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npo6neM~ AHHaMHKH ASH~eHHR 4aeTH~ S ~eHTpanbHOH o6naeTH ~aao
TPOHa 0~~~ y~e paeeMaTpHsanHeb S /1/, npH 3TOM aHanH3Hposanoeb 
1-e ~aaosoe Kone6aHHe ny4Ka npH ynp~eHH~x npeAnono~eHHRX OTHo
eHTenbHO neps~X o6opoTOS 4aeTH~. B AaHHOH pa6oTe S oeHOSHOM npo
SeAeH~ S~4HeneHHR OTHOeHTenbHO nepSbiX 20 o6opOTOS 4aeTH~. He-
06XOAHMOeTb 3THX pae4eTOS esR3~SaeTeR e nORSneHHeM HOSOH KOH~H

rypa~HH 3neKTPOAOS e HeT04HHKOM HOHOS rOPH30HTanbHoro SSOAa 
/pHe.1/ H HanH4HeM OKOH4aTenbH~X AaHH~X MarHHTH~X H3MepeHHH AnR 
yeKOpHTenR/2/, 

B 3TOH pa6oTe no AHHaMHKe ny4Ka s ~eHTpe ~aaoTpoHa eTasHnHeb 
eneAY~He 3aAa4H: 

1/ aHanH3 aKeHanbHOH yeTOH4HsoeTH ny4Ka npH nepexoAe H3 o6-
naeTH e npeHMy~eeTSeHHO 3neKTPH4eeKOH ~OKyeHpOSKOH S o6naeTb 
e MarHHTHOH ~OKyeHpOSKOHj 

2/ o~eHKa paAHanbHoro 3MHTTaHea ny4Ka; 
3/ S~ReHeHHe snHRHHR paanH4H~X S03My~a~~HX ~aKTOPOS Ha na

paMeTp~ op6HT /HH3WHe rapMOHHKH aKeHanbHOH KOMnOHeHT~ nonR, He
Ka~eHHe MeAHaHHOH nnoeKoeTH 3neKTPH4eeKOro H MarHHTHOrO nonR 
H AP./ i 

~/ IIU.41 UIUtU~a M0rli-i0i~ V ;-;:,··~::~~ !!.: ~~;:"~~!~ 0nn!""nT.:o.V frlKrattr:~nbHbli:1 
pa3Mep, AHana30H ~a3, paAHanbHaR aMnnHTYAa, HHTeHeHSHOeTb MHKpo-
6aH4a/ AnR HHTepnpeTa~HH H3MepeHHH Ha yeKOpHTene. 

Pae4eT AHHaMHKH ny4Ka npoSOAHneR e HenonbaosaHHeM T04H~X 
ypasHeHHH ASH~eHHR S ~HnHHAPH4eeKOH eHeTeMe KOOPAHHaT. MarHHTHOe 
none no oeH z paeeMaTpHsanoeb s SHAe paano~eHHR s PRA s6nH3H 
MeAHaHHOH nnoeKoeTH e eoxpaHeHHeM nHHeHH~X 4neHOS. none S Me
AHaHHOH nnoeKoeTH npeAeTasnRnoeb s SHAe PRAa ~ypbe e y4eToM 
Tpex OeHOSH~X rapMOHHK npH Henonb30SaHHH AaHH~X MarHHTH~X H3-
MepeHHH/2/, 3neKTPH4eeKoe none AnR eno~HOH TpexMepHOH KOH~Hry
pa~HH 3neKTPOAOS S~4HenRnH MeTQAOM KOHe4H~X pa3HOeTeH, OnHpaReb 
Ha nporpaMMH~e paapa6oTKH/3,4/, nposepKa AaHH~X pae4eTa nposo
AHnaeb MeTOAOM rpaHH4H~X HHTerpanbH~X ypasHeHHH/5/, nonHaR HH
~OpMa~HR 06 3neKTPH4eeKOM none eoeTasnReT 1·105 enos, 4TO Ha
MHOro npes~waeT so3MO*HoeTH onepaTHSHOH naMRTH 3BM CDC-6500. 
0AHaKO S nHHeHHOM npH6nH~eHHH AOeTaT04HO HMeTb paenpeAeneHHe 
nonR S MeAHaHHOH nnoeKOeTH, 4TO npHSOAHT K YAep~aHH~ S onepa
THSHOH naMRTH seero 5·10 3 enos. ~HTepnonR~HR H 4HeneHHoe onpe
AeneHHe Heo6XOAHM~X rpaAHeHTOS yeKOPR~ero nonR Ha TpaeKTOPHH 
4aeTH~ npOSOAHnHeb MeTOAOM KOHe4H~X 3neMeHTOS S eOOTSeTeTSHH 
e pa6oToH/6/, PaenpeAeneHHR s MeAHaHHOH nnoeKoeTH a3HMyTanbHOH 
eoeTaSnR~eH H rpaAHeHTa aKeHanbHOH eoeTasnR~~eH 3neKTPH4eeKoro 
nonR AnR KOH~Hrypa~HH, npeAeTasneHHOH Ha pHe,1, H HanpR~eHHR Ha 

