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CpeAH HeycToH4HBOCTeH Konb~ea~x ny4KOB sapR*eHH~x 4aCTH~ 
OAHa H3 HaH6onee onacH~x- KorepeHTHaR asHMyTanbHaR 11•21 • Bos
HHKa~~aR npH ee pa3BHTHH npOAOnbHaR rpynnHpOBKa nY4Ka npHBOAHT 
K pocTy pas6poca no 4acToTe o6pa~eHHR 4aCTH~ H K yaenH4eHH~ 
Ce4eHHR KOnb~a. HeyCTOH4HBOcTb HOCHT noporoB~H XapaKTep no 4HC
ny 4aCTH~ B ny4Ke H, cneAOBaTenbHO, npHH~HnHanbHO orpaHH4HBaeT 
HHTeHCHBHOCTb ycKopReM~X 4aCTH~. 

AnR O~eHKH CTeneHH onaCHOCTH HeyCTOH4HBOCTH Ba*HOe 3Ha4eHHe 
HMe~T HCCneAOBaHHR ee HenHHeHHOH CTaAHH. TaKHe HCCneAOBaHHR 
AOn*H~ OTBeTHTb Ha Bonpoc 0 KOHe4H~X /T.e. nocne 3aKp~THR He
yCTOH4HBOCTH/ napaMeTpax Konb~a. OHH nPeACTaBnR~T oco6eHH~H 
HHTepec, TaK KaK 3KCnepHMeHTanbH~e HCCneAOBaHHR HeYCTOH4HBOCTH 
noKa3anH, 4TO AO TeX nop, noKa TOK B ny4Ke He 04eHb CHnbHO 
npea~waeT noporoawH, YXYAWeHHe Ka4eCTBa Konb~a /yaenH4eHHe 
pas6poca no 4aCTOTaM o6pa~eHHR/ oKaswaaeTCR yMepeHHWM 131 • 

XapaKTepHOH oco6eHHOCTb~ npoAonbHOH HeycTOH4HBOCTH RBnReT
CR OAHOBpeMeHHOe B036Y*AeHHe 6onbWOro 4HCna /HeCKOnbKO AeCRT
KOB/ rapMOHHK. no3TOMY AnR ee HCCn.eAOBaHH" OKa3WBaeTCR YA06-
HWM MeTOA "KpynHWX 
YpaaHeHHR ABH*eHHR 
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4aCTH~W C HOMepoM 11K11 HMeiOT BHA/&/ 

/1/ 

rAe</> H W- aSHMYTanbHaR KOOPAHHaTa H MOMeHT,HMnynbca, r0 -

cpeAHHH paAHYC KOnb~a, E - a3HMYTanbHaR KOMnOHeHTa HanpR*eH
HOCTH Co6CTBeHHOrO 3neKTpH4eCKoro nonR ny4Ka. rapMOHHKH Ha
npR*eHHOCTH nonR En c noMo~biO cooTHOWeHHR 

eN8 cu 0 
En (t) =- 2 -- >-n(t)Zn nw 

(211) r0 • o 
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/N 8 - 4HCnQ 4aCTH~ B KOnb~e, w0 - HX cpeAHRR 4aCTOTa o6p~e
HHR/ BWpa*aiOTCR 4epe3 rapMOHHKH nnOTHOCTH .\n H TaK Ha3WBaeMWH 
HMneAaHC ny4Ka C KaMepOH Zn,nwo' 

CHna, AeHCTB~aR Ha 4aCTH~w, BW4HCnRnacb c noM~biO ceTKH, 
nOKPWBaaweH asHMYT [ 0, 211] • 3aPRA Ka*AOH 4aCTH~W pacnpeAenRnCR 
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M8*AY COC8AHHMH yanaMH o6paTHO nponop~HOHanbHO paCCTORHH~ 
AO HHX /MeTOA "clouds in ce11s" 141/. 3aTeM npOH3BOAHnOCb npR
MOe 6YcTpoe npeo6paaoaaHHe ~yp~oe, H HaHAeHHYe rapMOHHKH nnoT
HOCTH YMHO*anHCb Ha HMneAaHC ny4Ka Zn,nw

