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~R HCnOnb30BaHHR ]MY B KaqeCTBe HH~eKTOpa B YCKOPjTene 3neK'liI ~	 TpOHHO-HOHH~X KOneq/I/ H na3epe Ha CB060AH~ 3neKTpoHax 2/ Tpe6yeT

CR ~COKoe KaqeCTBO YCRopeHHoro nyqRa, B qaCTHOCTH ManOCTb OTKnOHe

HHR qeHTpa nyqRa OT OCH YCKOpHTenR H CER3aHHOrO C 3THM OTKnOHeHHeM 

KOrepeHTHOrO yrna TpaeKTOpHR 3neRTpOHOB/3/ . KOrepeHTHOe CMe~eHHe 
nyqKa 06R3aHQ, B OCHOBHOM, ~eRCTBHD ~BYX ~aKTOpOB: HeTO~OCTH YCTa

HOBKH KaTO~a H Cnyqa~HO~;pa36pocy oce~ OT~enb~X ~OKYCHpyn~HX KaTY

lUeK no ~nHH~ YCKopHTenR ~ . HH~e nOKa3aHO, qTO BnHRHHe 3THX ~aKTO
pOB MO~O ocna6HTb nyTeM ~Ha6aTHqeCKOrO YBenHqeHHH HanpR~eHHOCTH , 
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~OKYCHpyn~ero MarHHTHoro nonR B~onb OCH YCKopHTenH. 

I. 3HaqHTenbHoe CMe~eHHe nyqKa, Ha6~~aeMoe B ~GoKonepBeaHC

HUX 6ecceTo~ HCTO~HRax SneKTpOHOB, MO~O 06õHCHHTb cne~~KM 

o6pa30M. ilycTb Bcne~CTBHe HeTO~OCTH YCTaHOBKH KaTo~a nyqOK CMe~eH 

OTHOCHTenbHO qeHTpa aHO~Ho~ anepTY~ (~nR onpe~eneHHocTH BBepx). 

Ha 6nHJKattrnett K nyqKY qaCTH no aepxaocra aaona npa 3TOM cxouuenrpa

pyeTcH H36~TOqHU~ nonO~TenbHUtt 3apH~, 6naro~apH KOTOpOMY HanpH~eH

HOCTb ~TRrHBa~mero sneKTp~eCRoro nonR B BepxHe~ qaCTH aHO~-KaTO~

Horo npoMe~TKa OKa~eTCH 6onbwe, qeM B HH~ett. CooTBeTcTBeHHo, MaK

CHMYM TORa SMHCCHH TaRJlte CMeCTHTCH BBepx. B pe3ynbTaTe OTRnOHeHHe 

n~a MOJlteT MHOrOKpaTHO npe~CHTb OWH6KY B YCTaHOBKe RaTo~a H 6~Tb, 

COOTBeTCTBeHHO, TPY~HO YCTpaHHMHM. 

ITpH aHanH3e 3Bon~qHH Haq~bHOrO OTKnOHeHHR rryqRa npe~onO~M, 

'tITO 3a aHO~OM M8rHHTHoe none CKaqROo6pa3HO p~CTeT OT HyneBoro ypOB

HR ~O 3HaqeHHR BtB~n H 3aTeM nnaano YBenHqHBaeTCR ~O 3Ha'tleHHR Bf 
Ha ~o~e YCKopHTenR. qacToTa p~HanbHoro ~BHJlteHHR rr,yqKa C yqeTOM 

~e~KYCHpYD~erO ~ettcTBHH 3apR~OB, ~qHpOBaH~ Ha CTeHRe KaHana 

panayca d ,~aeTCR mpaJlteHHeM/
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B e~HHHqax c~n, I - TOK B rryuxe , 

aa, C - CROpOCTb CBeTa. ilyCTb $0 
HaR CKOpOCTb qeHTpa rryqRa npH Bxo~e 
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~:= p.-	 ,I~'e (1 = 17 KA 
0e H rn - 3ap.R~ H Macca 3JIeRTpO