1 

, 



PHc.l. UeHTpanbHaH o6nacTb ycKopHTenH: I - npoTHBOAYaHT
HaH paMa; 2 - HCTO~HHK HOHOB ropH30HT&nbHOrO BBOAa; 
3 - nynnep; 4 - ~Hnnep AYaHTa; 5 - AYaHT; 6 - mTOK Hc
TO~HHKa; 7 - ~Hnnep paMKH, 

AYaHTe 50 KB npHBeAeH~ Ha pHc.2 H 3. H3 pHcyHKOB BHAHa acHMMeT
PH~ non~ OTHOCHTenbHO OCH oy, 8 YCKOp~~~eM npoMemyTKe HCT04HHK
nynnep HMeeT MeCTO HaH60nbWa~ aKCHanbHa~ ~OKYCHPOBKa 4aCTH4 

d£ 
( z < 0). az-

noeeAeHHe ny4Ka 4aCTH4 Ha nepe~x 20 o6opoTax aHanH3Hpoeanocb 
no TpaeKTOPH~M 11 R-4aCTH4, paBHOMepHo pacnpeAeneHH~M no AHana-
30HY Ha4anbH~X ~a3 OTHOCHTenbHO yCKOP~~~ero non~ B MOMeHT B~neTa 

H3 HCT04HHKa HOHOB, C4HTanOCb, 4TO npoeK4H~ ~enH HCT04HHKa Ha 
nnoCKOCTb xoy /pHc,4/ T04e4Ha~ H 4aCTH4~ B~neTa~T nOA HOpManb
H~M yrnOM K cpe3y HCT04HHKa. BapbHPOBaHHe yrna B~neTa B He6onb-
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PHc.2. PacnpeAeneHHe &9HMYT&nbHOA COCT&BnH~eA sneKTpHqeCKOro 
nonH AnH pasnHq~ P&AHYCOB npH Vm0 • 50 KB. 
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PHc,3. PacnpeAeneHHe rp&AHeHTa &KCH&nbHOA COCT~eA sneKT
p~ecKoro nonH npH Vmn = 50 KB. 
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Vm» =50KB 

G) 

060pOTax: 1 - AYaHT; 2 - paMKa; J - nynnep; 4 - HCTOqHHK 
HOHOB; 5 - nyqoK. 

WHX npeAenax /+20°/ He oKaa~eano enHRHHR Ha peaynbTaT~ pac4eTa. 
npocTpaHCTBeHHoe pacnpeAeneHHe noTeH~Hana a nnaaMe, npoHHKa~e~ 
H3 pa3PRAa 4epea ~enb HOHHOrO HCT04HHKa B BaKyyMHY~ o6naCTb, 
B pac4eTaX He y4HT~Banocb, TaK KaK B~XOAR~He HOH~ o6naAa~T 3Hep
rHe~/7/, He npee~wa~~e~ 100 36, 4TO npH YCKOPR~~eM HanpRmeHHH 
Ha AYaHTe oKono 50 KB npHBOAHT K npeHe6pemHMO Mano~ norpewHocTH 
a npo~ecce B~4HcneHHR. C4HTanocb TaKme, 4TO aKcHanbHoe ABHmeHHe 
npH6nHmeHHo onHc~eaeTcR nHHe~H~M AH$$epeH~HanbH~M ypaeHeHHeM 
2-ro nopRAKa. no3TOMY AnR KamAO~ R-4aCTH~~ no ABYM nHHe~Ho He
aaBHCHM~M TpaeKTOPHRM B~4HCnRnaCb MaTpH~a nepeXOAa aKCHanbHOrO 
ABHmeHHR 4epea nonoeHHY o6opoTa. KamAo~ R-4acTH~e cTaeHnHCb 
B COOTBeTCTBHe 50 z-4aCTH~, paBHOMepHO pacnpeAeneHH~X no B~COTe 
~enH HCT04HHKa. nonomeHHe 3THX 4acTH~ onpeAenRnocb c waroM 
a non-o6opoTa npH noM~H nony4eHHO~ MaTpH~~ nepexoAa. Ha4ano 
ABHmeHHR ny4Ka COBnaAano C B~COK04aCTOTH~M nepHOAOM, AnR KOTO
poro 4acToTa ycKopR~ero nonR 6~na pasHa ~HKnOTPOHHO~ 4acToTe 
MarHHTHoro nonR a ~eHTpe. TaKHM o6paaoM, paccMaTpHeancR He eecb 
ny4oK, a MHKpo6aH4. 
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PHc.S. ~asoBMH aKcenTaHc nynnepa. 