0
• npHMeHeHHe o6paTHo-

ro npeo6paaoaaHHR ~yp~oe Aaaano 3Ha4eHHR 3neKTPH4eCKoro nonR 
B yanax C nocneA~~eH HHTepnonR~HeH B T04KY HaXO*A8HHR MaKp0-
4aCTH~Y. B THnH4HOM aapHaHTe 4Hcno OAHoapeMeHHO y4HTYaaeMYX ~ 
rapMoHHK nmax = 50, 4Hcno yanoa Ha ceTKe L = 2048, 4Hcno 11 Kpyn
HYX 4aCTH~ 11 N = 15000. BpeMR Ha OAHH war a pac4eTe Ha OAHY 4a
CTH~Y COCTaBnRnO 2,8·10-:4 c Ha 3BM CDC-6500 H 8,5·10-4 C-
Ha 38M 63CM-6. B Ka4eCTBe KOHTponR HCnonb30BanHCb ypaaHeHHR, 
BYPa*a~He COXpaHeHHe HMnynbca H 3HeprHH CHCT8MY. 

PaSBHTHe HeycToH4HBOCTH paccMoTpHM Ha npHMepe ee ao36Y*Ae
HHR B nepaoHa4anbHO a3HMYTanbHO OAHOPOAHOM KOnb~eBOM ny4Ke, 
pacnono*eHHOM M8*AY 6eCKOHe4HWMH HAeanbHO npOBOAR~HMH hnOCKO
CTRMH. napaMeTpW KOnb~eaoro nyl.fKa H paCCTORHHe M8*AY nnoCKOCTR
MH C ~enb~ npH6nH*eHHR K 3KCnepHM8HTanbHWM ycnoBHRM 6wnH B3RTY 
H3 pa60TW /8 I. 

Ha Ha4anbHOH CTaAHH HeyCTOH4HBOCTH B COOTB8TCTBHH C npeA
CKa3aHH8M nHHeHHOH TeopHH npOHCXOAHT 3KCnOHeH~HanloHWH POCT 
B03My~eHHYX aenH4HH - rapMOHHK nnoTHOCTH, 3neKTpH48CKOro nonR 
H T.A. HaH6onee 6YCTPO HapacTa~T rapMOHHKH C 6onbWHMH HOMepaMH 
n, HHKP8M8HTW KOTOpYX 6onbWe. Ha HenHHeHHOH CTaAHH HeYCTOH4H
BOCTb CTa6HnH3HpyeTCR, aMnnHTYAW rapMOHHK, no AOCTH*8HHH MaKCH
ManbHOrO 3Ha4eHHR I pHc. 1 , 6eapaaMepHoe apeMR r "' 2 -¥1., ':>I yMeHb-
·wa~TCR B HeCKOnbKO pa3 H B AanbH8HW8M OCTa~TCR npHMepHO no-
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CTORHHWMH H paBHWMH Me*AY 
co6oH, I A I ::s const /pHc.1/. 
BenH4HHW aMnnHTYA rapMoH~ 
nnOTHOCTH yMeHbWa~TCR C yae-

Qf.~ / .----- nH4eHHeM Ha4anloHoro paa6po-
, ca no 4acToTaM o6pa~eHHR 

/yMeHbW8HH8M 4HCna 4aCTH~/ 
B KOnb~e. 3KcnoHeH~HanbHWH 
poeT paa6poca no 4aCToTe o6-
pa~eHHR (noKa3aH Ha PHC,2 

Q 10 20 ~ B 6e3pa3MepHWX 8AHHH~ax ') 
CM8HReTCR nHH8HHWM. ~YHK~HR 

Pnc.2. pacnpeAeneHHR 4aCTH4 npHo6-
peTaeT HeCHMM8TPH4HWH BHA 

/BWTRHYTa B CTOPOHY 4aCTOT, 60nbWHX CP8AH8H 4aCTOTW o6pa~eHHR/, 
H c ee 11xaocTa11 npoHCXOAHT noTepR He6on~oworo 4HCna 4aCTH4, Ko
TOPaR B 3H84HTenbHOH CTeneHH H onpeAenReT yaenH48HHe paa6poca 
B KOnb48 Ha HenHH8HHOH CTaAHH H8YCTOH4HBOCTH /pHc.3/. 

