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np~ MHOrOKpaTHOM ~cnonb308aH~~ KOnb4a/l/ noTep~ ~OH08 npo~c
XOA~T 8 peaynbTaTe AeHCT8~~ $nyKTYa4~H 3neKTPOMarH~TH~X noneH 12~ 
a TaKme np~ nepeXOAe OT YCKopeH~~ K TOPMOmeH~~ KOnb4a. npeAnona
raeTc~, 4To Ha y4aCTKe ycKopeH~~ 8~nonHeH~ ycno8~~ YAepmaH~~ 
~OH08 ~ np~ 3TOM He 803H~KaeT na8~HHoro np04ecca noTepb ~OH08 13~ 
T.K, Macca KOnb4a 8 3TOM cny4ae onpeAen~eTC~ MaCCOH 3neKTpOH08, 
YcKopeH~e Konb4a c4~TaeTc~ nocTo~HH~M ~n~ ~aMeH~~~~Mc~ AOCTaTo4-
Ho MeAneHHo no cpa8HeH~~ c nep~OAOM ~oHH~x Kone6aH~H. B nocneA
HeM cny4ae non~p~aa4~~ Konb4a ~aMeH~eTc~ nponop4~0HanbHO ycKo
peH~~. a $YHK4~~ pacnpeAeneH~~ ~OH08 no aMnn~TYAaM npaKT~4eCK~ 
He MeH~eTC~. noTep~ ~OH08, 8~38aHH~e $nyKTYa4~~M~ noneH, npeAno
nara~TC~ Man~M~ ~ He np~80A~T K 3aMeTH~M ~3MeHeH~~M napaMeTp08 
3neKTPOHHoro KOnb4a aa nep~OA ero Kone6aH~~. 

PaccMoTP~M Hepen~T~8~CTCKoe A8~meH~e Konb4a c nocTO~HH~M yc
KopeH~eM g, 803H~Ka~~~M nOA AeHCT8~eM cna6oHeOAHOPOAHOro MarH~T
HOro non~ B r ~n~ 3neKTP~4eCKoro non~ E z. noTep~ ~OH08 npo~cxo

A~T 8 peaynbTaTe AeHCT8~~ $nyKTYa4~H noneH: ~Br, ~Ez. $nyKTya-
4~~ noneH np~80A~T K no~8neH~~ cny4aHHOH c~n~ ~Hep4H~ a ypa8He
H~~ KOne6aH~H ~OHa, AeHCT8~e 3TOH c~nbl Mo~eT y8en~4~Tb K8aApaT 
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T~4 nOA AeHCT8~eM cny4aHHOH c~n~ paapa6oTaHa 8 Teop~~ yCKOP~Te
neH 141 , H~me 6yAeM cneA08aTb 3TOH Teop~~. 

npeAnonom~M, 4TO 4~cno ~OH08 MHoro MeHbWe 4~cna 3neKTPOH08, 
a paaMepbl 3neKTPOHHoro Konb4a nOAAepm~8a~Tc~ He~aMeHHbiM~ c no
MO~b~ 8HeWH~X $OKYC~py~~~X C~n. B 3TOM cny4ae ypa8HeH~e Kone6a
H~~ ~OHa B C~CTeMe nOKO~ 3neKTPOHHOrO KOnb4a ~MeeT 8~A /3/ 

/1/ 

ze2N 
rAe w2 = e , N e - 4~cno 3neKTpoHo8, R - 6onbWOH, a - ManbiH 

rrMRa2 

paA~YC KOnb4a, Ze - aap~A, M - Macca ~oHa, ~g - $nyKTYa4~~ 
yCKOpeH~~ 3neKTPOHa. 

e~Br 
B cny4ae MarH~THoro non~ ~g =---, rAe 

my 
myc 2 - nonHa~ 3Hep-

r~~ 3neKTpoHa, 8 cny4ae 3neKTP~4ecKoro non~ A e~Ez 
'-'g = -- • PeweH~e 

my 
ypa8HeH~~ /1/ ~MeeT 8~A; 

t 
x = _..,L +A sin(wt +¢) +.!_ f ~g(t')sinw(t- t')dt', 

w2 w 0 
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t 
X= Awcos(wt+ ¢)+ f.t\g(t')cosw(t-t')dt'. /2/ 

0 

EcJWI .1\g = 0, TO OTHOWeHI-1e 3Heprl-11-1 I-10Ha K MaCce 

E = i-[ x 2 + w 
2 ( x + ~ )2 ] 

w 

w2A2 

2 

He aas1-1c1-1T OT speMeHI-1, Ae~cTBI-1e ~nyKTya41-1~ npi-1BOAI-1T K I-13MeHeHI-1~ 
KBaApaTa aMnni-1TYA~ Kone6aHI-1~ cornacHo ypasHeHH~ 

E = .1\gx ' /3/ 

C noMO~b~ KOTOporo Ha~AeM 3TO I-13MeHeHI-1e B BI-1Ae 

t t 1 

~E = f .1\g(t )[Aw cos(wt
1
+¢) + J .t\g(t 2) cosw(tc~)dt2 ]dt 1 • /4/ 

0 1 0 

Ha~AeM cpeAHee 3Ha4eH!-1e cny4a~HbiX seni-141-1H ~E "' .1\E 2, Y41-1T~Ba.R, 

4TO Lig=O, .t\g(t
1
).t\g(t 2 ) =.t\g2 K(t1 ,t2 ), rAe K(t 1,t2 ) -Koppe

n.R41-10HHa.R ~YHK41-1.R: 

t t 1 
.1\E =.t\g 2 ( dt

1 
J dt 2 K(t

1
,t2 ) cosw(t

1
-t2), /51 

0 0 

.t\E 2 = .t\g 2 A2w2 f dt
1 

fdt2 K(t1 ,t2)cos(wt 1+c/J)cos(wt 2 +¢). 
0 0 

/6/ 

npl-1 Bbi41-1CneHI-11-1 .t\E2 OT6poweH~ Man~e 4neHbl, COAep>Ka~l-1e .1\g B CTe

neHI-1 s~we BTopo~. YcpeAHI-1B ~E2 no ~aae Kone6aHI-1~ 1-1oHa ¢ "' 
Y41-1T~Ba.R COOTHOWeHI-1e 

t t t t 1 
( dt1 f dt2 K(t 1 ,t2 ) cosw(t1- t2 ) = 2 ( dt1 ( dt2 K(t 1 ,t2) cosw(t1- t2), 

