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~ccneAoBaH~e aKcHanbHOH ycTOH4HBOCTH ABHmeHH~ 4aCTH~ e ~eHT
panbHOH o6naCTH ~a30TPOHa CB~3~BaeTC~ C B~4HCneHHeM AnHHbl BOnH~ 
~ z aKCHanbHOH orH6a10111eH rpynn~ 4aCTH~ C OAHOH H TOH me CTapTo
BOH ~a30H B~neTa H3 HCT04HHKa no OTHOWeHHIO K YCKOp~IOIJieMy non10. 
HaH6onee peanHCTH4H~H aHanH3 Tpe6yeT B~4HcneHH~ ~z e AHHaMHKe, 
Ha op6HTaX YCKOpeHH~X 4aCTH~ H B ycnOBH~X cnomH~X TpeXMepH~X 
KOH~Hrypa~HH 3neKTPH4eCKOrO H MarHHTHOrO noneH B ~eHTpe YCKOpHTe
n~. KpoMe Taro, onpeAen~eTc~ aKcenTaHc aKcHanbHoro ABHmeHH~ Ha 
nepBbiX o6opoTaX C y4eTOM orpaHH4HBaiOIJieH anepTypy KOH~Hrypa~HH 
3neKTPOAOB e ~eHTpe/l/ PaccMaTpHeaeTc~ TaKme ycTOH4HBOCTb AHHa
MH4eCKOH CHCTeM~ 11 ny40K - BHeWHHe non~ 11 K pa3nH4H~M ~aKTOpaM 
HCKameHH~ 3neKTPH4eCKOH H MarHHTHOH MeAHaHHOH nnOCKOCTH, MeTOA~ 

pac4eTa op6HT B ~eHTpe YCKOPHTen~ H COOTBeTCTBYIO~He nporpaMMbl 
An~ 3BM paccMaTpHeanHcb e/ 27. 

4acToTa aKcHanbH~X Kone6aHHH Qz = 1/.\z, onpeAen~eMa~ Ha rpa
HH~e AHana3oHa Ha4anbH~x ~a3 ~st. c HaHXYAWHM ycnoeHeM no z-~oKy
cHpOBKe, npeAcTaeneHa Ha pHc.1. An~ cpaeHeHH~ Ha 3TOM me pHcyHKe 
noKa3aHa 3aBHCHMOCTb Qz' B~4HCneHHa~ B CTaTH4eCKOM pemHMe, Ha 
paBHOBeCH~X op6HTaX COOTBeTCTBYIOIJieH 3HeprHH An~ 3aAaHHOrO MarHHT
HOrO non~.KaK BHAHO H3 pHCYHKa,HMeeTC~ 3Ha4HTenbHOe YCHneHHe aK
CHanbHOH ycTOH4HBOCTH An~ peanbHOH pac4eTHOH TpaeKTOPHH no cpae
HeHHIO CO CTaTH4eCKHM cny4aeM. 3TO o6D~CH~eTC~ He TOnbKO HanH4HeM 
~OKyCHPOBKH YCKOp~IOIJIHM 3neKTpH4eCKHM noneM, HO H AHHaMH4eCKHMH 
3~~eKTaMH /KOHe4HOe 4HCno o6opOTOB npH npoXOmAeHHH 30H~ MHHHManb
HOH ~OKYCHPOBKH/. 

Pac4eT~ noKa3~BaiOT, 4TO KPHB~e 1 H 2 coenaAaiOT nocne 50 o6opo
Toe /3HeprH~ ~4 M3B/, KOrAa ~OKYCHPOBKa onpeAen~eTC~ B OCHOBHOM 
MarHHTH~M noneM. BapHaHT KOH~Hrypa~HH ~eHTpa ycKopHTen~ 6e3 nyn
nepa /~HnnepH~H eapHaHT/ xapaKTepH3yeTC~ /CM.pHc.2/ HeKOTOp~M 
nOHHmeHHeM MHHHManbHOrO 3Ha4eHH~ Qz C 0,14 AO 0, 10, npH4eM yee
nH4eHHe aMnnHTYA~ YCKOp~IOIJiero Hanp~meHH~ VmD He yny4WaeT CHTya-
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Puc.l. qacTOTa cso60AHh~ axcu
anbHb~ KOJle6aHHH AJlfl ~st =-18, 50, 
HanpmxeHHH Ha AYaHTe Vm 0=50 KB H 
nyJlJlepHoro sapHaHTa ~eHTpa. I -
AHHaMHqecKafl ~OKYCHpOsKa, 2 -
MarHHTHafl ~OKYCHpOSKa Ha pasHa
sec~ op6uTax. 
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Puc. 2. qacToTa axcHanbHhiX xo
ne6aHHH AJJH ~HJlJlepHoro sapuaH
Ta. I - ~st=-4,8°, Vmo=35 xB; 
2 - ~st =-15,4°, Vmo=35 xB; 
3 - ~st =-4,8°, Vmo= 40 xB. 
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4H~. 3TO 06CTOHTenbCTBO CBH3~BaeTCH C HeKOTOP~M paccornaCOBaHHeM 
aKcenTaHca neps~x o6opoTos AnH ¢HnnepHoro sapHaHTa npH ysenH4e
HHH VmD• 4TO BHAHO H3 cpaBHeHHH PHC. 3a H 36. 
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z'(~) 
z'(~) paa. PHc.3. AKcenTaHc nep