H i: - OTKnOHeHHe H panaans
B MarHHTHOe nOJIe. AAHa6aTHqeCRHn 

HHBapHaHT RorepeHTHoro Pa.AHaJIbHOrO ~BHJlteHHR 

eb&tah~~UH~n KHC~ 
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2 t 1. 2 
) CHaJIbHaR ,lJ)IHHa H :R. - cpe,D,Hl-dt Pa,IJ,HYC xarymea; #== lcl~ - qHCJIO KaTY

=m·~t6-~·5 :::m·?ht"l·(~·lo +-~I ~ , ~ o ~~ (2) mex na ,D,JIHHe YCKopHTeJUI La:.If., I o 
Ha pHCYHKe nOKa3aHl:l 3aBHCHMOCTH KorepeHT~X yrJIOB ~f H8

MHHHMaJIeH npa aI;; z: I fo 1 • B 3TOM c.nyqae aMnJIHTy,n,a pa,IJ,HaJIb~. KOJIe
BI:lXO,D,e 113 YCKopHTeJI~ OT aMnJIHTY,D,bI MarHHTHOI'O nOJIR 8 f ,D,JIR ,D,BYX

6aHH~ Jt H KorepeHTHI:l~ yrOJI l.leHTpaJIbHOf.t rpaexropaa ot=- "~f: 
paCCMOTpeHHI:lX CJIyqaeB. Kp~Ba.fl I - nOCTORHHoe B,D,OJIb TpaKTa MaI'HHTHOe

Ha BI:lXo,n,e YCKopHTeJI~ TaKMe npHHHMa~T MHHV~aJIbHl:le SHaqeHHH. 
nOJIe BeJIHqHHO~ SI . KpHBBJI 2 - MarHHTHoe nOJIe, pacTy~ee nponop

B CBRSI1 co CKaSaHHHM BhIllie CJIe~eT 01K~aTb JiMeHHO 60JIbmme aavans
l\HOHaJIbHO ~. Õ ,IJ.O KOHetlHOI'O 

HblX CMellieHHA nYl.lKa npH Exo,n,e B MarHHTHoe nOJIe, a He HaqaJIbHHX CKOpOC '.1) 1.. "'P8A 3HaqeHHR, co snanaoaero c Bt 
Tef.t, TaK qTO OnTHMaJIbHOe SHaqeHHe E3in ,D,OJIMHO 61:lTb 6JIHSKJiM K no .t 100' PaCqeT npOBe,D,eH ,D,JIR napaMeTpOB 
porOBOM,Y SHal.leH~ (I). ~ee H~R~eHHocTb MarHHTHoro nOJIR ,D,OJI~a ,.J 
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MaI'HHTHof.t cicTeMbl YCKopHTeJIJl . 
.: 1soapacrars ae Me,n,JIeHHee q6M Vt7' . 

60 / CilllYH,lJ,-2o!3 .!\aK . BH)J.HO H3 PHCYH
I1oCKOJIbKY npa B, ::: 13th (z(n) 6pHJIJII03HOBCKHtt pa,.u.HYC nyqKa HM8eT xa , ,lJ)IfI BI::::;: 2 KrC IDAeeTCfI 3Ha~n LO

SHaqeHHe a = d/"din' 6JIHSKOe K pa,n,HYCY KaHaJIa, KOHCTPYKl.lHR HCTOl.lHH- qHTeJIbHl:lf.t BI:lHrpHm B BeJIHtlHHe KOI'e
Ka 3JIeKTpOHOB ,D,OJIMHa 06eCrreQHBaTb M~IOCTb 3MHTTaHCa nyqKa H OTCYTCT ~BI,r,20 

peHTHoro yrJIa ol; BO BTOpOM
BHe nYJIbCal.lH~ el'o orH68IDme~. o o~ 1,0 \5 2,0 2,5 3,0 3.5 L,O CJIyqae. 

