17/, MO>KHO npennonoxar s , 
TaK >Ke KaK ~ B pa60Te / 2/ ,4TO peccnorpeuaue BosMy~eH~fI npl1BeAYT 
F< YBen~4eH~~ ~e nonflp~sa4~~, a paSMepa Manoro ce4eH~fI 3neKTpOH
Horo «onsua a, T. e. 

2 2 2 a	 = a + ,1.p • /22/
o 

POCT paaxepoa 3IleKTpOHHoro xonsua or paunuea Ben~4~Hoi1 b. a 'Z 

= 0,5 MM/ 2 / 
. 04eHKa, cornaCHO /22/, AaeT AonYCTIt1MY~ Ben~4I1HY !'j 

cpeAHeKBaApaT~4Horo pa36poca ocei1 KaTyweK BeAy~ero MarH~THoro I 
nona .B nepaoü o-repenn nY3K-20 L1 ::::: 0,5 MM. I 

i 
{ 

YMeHbweH~e paA~yca xonsua AO r o = 2 CM /np~ ç == oonst / npu
BOA~T K oCI1a6neH~1O AonYCKa B .; 2 paaa . 

n~~ YBen~4eHM~ cpeAHero paA~yca KaTyweK R /6es ~SMeHeH~fI na
paaerpos xoneu/ MaKC~ManbHoe SHa4eH~e ~ YBen~4~BaeTcfI _ R 2. 

YBenl14eH~e $aKTopa sarpYSK~ ç /np~ COXpaHeHItl~ OCTaIlbH~X na
paMeTpOB Kone4 ~ YCKop~Tenfl/ nOnO>K~Ten~Horo 3$$eKTa He AaeT. 

np~ YCKopeH~~ B MarH~THoi1 CTpYKType nY3K-20 3neKTpOHHO~1t10K
Horo F<Onb4a, 4eHTp KOToporo CMe~eH Ha Ben~4~HY o OTHOC~TenbHO 

oc~ YCKop~TenR, TaK>Ke B03MO>KHO Bos6Y>KAeH~e A~nbnbH~X Kone~aH~i1. 
3T~ KoneGaH~fI o6ycnoBneHbl nep~OA~4ecKoi1 saB~C~MOCTblO aMnn~TYA 

nepBoi1 aS~MYTanbHoi1 rapMOH~K~ KOMnOHeHTOB ~HAYK4~~ MarH~THoro 

nona Bz 1 OT aKc~anbHO~ KOOPAIt1HaTbl z. OAHaKO 04eHK~ noxaBrl , 

S~BaIOT, 4TO np~ YBen~4eH~~ 8 AO 5 MM aMnn~T~Aa Bos6Y~AaeM~x 

A~nonbH~X Kone6aH~i1 Bce e~e OCTaeTCfl MHoro MeHbwe npeAenbHO 
AonycT~Moi1. 
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Ka3apHHOB H.ID., Ka3aqa B.H. 
Bnmmue cnyqaliHoro pa36poca oceli Ka TyiiJeK 
Begymero MarHHTHoro rronH B J~3K-20 Ha AB~eHue 
3ITeKTpOHHO-HOHffiWX KOne~ 

9-87-775 

AHanH3HpyeTCH rrpo~ecc B036yxAeHHH p~uanbHb~ u aKcHanb
Hb~ gHITOITbHbiX Kone6aHHH B 3neKTpOHHO-KOHHb~ KOJlb~aX, CBH-
3aHHb~ co crryqaliHhlM pa36pocoM oceli KaTYIIJeK BeAYmero MarHuT
Horo ITOJIH B m3K-20 OTHOCHTenbHO OCH CHCTeMbi ll HCCneAYJOTCH 
3aBHCHMOCTH aMITnHTYA 3THX KOJie6aHHH OT rrapaMeTpOB KOJie~ 

H MarHHTHOH CHCTeMbi YCKOpHTeJIH. IloKa3aHO, qTo cpeAHeKBaApa 
THqHhlli pa36poc oceli KaTymeK B m3K-20 He AO~eH rrpeBhliiJaTb 
- 0, 5 MM. IlpH CMemeHHH ~eHTpa KOJlbl.~a OTHOCHTeJibHO OCH yCKO 
pHTenH Ha BeJIHqHHY AO - 5 MM aMITJIHTYAa B036~aeMb~ AHITOJlb 
Hb~ KOne6aHHH OCTaeTCH MHoro MeHbiiJe rrpeAeJibHO AODYCTHMOH. 

Pa6oTa B~nonHeHa B 0TAene HOBhlX MeTOAOB ycKopeHHH OHHH. 

Coo6wettHe Ofue.aKHeHHoro KHCTHTyTa IIJlepHWX Hccne.aoBaiiHA . .lly6Ha 1987 

ITepeBOA O.C.BHHorp~oBoli 

Kazarinov N.Yu., Kazacha V.I. 9-87-775 
On the Influence of Ra~dom Spread Axes. 
of Leading Magnetic Field Coils on 
Electron-Ion Ring Motion 

The excitation process of the radial and axial dipole 
oscillations in the electron-ion rings connected with ran
dom spread of axes of the leading magnetic field coils in 
LUEK-20 relatively to the system axis is analysed and am
plitude dependence of this oscillations on the rings and 
accelerator magnetic system parameters are investigated. 
It is shown that mean square spread of the coils axes in 
LUEK-20 should not exceed the value of - 0.5 mm. For ring 
centre displacement relatively to the accelerator axis by 
5 rom the amplitude of the excited dipole oscillations is 
much less than the maximum permissible one. 

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