TeM *e MeTOAOM HccneAoBaHo pa3BHTHe npoAonbHOH HeycToH4H
aocTH npH OAHOo60pOTHOH HH*8K4HH penRTHBHCTCKOrO 3neKTpOHHOrO 
nY4Ka Ha Kpyroay~ op6HTY a cna6~oKyCHpy~ee MarHHTHoe none16 ~ 

~ri=l 

Ill ·I I I ,., q =I. 
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~HC,), 3aBHCHMOCTh ycpeAHeHHOA aMnnHTYA~ rapMOHHKH DnOTHOCTH 
OT ee HOMepa npH paSBHTHH npOAOJihHOA HeyCTOAtiHBOCTH B MOH0-
3HepreTHtleCKOM KOJlb~eBOM nytiKe, ITpoMe~TOK BpeMeHH, no KOTOpo
MY nponssoAHTCR ycpeAHeHHe, YKasaH ua pncyHKe. 
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Pnc.3. PacnpeAeJieHHe t~aCTH~ 
no ti8CTOT8M o6p~eHHR npH 
pa3BHTHH npOAOJihHOA HeyCTOA
tiHBOCTH B MOH03HepreTHtleCKOM 
KOJlh~eBOM DYtiKe, 0 2 4 6 • 10 12 ' 
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WcnonbaoeaHHe MeToAa 4HcneHHoro MoAenHpoeaHHR noaeonHno coe
MecTHO y4eCTb BflHRHHe Ha npOAOflbHOe /a3HMYTaflbHOe/ ABHmeHHe 
KorepeHTHOrO CHHXPOTPOHHOrO H3ny4eHHR, KYflOHOBCKOrO pacTanKH
BaHHR B a3HMYTanbHO He3aMKHYTOM ny4Ke C y4eTOM 3KpaHHpoBaHHR 
noneH npOBOAR~HMH noeepXHOCTRMH H pa3BHBa~~eHCR nPOAOflbHOH 
HeycTOH4HBOCTH. KaK noKaaanH peaynbTaT~ 4HcneHHoro MOAenHpo
eaHHR, npH 6onbWOM ToKe H ManoM paa6poce no 4aCToTaM o6pa~eHHR 
pa3BHBa~aRCR HeyCTOH4HBOCTb npHBOAHT 3a OAHH 06opOT K 3aMeTHO
MY yMeHbWeHH~ cpeAHero paAHyca, yeenH4eHH~ paaMepa ce4eHHR 
H OAH0060pOTHONY CaM03aXBaTy ny4Ka. 
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BenomH~KHH n.~ .• llepenbmTeHH 3.A., muaoB B.r. P9-88-332 
qHcneHHOe MOAenHpOBaHHe DPOAOnbHOH 
HeyCTOHqHBOCTH B penHTHBHCTCKHX 9neKTpOHHhlX 
KOnb~ax 

MeTOAOM qacneaaoro MOAenapoaaHHH accneAyeTcH KonneKTHB
HaH DPOAOnbHaH HeyCTOHqHBOCTb B penHTHBHCTCKHX 9neKTpOH
HWX KOnb~eBhlX nyqKax, lloKasaHo, qTo Ha HenHHeHHOH CTaAHH 
HeyCTOHqHBOCTH npOHCXOAHT ee CTa6HnHS~H C OAHOBpeMeHHWM 
yMeHbmeHHeM aMnnHTYA BOSM~eHHNX BenHqaH. llpocneEeHa AH
HaMHKa ~YHK~HH pacnpeAeneHHH Ha CTaAHH paSBHTOH HenHHeH
HOCTH. 3Kcnoaea~anbHWH poeT pas6poca no qacToTaM o6p~e
HHH B KOnb~e CMeHHeTCH nHHeHHhlM, o6ycnoBneHHWM DOTepeH He 
6onbmOH qacTH qaCTH~ HS nyqKa. 

Pa6oTa awnonaeaa B 06~eHHCTHTYTCKOM aayqao-MeToAaqec
KOM OTAeneHHH OHHH. 

(JpenpHBT 061.eAHRe&HOro -C'niT)"''a RAepHWX acenea,ollallldl. Jly6u 1988 

llepeBOA O.C.BaaorpaAOBOH 

Beloshitskij P.F., Perelshtein E.A., P9-88-332 
Shchinov B.G. 
Numerical Simulation of Longitudinal Instability 
in Relativistic Electron Rings 

The collective longitudinal instability in intense rela 
tivistic el_ectron rings in studied by numerical simulation 
It is shown that on the nonlinear stage of instability its 
stabilization occurs with a simultaneous decreasing in 
amplitudes of harmonics of electric fields. The evolution 
of distribution function during the development of insta
bility is investigated. The exponential increase in energy 
spread in the beam is changed by the linear one which is 
due to the losses of a small fraction of beam particles. 

The ihvestigation has been performed at the Scientifi
cal-Methodical Division, JINR. 
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