BhlX 20 060pOTOB: a/gnH 
nynnepHoro BapHaHTa: 
I - ¢ 81 =-18,5°, 2 -
<,6

81
=-7°, 3 - 3MHTTaHC 

HCTO~HHKa HOHOB; 6/gnH 
~HnnepHoro BapHaHTa 
npH <Pst =-7°: I - VmiF 

50 KB, 2 - Vmo =35 KB, 
3 - 3MHTTaHC. 

PHc.4, 3~eKT CMe~eHHH MeAHaH
HOll nnocKOCTH 3neKTPH~ecKoro no
nH AnH nepBoro nonyo6opoTa. 
ZE = 2 MM, <f>st = -18,50, Zq, 
z' - ~acTHOe pemeHHe. 
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AKcenTaHc neps~x o6opoTos onpeAenHeTCH np~ noMo~~ o6paTHOH 
TpaHc¢opMa4H~ orpaHH4~Ba~~~x z-anepTypy ¢~nnepos Ha ~enb ~OHHo
ro HCT04HHKa c ~cnonbaosaH~eM MaTP~4~ nepexoAa aKc~anbHoro AB~me
H~H.np~ 3ToM,XOTH nno~aAb aKcenTaHca pacTeT,Ha6n~Aa~TcH noTep~ 
4aCT~4 Ha ¢~nnepax. ~nH nynnepHoro sap~aHTa oTcyTcTsy~T noTep~ 
ny4Ka so seeM A~anaaoHe Ha4anbH~x ¢aa /a 3TOM cny4ae He y4~Tblsa
eTCH npocTpaHCTBeHH~H 3apHA/. TaK~M 06pa30M, B OTCYTCTB~e B03My
~a~~~X $aKTopos ~MeeTcH AOCTaT04HaH aKc~anbHaH ycTOH4~BOCTb ny4-
Ka Ha neps~x 30 o6opoTax. 

BnHRH~e ~cKameH~H MeAHaHHOH nnocKOCT~ ycKOPH~~ero nonH Ha 
aKc~anbHOe AB~meH~e MOmHO npocneA~Tb, on~paHCb Ha np~HHTOe HaMH 
npeAnonomeH~e o n~HeHHOCT~ ypasHeH~H z-As~meH~H 4aCTH4. B o6~eM 
cny4ae C4HTaeM, 4TO 3TO ypaBHeH~e ~MeeT B~A 

z"+a(O) Z'+f3(0) Z= b(O), /1/ 

rAe WTp~X 03Ha4aeT AH¢¢epeH4~POBaHHe no a3HMYTY 0; 
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e- aapHA 4aCTH4~, E- nonHaH 3Hepr~H 4aCTH4, p -~Mnynbc 4aCTH4~, 
E 

0
- 3Hepr~H noKoH, T - KHHeTH4ecKaH 3Hepr~H, E z - oT n~4HaH oT 

HynH aKc~anbHaH cocTasnH~~aH 3neKTP~4ecKoro nonH, noHBnH~~aHCH 
B reoMeTp~4eCKOH MeAHaHHOH nnOCKOCTH np~ CMe~eH~H AYaHTa ~ paM
K~ no oc~ z Ha sen~4HHY zE' BR - paA~anbHaH KOMnoHeHTa ~cKame
HHH MarHHTHoro nonH. np~ 3TOM cornacHo/ 3/ 4acTHoe peweH~e /1/, 