0 0 0 0 

nony41-1M 

~g2 t t ME 2 ME 
~E =- (dt1 ( dt2 K(t1 ,t2)cosw(t 1-t2 ), --=2E--. /7/ 

2 0 0 dt dt 

Ecn1-1 wd << l, · rAe d - speM.A Koppen.R4"'"', To Koppen.R41-10HHa.R ~yHK41-1.R 

I-1MeeT B1-1A 8 -~yHK41-11-1; 

2 

2 
~Br(t 1)~B,(t2 ) = .t\BrdB8(t1 -t 2 ), 2 

.1\E z (t 1) ~Ez (t2) = ~Ezd~ (tc t2 ) , 

) 

) 

rAe dB , dE - speMeHa Koppen.R4"'"' An.R MarHI-1THoro "' aneKTPI-14ecKoro 

none~. AnA MarHI-1THoro non.R dB=~, rAe f - An1-1Ha Koppen.R4"'"'• 
u 

U- cpeAH.R.R CKOPOCTb KOnb4a 12~ B~41-1CneHI-1e cpeAH1-1X 3Ha4eHI-1~ no-
Ka3~BaeT, 4TO KBaApaT aMnni-1TYA~ Kone6aHI-1~ 1-1oHa pacTeT co spe
MeHeM. KorAa Beni-141-1Ha E AOCTI-1raeT 3Ha4eHI-1.R, COOTBeTCTBy~ero 
npeAenbHO~ aHepr1-11-1 131 

rAe 

o} a2 F(q) • 
Em= 2 

F(q) = q2 - 1 - lnq2, q = _L_ 
o} a' 

1-10H MO>KHO C41-1TaTb noTep.RHH~M. noTepl-1 I-10HOB HaXOA.RTC.R B COOTBeTCT
BI-11-1 c 141 . 

BBeAeM cny4a~HY~ Beni-141-1Hy: Y = ~.CornaCHO COOTHOWeHI-1~ /7/ 
Em 

d- d-
-~y2 = 2y- .1\y • 
dt dt 

B 3TOM cny4ae, KaK noKa3aHO a 141 , OTHOWeHI-1e 41-1Cna 1-10HOB B KOnb4e 
K Ha4anbHOMY 3Ha4eHI-1~ I-13MeH.ReTC.R CO BpeMeHeM no 3aKOHY 

N oo 
- = ~ Ci -No 1=1 y-J1(2yv.)e-vir 

v
1 

1 
!81 

-2 - 1 --
rAe Ci = J1 (2y vi) 

0
( f0 (y) J

0 
(2yv~ dy, f

0
(y) - Ha4amHa.R ~YHK41-1.R 

- ~E pacnpeAeneHI-1.R 1-1oHoB, r = ~y(t) = --, seni-141-1H~ v. onpeAen.R~Tc.R 
E 1 m 

c noM~b~ ypasHeHI-1.R J0 (2y vi) = 0. 

An.R yKaaaHHO~ B~We KOppen.R41-10HHO~ ~YHK41-11-1 B cny4ae MarHI-1THOrO 

e2~B2d t 
rB = r B , s cny4ae aneKTPI-14ecKoro non.R r E 

2m2y2E m 
non.R seni-141-1Ha 

e2 .t\E2 d t = z E .nocne noACTaHoBKI-1 s~pa>KeHI-1.R An.R npeAenbHo~ 3Hepr"'"' 
2m2y2 Em 

TB 
rr~RMd8 t 

zm2 y2 N F(q) 
e 

'E 
rr~RMdEt 
Zm 2y 2N F(q) 

e 
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npH OAHOBpeMeHHOM AeHCTBHH 3neKTPH4eCKOrO H MarHHTHOrO noneH, 
KaK B KOnneKTHBHOM YCKOPHTene TRmen~X HOHOB, BenH4HHa r, BXOAR
~aR B B~pameHHe /8/, paaHa CYMMe r 8 H 'E· B peaynbTaTe MOmHO 
onpeAenHTb noTepH HOHOB 3a BpeMR YCKopeHHR, 
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3neKTpOHHO-HOHHOrO KOnb~a 
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noTepH HOHOa npOHCXOART a peaynbTaTe AeHCTaHR $nyKTya~HH aneKTPOMar
HHTHWX noneH, noKa3aHO, 4TO aenH4HHa nOTepb HOHOa onpeAenReTCR $QpMynoH, 
nony4eHHOH a TeOpHH YCKOPHTeneH AnR noTepb 4aCTH~ nOA AeHCTaHeM cny4aH
HOH CHnW. 

Pa6oTa awnonHeHa a 0TAene Hoawx MeTOAOa YCKOpeHHR OHRH. 

lovnovlch H.L., Kuznetsov A.B. 
On lon Losses at Multiple Using 
of Electron-ron Ring 
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lon losses occur under action of electromagnetic field fluctuations. 
It Is shown that the value of ion losses Is determined by the formula 
derived In the accelerator theory for particle losses under action of a ran
dom force. 

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