3$$eKTHBHOCTb npoxomAeHHR ny4Ka R-4aCTH~ (z0 = z~ = 0) 4epea 
nynnep noKaaaHa Ha pHc.5, rAe Vmn - aMnnHTYAa YCKOPR~~ero HanpR
meHHR Ha AYaHTe, ~st - Ha4anbHaR $aaa. 06nacTb A onpeAenReTCR 
4aCTH~aMH, nonaBWHMH Ha nepeAH~~ CTeHKY nynnepa, Ha pa3PRAHY~ 
KaMepy HOHHOrO HCT04HHKa, a TaKme 4aCTH~aMH, He 060rHyBWHMH 
OCb YCKOPHTenbHO~ KaMep~. B nocneAHeM cny4ae HMeeT MeCTO nH6o 
nonaAaHHe TaKHX 4aCTH~ Ha nynnep npH noeTopHOM nepece4eHHH aa
aopa, nH6o Ae~eHTPHPOBaHHe op6HT aa c4eT cnHwKoM 6onbWHX ycTa
HOBHBWHXCR aMnnHTYA CB060AH~X paAHanbH~X KOne6aHH~. 06naCTb C 
onpeAenReTcR noTepRMH 4aCTH~ BHYTPH nynnepa, o6nacTb B - aKcHanb
H~MH noTepRMH 4aCTH~, H TOnbKO o6naCTb D COOTBeTCTByeT napaMeT
paM, npH KOTOp~X 4aCTH~~ npOXOART 6e3 noTepb nepe~e 20 060pOTOB. 

C ~enb~ coxpaHeHHR 4aCTH~, TepReM~X Ha nynnepe, 6~n paccMoT
peH TaKme eapHaHT c $HnnepaMH, OTKP~To~ anepTypo~ H reoMeTpHe~ 
$Hnnepoe AYaHTa, coenaAa~e~ c reoMeTpHe~ nynnepa. AnR cornaco
eaHHA ny4Ka H3 HCT04HHKa C aKcenTaHCOM nepB~X o6opOTOB YCKOpH
TenR 6~n 6~ noneaeH aKcHanbH~~ KonnHMaTop, ycTaHaenHeaeM~~ Ha 
WTOKax HCT04HHKa ropH30HTanbHoro eeoAa 4epea non-o6opoTa nocne 
Ha4ana ABHmeHHR/8/. 3$$eKTHBHOCTb aaxeaTa ny4Ka Ha nepe~x o6o
poTax AnR AaHHoro eapHaHTa noKaaaHa Ha pHc.6. B 3TOM cny4ae AnR 
onTHManbHoro ~eHTpHpoeaHHR op6HT Ha nepe~x ABYX o6opoTax noTpe-
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PHco6o 3~eKTHBHOCTh saXBaTa nyq
Ka AfiH BapHaHTa ~eHTpa 6es nyn
nepa: 1 - Vmn = 50 KB, 2 - Vmn = 
= 30 KB, 3 - vmn = 15 KBo 
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PHCo7o P~anh~e pasMep~ nyqKa: 
1 - e = 7o, 2 - e • 1s7oo 

PHco8o ~asoBoe AB~eHHe 
nyqKao 

fina~nnch CMeweHMe MCT04HMKa no OCM X K ueHTPY Ha 7 MM B cpaaHe
HMH C aapHaHTOM, npeACTaaneHHWM Ha pHColo npH 6onbWHX Ha4anbHWX 
~a3aX 'st noTepH CBA3aHW C OTCYTCTBHeM ueHTPHPOBaHHA op6HT, npH 
Manwx 'st - c HapyweHHeM aKcHanbHO~ ycTo~4HBOCTHo AKcHanbHWe 
noTepH 4aCTHU npH Vmn • 50 KB ao aceM AHana3oHe Ha4anbHWX ~a3 
o6~ACHA~TCA paccornacoaaHHeM ~OPMW aKcenTaHCa YCKOPHTenA H 3MHT- · 
TaHca ny4Ka H3 HCT04HHKao AnA aapHaHTa ueHTpa c nynnepoM Ha 
pHco7 H 8 noKa3aHo.PaAHanbHo-~a3oaoe ABHMeHHe MHKpo6aH4ao ~nA 
3Toro •e cny4aA Ha pHco9 H 10 noKa3aHw orH6a~aA ny4Ka npH aKcH
anbHOM ABHMeHHH H z-3MHTTaHC nocne 20 o6opOTOBo npocTpaHCTBeHHW~ 
3aPAA, ~eKTW KOTOporo He paCCMaTpHBa~TCA B AaHHO~ pa6oTe, npH
BeAeT K HeKOTOPOMY yaenH4eHH~ z-orH6a~e~ H aKCHanbHOrO 3MHT-