') ~n~ T~aeKTOPH~ ABHmeH~H 4eHTpa ny4Ka, ~Me~~ero Ha4anbHWe AaHH~e 
z
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- n~6~e n~HeHHo-Heaas~CHMWe peweH~H ypasHeHHH /1/ np~ 

b (0) = 0 , ~ rAe onpeAen~Tenb BpoHcKoro 

Y!(O)=det[<ll(O)l. /5/ 

PHc.5. 3~eKTHBHOCTb npoxo~eHHH 
rpynnoH ~aCTH~ c Ha~anbHOH ~a30H 
<,b = -21,5° nepBblX 30 060p0TOB UpH 

st. " 
HanH~HH HCK~eHHH MeAHaHHOH nnoc-
Knr~~- v~~ = 35 KB. ~HnnepHhlH Ba-

PHc. 6. 0rH6ruo~aH rpynllbi ~acTH~ c 
~a3oH -~., 1 ,; -21 5°: a/ BR = 0; 

- 'f1 s • ' 
6/ Ba= 1,4 rc. 

Ha p~c.4 noKaaaH~ peaynbTaTw pac4eTa no /3/ AB~meH~H 4eHTpa 
ny4Ka AnH nepsoro nonyo6opoTa np~ CAB~re AYaHTa ~ paMK~ no oc~ 
z. Ha 3TOM me p~cyHKe noKa3aHo 3neKTP~4ecKoe none, B03H~Ka~~ee 
npH 3TOM BAOnb paA~anbHOH TpaeKTOP~~ 4acT~4w. Pac4eT TpaeKTOP~~ 
c Ha4anbH~M~ AaHH~M~ z

0 
= z'0 = 0 no nonHwM ypasHeH~HM AB~meH~H 

np~ BCeX npo4~X paBHWX ycnoB~HX no OTHOWeH~~ K awwenp~BeAeHHOMY 
peaynbTaTy Aan npaKTH4eCK~ cosnaAeH~e c pac4eToM no /3/, Aame 
AnH nepsoro nonyo6opoTa, 4TO noATBepmAaeT npas~nbHOCTb npeAnono
meH~H 0 n~HeHHOCT~ ypaBHeHHH z-AB~meH~H. 

PeaynbTaTw aHan~aa sn~HH~H 3neKTP~4eCKOH ~ MarH~THOH MeA~aH
HbiX nnOCKOCTeH Ha 3$¢eKT~BHOCTb npoxomAeH~H ny4KOM nepBWX 30 o6o
POTOB npHBeAeHW Ha pHC. 5, npH 3TOM paCCMaTpHBanacb ¢st.= -21 , 5° 
AnH ¢HnnepHoro sap~aHTa, rAe 3¢¢eKTbl Ae¢oKycHposK~ Hrpa~T aaMeT-
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HYI:l pOJlb. AMnm1TYAa yCKOPRIOU4ero nonfl 6bl11a HY!>Ke HOMYIHaJlbHOH Ha 
15 KB. Pa c npeAene HY!e cpeAHel1 cocTaB11RIOU4e l1 MarHY! THoro nonR BA011 b 
paAYIYCa Y!MeJlO $OpMy 3KCnepY~MeHTaJ1bHOH . 3aBY!CYIMOCTYI, npY~BeAeHHOH 
B pa6oTe / 4/ . H3 pl-1c.5 BYIAHO , 4TO np l-1 MYI HYIMaJlbHOH anepType $1-111-
JlepOB 25 MM a KcY~a11bH~e CABY~r l-1 AYaHTa 1-1 paMK I-1 He AOJl>KH~ npee~waTb 
2 MM, BR B 06JlaCTYI R < 20 CM AOJl>KH.a 6~Tb He B~we 0,8 rc. 

XapaKTep noBeAeHY!R Or l-1 6a10114el1 COOTBeTCTBYIOU4eH rpynn~ 4aCT YI~ 

A11R HeYICKa >KeHHOH MeAY!aH HOH nJlOCKOCT I-1 1-1 npH HaJ1H4HH OCTaT04HOH 
BR, npHBeAeHHol1 e / 4/, noKa 3aH Ha ~Hc.6. Ha pHc.7 HJ11110CTpHpye TcR 
3~$eKT noTepH ny4Ka npl-1 BR= 5 , 6 rc. npH 3TOM HH~eK~HR npoHcxo
AHJla B HHTepeane Ha4a11bH~X $a3 ¢ 81 ~ - 75° ·+. +5° . H3 PHCYHKa 
BHAHO , 4TO A11R R < 7 CM HMeiOT Me CTO noTepH 4aCTH~ OTpH~aTeJl bH~X 

$a3 1-13-3a Ae$oKyCHPOBKH. Ha 4H Ha R c R > 8 eM npoRBJlReTcR 3$$eKT 
YICKa>KeHHR Mar HH THOH MeA Ha HH OH n110 CKOCTH. 

