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AHHOTAL KA

[Tokasano, 4To B Hamonnraﬁnx C HeOIHopoaHOH DOKyCHpPOBKOR
IO BAASHHeM BCTPEYHOIO CI'VCTKA HCKaX&aQTCH HOoTeHUHANLHAS NAMA
9HepreTHYeCKHX XonebaHWd wacTuum, BINIOTHL N0 HOTEPH veToRuuBoeTH
paBHOBeCHOH chasel mpm AocraToyHo GonelioMm Toke, ddbdexrt cnabo
SaBHCHT OT NONEePexHbIX PA3MEPOB BCTPEYHOI'O CMyCTK& M aMITHTY
KonebaHuii HacTHU, HO BHICTPO pacTeT C yBenH4YeHHeM HX A3EMyTalb™
BOH MoAynduua. DTOT MexaHASM BIAHMONENCTBHS NPUBOLHT TAKXKE K
CBA3H XKOI'epeHTHBIX (hal30BLIX kKonrebaHui ﬁcrpaqﬂmx CrycCTKOB., JITH
AB/IeHHE, Hapany ¢ 2pdexToM H3IMEeHeHHUS CHHXPOTPOHHOR Macchl, cne-
LyeT y4dHThiBaTh NPH NPOEKTHPOBAHHH yCTAHOBOK C MANLBIMHM 3HAYGHHSE -

Mi 3 ~dysknmm B Mecre BcTpewua.



PHASE EFFECTS OF T{HE COLLIDING BUNCHS INTERACTION

b

IN THE STRONG-FOCUSING STCRAGE RINGS

Ya.S.Derbenyev, A.N.Skrinsky

Abstract

I+ is shown that in the storage rings with inho-
mogeneous focusing the potential of particle
energetic  oscillations is distorted under the in-
fluenoe of the colliding‘bunch up to the gtability
loss at sufficiently high current.The effect
depends weekly on transversal dimensions of colli-
ding bunch and -oscillation amplitudes of particles
but it increases rapidly'with increasing of its
azimutal modulation. This interaction mechanism
leads also to the coupling of coherent phase osci-
l1lations of colliding bunchs. These phenomena as
well as the effect of syné%otron mags changing sho-
uld be taken into account in designingxgnstallations

with low ﬁ,-—function at the place of collision.



Bnusiaue BCTped4HOro CrycTKa Ha 8SHeprevddeckue konelaHus
YaCTAN B HaKONMTeNaX paccMaTpPHBanoch padee B paBorax /I 2/, roe
OplN1 MCCnemoBaH cny4ad BcrpewH goa yrinoM, Oxas3siBaeTcs, 4TO B
HAKONHTENHX C XecTkod (oKycHpOBKOH HCKAXXGHHE IOTEHIHA&TLHON
fMbl KonefGaHHR SHePrHH BCTPEYHBIM CIYCTKOM MOXET gMEeTh MeCTo
¥ OpPH COBHANAWLIEX PABHOBECHLIX OpOHTAX. '

OrnpaBHEIM NYHKTOM [AN8 ODoHUMaHua npuponsl abdbextTa B ne-
TOM MOXeT HOCHYXHTh PACCMOTPOHHE CTONKHOBGHHS IRYX BCTPeYHBIX
YACTHI, CKOPOCTH KOTOPEIX He BHONHe aHTHNapamnensisl, [Ipm arom
natopaTopHas CHCTeMA He COBNANAeT C CHCTeMOol neHTpa HHePHHH, M
MOXeT NPOHCXOoNdTe oOMeH sHeprzel, B HaxomuTe/lsx ¢ HeoOHopoI
Holl QOKyCHpPOBKOH CylleCTByeT KOPPe/NauES MeXAY YIrIoBHM ¥ Opo-
CTPAHC TRB@HHBIM OTK/ITOH@HUHEMHE OT PaBHOBECHOH oOp6HTHI; ¢ ®TEM 06—
CTOETE/TLCTBOM M CRE38HO BO3HHKHOBeHHe cpelHero sdhdexrta.

Haltnem cpennion NDo 6eTaTPOHHEWMM KonebaHusM CEOPOCTbL H3—
MEeHeHHY SHOePIHH YACTHNHl HNold MOeHCTBHEM SNEeKTPHYeCKOI'o nonls
BCTPEYHOr'0 CI'yCTKA, YYHTHIBAS &3HMYTANBHYIO MO yNANNI0 (DOKYCH —
popku, HMcxonmm ma obwiero BhIpaK@HHM:
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Hor'o crycrka B hal30BoM npocTpaHcTBe, B HagonmTene BhIpa X eHANe
nng o2 6GydeT 3aBECeTh OT BONHOBOARLIX CBOHCTE KaMephl.
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NVeec 2 Z 4y NMeec /1
‘ 2y bt (35%) (z 4-9)_1’(6)

iR% 5 R2
i E
e f"’h
=ik zA;qlvl (L5t 2ree)




PaccMoTpuM npumep, Korzaa B MecTe BCTpPevH ﬁx':Pi:ﬁ .

{dﬁ/dﬁ)g-‘:‘oo > ‘JV'EO H oTcyrcrByeT dokycrporka, [Ipx

sToM dopmyna (3a) (rak ke, kax (5) u (7)) maer:
[aV/V| = v (elR/29Vp? = |20’/ (8)

YoobHo BHpPp&XEeHHe ONg AV B kEnoBonbTAX Wepes TOK B aAMIepPAX:

|Vleg= (L) 00/39

Lng K = 280 cwm, ﬁ = 5 oM, ] = | &, ? = 1 monyyaem
|;Vl-—_~.—..300 xB
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YYUTEIBATE €LUe oYeBHAHbIA 3hheET HB3MeH@EHN IABUCH 10CTH aj(é)
( ¥, Amman , npenpmET Ppacxars 1872 r), Ox ofasam humb Ho-
nepeyHsM NONg* BCTPeHHOr'o CrycTEA, Hod BO3ASHCTREeM XOTOPHX
apheKTRBEC HAMeHSeTCs DOKYCHPORKA, M HAOXKeH 3ABECETL OT pas -~
MepoB unyuxa, [TompaBky S(.J(é) . HeTPYOEO HallTH, BOCHONBID ~
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HMa cpapuenns (8) u (8) BEAHO, YTO OTHOCHTeNwHas 3HaAYU =
MOCTb ABYX abdeKToP 34BHCHT OT GONBLIONO YHCI& HapaMeTpos,

PaccMoTpeHHRIe MeXaHA3Mbl Bo3nelcTBHS BCTPEYHOI'O CryCcTKa
Ha CHHXPOTPOHHO® ABHXeHHe YacTHn 6yayT, O4YeBMIIHO, BHOCHUTH TakK-
e CpAab B KorepeHTHbie dazopbie KonebaRHS CryCcTKOB,
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