2. CJIe,D,yR pa60Te/4/ , aHaJIH3 BJIHRHHR HeTOtlHOCTH YCT8HOEKH ~KY
,fl" CHp~HX KaTymeK npOEe,D,eM B npeHe6peme~IHH CTeHOQHO~ ,n,e~KycHpOBKott. JIHTepaTypa 
<I rrOJIyqaeMHA TaKKM 06pasoM pesYJIbTaT ftBJIReTCR oQeHKo~ cBepxy. BBe,D,R 

1. CapaHQeB B.rr., ilepe~bmTettH S.A. KoJIJIeKTHBHoe YCKopeHHe HOHOB,D,eKapTOBY cHcTeMY KOOp,IJ.HHaT H 060SH8qM f.=X+i·Y ,B~:=8+B\I' r,D,e X 
- )( (J 3~eKTpOHHI:lMH KOJIbQ8MH. M.: AToMHs,D,aT, 1979.H ~ - KOOp,D,HHaTH JIOKaJIbHOrO QeHTpa Macc nytlKa, SanHmeM ypaBHeHHe 

2. KOJIOMeHCKH~ A.A., JIe6e,D,eB A.H. KBaHTOBaR 3JIeKTpOHHKa, 1978,el'o nonepetlHoro ,D,BHMeHHR B B~~e
 

T.5, c.I543.

çLp,'cr,d~ +i~8 .dr =i~'l'B (3) 3. ,L{OJI6HJIOB r.B. Iof np. Ol1ffi1, P9-84-631, ,L\y6Ha, 1984.dzr az mc2 

l dz me 1- 4. KasapHHoB H.D., Ka3aqa B.H. OMflM, P9-87-24, ~6Ha, 1987. 
QepT8 Ha,D. ,D,8HHOtt BeJIHqHHott OSHSl.laeT ycpe~eHHe no ~KQHH paçnpe,D,e~ 5. A.1IeKcaxIDi 1).11. OMffi1, P9-87-196, ~6Ha, 1987.

-&~J
JIeHHR qaCTH~~ B nytrKe. llpe,D,cTaBJI.RR.-pemeHHe (3) K8K /=Qt(::zJ-e -I- ~(z), 

r,D;e t1Z)= frrr'/d7' li .:Jaz) = %~1~!GY' noJIytfiM cJIe,IU'IOmyKl oQeHKY
 
KorepeHTHoro yrJIa Ha ~O,D,e HS Be~ero M8rHHTHoro nOJIR, 06YCJIOan8H

Horo HSMeHeHHeM 0606lIieHHOrO MOMeHTa uYqK8 Ha CJIyqaRHblX 83HMYTaJIbHO-

HeCKMMeTpHl.lHI:lX B03~eHHKX:
 

í 2 ~ 
et :: V% .Kf· [<la~11 >] ~ , (4) 

e·e; f 12 
r,D,e }é-t:= /?7cl.r?f~ ,< ai > - ycpe~eHHb1R no peaJ1HsaQHRM 
KB~T MO~JIR KOMTIJIeKCHOR 8MnJIHTY~, KOTOpHR CBRSaH co cneKTpou 
~pbe KOppeJIJlQHoHHOR !PYHKQHH ~OB F(x) cJIe~~KM oõpaaoa: 

[<1141'>] i,I~ = Bot°/:',.y;;{to /F~[I«'l) R].cJ-i ]1/2. . (5) 

~pbe-cneKTp myMOB HMeeT B~ } 

( x: C<) (t;r.10 ) 

2. 'Ii fi: 11. -,r -R' ~L R.. f)
f(X)== ~. lCi (x ) , (~). (~' -.j/J1 ~; x= jC(l:)' • (6) 

PyKOIIIdCll ~ocT~a B Ha,n;aTeJThmcrm OT,IteJI ~ 3~ecb 6 - BeJIHtIHHa Cpe,D,H8KBa,n,paTHtrn:oro paaõpoca ocaR ~KyCHPYDntHX Ir ,It8Ra6pa 1987 rona, 
Ka'l'ymeK OTHOCHT8JIbHO OCH YCKOpH'l'eJUI; .À. - nepaon C~PYKTYIH, L - 8K
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TEMATMqECKHE KATErOPHH nYB]HKAUHH 