TaHCao 

\ 

TaKHM o6paaOM, 4HcneHHW~ aHanH3 nepawx o6opoToa MHKpo6aH4a 
AnA ~aaoTpoHa nnn OHRH npH OKOH4aTenbHO~ KO~HrypauHH ueHTpanb
HWX 3neKTPOAOB noKa3an, 4TO o6ecne4HBaeTCA AOCTaT04HaA nPOAOnb

l HaA H nonepe4HaA ~OKYCHpoBKa 4aCTHU AnA yCKOP8HHA HX B Te4eHH8 
, nepaoro ~aaoaoro Kone6aHHAo nepawe 3KcnepHMeHTW no aanycKy yc-
, KOPHTenA noaaonHnH nony4HTb ny40K Ha PaAHYCe 20 CM npH Vmo • 
'• 35 KB, 4TO nOATBepJICAaeT awBOAW AaHHO~ pa6oTwo B AanbHe~weM 

6yAeT npo.BeAeH 6onee nOAPOOHW~ aHanH3 nonepe4HWX cao6oAHWX KO
' ne6aHH~ 4acTH4o 
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AeTop~ 6naroAaPH~ B.n.AM~Tp~eecKoMY aa nocTaHOBKY aaAa4~ 
~ noAAep~KY e pa6oTe ,. a TaK~e B.B.Konbre aa none3H~e o6cy~-
AeH~R. 
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PyKon~cb nocTyn~na e ~aAaTenbcK~~ OTAen 
16 ceHTRfiPR 1983 roAa• 

Bopo*~08 C.6., WaKyH H.r. 
napaMeTpw op6HT 8 ~eHTpanbHOH o6nacTH ~a30TPOHa OH~H. 
YcKopeHHe MHKpo6aH4a 

P9-83-658 

PaccMaTpH8a~TCR npo6neMw AHHaMHKH ny4Ka 8 ~eHTpanbHOH o6nacTH ~a3o
TpoHa OH~M. HccneAoBaHHe 8WnonHRnocb c ~enb~ aHanH3a aKcHanbHOH ycTOH4H-
80CTH ny4Ka, O~eHKH paAHanbHOrO 3MHTTaHca, BWRCHeHHR BnHRHHR pa3nH4HWX 
803M~a~Hx $aKTopoa Ha napaMeTpw op6HT. Pac4eT AHHaMHKH ~Y4Ka npo80AHncR 
C HCnOnb308aHHeM T04HWX ypaaHeHHH ABH*eHHR B H3MepeHHWX H paC4eTHWX 3neKT
pH4eCKOM H MarHHTHOM nonRX yCKOPHTenR. 4HcneHHWH aHanH3 noKa3an, 4TO 
o6ecne4H8aeTCR AOCTaT04HaR npOAOnbHaR H nonepe4HaR ~KYCHP08Ka 4aCTH~ B Te-
4eHHe nep8oro ~asoaoro Kone6aHHR. 

Pa6oTa 8WnonHeHa 8 na6opaTopHH RAepHwx npo6neM OH~H. 

tooe.eHHe ~8AHHeHHOrO HHCTHTYTa ~AePHWX HCCneAoaaHHM. AY6Ha 1983 

Vorozhtsov S.B., Shakun N.G. P9-83-658 
~r~t~ Parameters In the Central Region of the JINR Phasotron. 
Microbunch Acceleration 

Beam dynamics problems for the central region of the JINR phasotron 
are considered. The study was carried out in order to analyse beam axial 
stabilities, to evaluate the radial emittance and the effects of various 
perturbations on the particle parameters. Exact equations of motion were 
used for particle tracing in the measured and calculated electrical and 
magnetic fields of the accelerator. Computer studies have shown that suffi
cient longitudinal and transversal particle focusing are provided during 
the first phase oscillation. 

The Investigation has been performed at the Laboratory of Nuclear 
Prob I ems, J I NR • 
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