€% 
100h-------

50 

PHc. 7 . 3aBHCHMOCTb HHTeHCHBHo

CTH ll)T'IKa OT paAJiyCa npH ¢ s t := 
= 7° ; Vmo= 35 KB , cllHrmepHbiH 
n a p HaHT . I - B R = 0, 2 - B R = 
= 5 ,6 rc. 

8 3aKJ1104eHHe He06XOAHMO OTMe THTb, 4TO aHaJll-13 aKCYiaJlbHO r O AB H
>KeHY!R ny4Ka npHBOAHT K B~BOAY 0 HaJ11-14H H AOCTaT04HOH aKCHaJlb HOH 
ycToi14H BOCTH 4aCTYI ~ e AHa na3oHe Ha4a11bH~x $a3 (25° - 35°) 3a 
C4eT C04eTaH HR ~OKyCHpOBKH y CKOpRIOU4HM H MarHH TH~M nOJ~~H , a -
>Ke AHHaMH4eCKHX 3¢$eKTOB. 

AnR $HJ111epHoro eapHaHTa H noHH>KeHH~X - 3Ha4eHHI1 aMn11HTYA~ ycKo
PR~ero nOJlR npH 3aAaHHOH aKCHaJlbHOH anepType B ~eHTpe 25 MM HMe
eT MeCTO H3J1HWHRR KPHTH4HOCTb K BeJ1H4HHe HCKa>KeHHR MarHHTHOH Me
AHaHHOH nnocKOCTH /~Aon. < 0,8 rc/. B 3TOM c11y4ae ocna6neHHR 
AOnycKa Ha HCKa>KeHHR MarHHTHOH MeAHaHHOH n110CKOC,TH, no-BHAHMOMY , 
MOlKHO A06HTbCR nyTeM BBeAeHHR 3HaKonepeMeHHOrO BCn11eCKa cpeAHel:\ 
aKCHaJlbHOH KOMnOHeHT~ MarHHTHOrO nOJlR HJlH yBeJ1H4eHHR aKCHaJlbHOH 
anepTyp~ $HJ1Jlepoe Ha nepe~x o6opoTax. 

AeTop~ e~pamaiOT ceo10 rny6oKyiO 6naroAaPHOCTb B.n . AMHTpHeecKo
My 3a nOCTaHOBKy 3aAa4H H nOAAep>KKy npH pa6oTe, a TaK>Ke n . M.0HH
U4eHKO H B.B.Konbre 3a none3H~e o6cy>KAeHHR. 
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Bopo•~oa C.6., WaKyH H.r. 
napaMeTpw op6MT B ~eHTpanbHOH o6naCTM ~aaoTpOHa OHRH. 
AKCManbHoe ABM*8HMe 

P9-83-719 

HccneAyeTcA aKcManbHaA ycTOH4MBOCTb nepawx o6opoToa a ~aaoTpoHe OHRH 
npM paanM4HWX Pe*MMax pa6oTw. B AMHaMM4eCKOM pe*MMe aw4MC~nacb AnHHa aonHw 
orM6a~eH rpynnw 4aCTH~ AnA cpaaHeHMA c Tpe6yeMWM 3Ha4eHMeM. B peaynbTaTe 
6wno noKaaaHo, 4To c~ecTayeT AOCTaT04HaA aKcManbHaA ~KycMpoaKa ny4Ka. 
06HaPY*8HW TaK*e nOBWWeHHWe Tpe6oaaHHA K T04HOCTM ~PMMPOBaHMA M8AHaHHOH 
nnocKOCTM MarHMTHoro nonA OAHOro M3 pe*HMOB pa6oTw. HaMe4eHw nyTM ocna6ne
HMA AOnyCKa Ha ropM30HTanbHY~ KOMnOH8HTy nonA. 

Pa6oTa awnonHeHa a na6opaTOPMM AAePHwx npo6neM OHRH. 

Vor~zht~ov S.B., ~ ha ku n N.G. P9-83-719 
Or~1t Parameters 1n the Central Region of the JINR Phasotron. 
Ax1al f.fotion 

The .purpose of. the study was the investigation of the axial stability 
of the f1rst turns 1n the JINR phasotron for various modes of operation. 
:he wave_length ~f the axial envelope of the set particles was calculated 
~n dynam1cal reg1me for comparison with the prescribed one. As a result, 
1t was shown that there exists the sufficient axial focusing of the beam. 
For some mode of acceleration the increased requirements to the accuracy of 
magnetic field median plane shaping are found. The ways for weakening of 
allowance for horizontal field component are designed. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 
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