OBnE~HHEHHOro HHCTHTYTA H~EPHWX 

HCC]E~OBAHHH 

HH,~:~eKc TeMaTHKa 

1. 3Kcnep~MCHTanbHaR $~3~Ka B~COK~X 3Hepr~~ 

2. TeopeT~4ecKaR $~3~Ka e~coK~x 3Hepr~R 

3. 3Kcnep~MCHTanbHaR HC~TpOHHaR $~3~Ka 

4. TeopeT~4ecKaR $~3~Ka H~3K~x 3Hepr~~ 

5. MaTeMaT~Ka 

6. HAepHaR cneKTpocKon~R ~ paA~OX~M~R 

7. '~3~Ka TA~en~X ~OHOB 

8. Kp~oreH~Ka 

9. YcKop~Ten~ 

IU. ~BTOMaT~3a~~R OOpaOOTK~ 3KCnep~MCHTanbH~X 
AaHH~x 

11. B~4~Cn~TenbHaR MaTeMaT~Ka ~ TCXH~Ka 

12. X~M~R 

13. TexH~Ka $~3~4ecKoro 3Kcnep~MeHTa 

14. ~ccneAOBaH~R TBCPA~X Ten ~ ~~AKOCTe~ 

RACpH~M~ MCTOAaM~ 

15. 3Kcncp~MeHTanbHaR $~3~Ka RACPH~x peaK4~R 

np~ H~3K~X 3HCpr~RX 

16. ~03~MCTp~R ~ '~3~Ka 3a~~T~ 

17. Teop~R KOHACHC~poeaHHOrO COCTORH~R 

18. ~CnOnb30BaH~e peaynbTaTOB ~ MCTOAOB 

'YHAaMCHTanbH~X $~3~4CCK~X ~CCnCAOBaH~H 

B CMC~H~X o6naCTRX HayK~ ~ TCXH~K~ 

19. 6~o$~3~Ka 
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AneKcaxHH ID.H., KagapHHOB H.ID., 
Kagaqa B.H. 
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0 Tpe6oBaHHHX K <iJoKyCHPYJOIIl,eMy MarHHTHOMy nOJ110 B JlliY 
AHaJ1H3HpyJOTCH npHqMHbi, npMBOAHIIl,Me K KOrepeHTHOMy OTKJ10~ 

HeHMJO nyqKa OT OCH J1HHeHHOrO HHAYKIJ;HOHHoro yCKOpHTeJ1H. 
ITpeAJ10~eHo KaqecTBeHHoe o6~HCHeHHe 3KCnepHMeHTaJ1bHO Ha-
6J110AaeMbiM 60J1biiiHM nonepeqHbiM CMelll,eHHHM nyqKa B BbiCOKOnep-1' 
BeaHCHbiX 6ecceToqHbiX AMOAaX. IToKa3aHo, qTo BJ1MHHHe Ha xa
paKTepMCTHKM yCKOpeHHOrO nyqKa KaK HaqanbHOrO CMelll,eHMH, 
TaK H CJ1yqai:fHoro pag6poca B nOJ10~eHHH <lJoKyCHpyJOIIl,MX KaTy
IIIeK MO~eT 6b!Tb Cylll,eCTBeHHO OCJ1a6J1eHO aAMa6aTHqeCKHM yBe-
J1HqeHMeM HanpH~eHHOCTH npOAOJ1bHoro MarHHTHoro nonH no 
TpaKTy YCKOpHTeJ1H. 

Pa6oTa BWnOJ1HeHa B 06Ill,eHHCTHTYTCKOM HayqHo-MeTOAH
qeCKOM OTAeneHHH no <iJH3HKe BbiCOKHX 3HeprHi1 OH5IH. 

IlpenpHHT 06'be)lHHeHHoro HHCTHTYTa R)lepHbiX HCCJie)lOBaHHH. ,Uy6Ha 1987 

ITepeBOA O.C.BHHorpaAOBOH 
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About Requirements to Focusing Magnetic Field 
in Linear Induction Accelerator 

Causes reducing coherent beam deflection from a linear 
induction accelerator (LIA) axis are analysed. The quali
tative explanation of the experimentally observed big 
transverse beam displacement in highperveance gridless 
diodes is suggested. It is shown that the influence on 
accelerated beam characteristics of qoth the initial dis
placement and random spread of the focusing coil posi
tion can be made weaker by adiabatic increase in the lon
gitudinal magnetic field strength along the accelerator 
path. 
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