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3aPfI,IUl,Hll'.LI.YUHpyeMIJe Ha CTeHIWX KaRMa CMemeHHUM OTHOCHTeJI:bHO 

ero OCl! 3JIe1<TpoHHIlM IIyq1<OM. 3aT.fII'HB8.1OT JIY'IOK Ha cTeHKY /1-3/. ECJllI 

'1'01< IIpeBOCXO~T IIoporoBoe 3HaqeHHe, KOTopoe onpeAeJIHeTCH MecTKocTbD 

BHemHel W01<YCHpoBKH, TO nyq01< BHCaMHBaeTCR Ha CTeHKY KaR~. 

Ha. ~eHTp nyqKa. CMem8HHWl: Ha paccTomme r 0'1' OCR KaRMa pa

AHYca J. AeaCTByeT <iHJIa CO CTOPOHhl 3apmOBJ:PC If TOKOBhlX 11306pa.l1teHHR: 

F.:_ 2eI(1_ 2J! I-
r - ~CI' Je j3aJIf ) j~r~ , (J) 

rAe I - TOR B Il}"UtEl .,7dC! - (UtCHaJlbHM CKOPOCTb 3JIeKTpoHoB.

£, H ~ - KOaq$l:qReHTH 3RIJ;:umpoBrunm 3JIeKTpHQeCIWrO H MarnHTHO

ro nOJIeit Il}"Uta. sann:c~e. Bo0611le rOBOpH, 0'1' BeJIH'UlHl:l CM~lllleJ:!W'! 

H BpeMeHH. 

IlpH CTaI:\lIOHaPHOM OTKJIOHeHlm Il}"Uta KO~rqReHThl 3KparurpoBaHRIl 

JIeJltaT B npeAeJIaX 0 ~h ~ 1 . -«fi ~ I . ,lJ.Jm Il}"Uta B rJIa,Il,Koi 

npoBO)lJl1lleit Tpy6e .fc = fit ~ I ,TaR QTO MMeeT MeCTO KOMlIeHCaI:(lUI CM 

Hs06pal!teHlrll 1! I '::(1-j1.?'''5.£ pas. Ecu Tpy6a m~eeT KOJ.Ib~eBhle pa3peSU 

Jm1PHHO:li A C nepRoAOM L BAO.lIb OCR i! ,TO /2/ 

-( ~ ... ~&~~l' - .a I (2)Te - -I+ ~ tn7:Zt If l+ae6,£
-f- f,( 

rAe "*!.=L/2JTd • '1/::: C#..II"A/I. • lWfMYml (2) nOKaSl:lBam, QTO 

.I\.1lJI ClUUteHldJI AetPoXYCHpDBKH npH qllIKCHPOBaHHI:lX 3HatIeHlUOC A 11 L 
CJIe.IG"eT YBeJIH"lJIBaTl. nepHoA CTpyKTyphl L. ,lIp!! 9'1'011 J£: It -+ f 

/ 

newoKYCHpDBKa ~eHTpa nyqxa RMeeT MeCTO R npa ~eHKH no RaHany 

B ~3JIeKTpHRe /3/. IIPlf<{9M eca cpeAa 06JIa,Il,!).eT weppollBI'HRTHIOO! CBoli

CTBBMH, TO TOKOBHe Hs06paJJteHldJI YCRJIHBalO'l' AellcTB1I9 sapmOBI:lX c:£ ('() ). 
IlORBHeHlIe sapaAOB Ha CTeHKe BhlSBaHO IIOJIHpHSaI:\lIeR AH3JIeKTpRKa B IIOJ.Ie 

nyqKa. Ko~eHT 3KpumpDBaHldJI 3JIeKTpH'teCKoro nOJIJl C t a3llMY

1i1oti." , ":~~D BHCnrryr I 
1I(,.itl a'CJt,jOBIIil 
_ 6MSn"!OTEKA 

http:06JIa,Il,!).eT


TaJI:bHw.m: BapH~! Tpy6KOH, JfMelOllleft BHYTpeHIml pa,r(.lIYC L 1I HapYJ!!.-

Hm!: • paReHI 
J = (Ez...I)f"cf~f')
Tl: e 2 2 'if (cd) -rE-f') (3) 

r,Ile E - ~aJIeKTpH'leCKM npo:f!HI.\aeMOCT:b MaTepHaJIa TPY6KHoj=M-el): 

·c POCTOM t KOS!M.nIItMeHT (3) CTpeMHTc.a: K 3Ha'leHKJIl ,IJ)I.fi HeorpaH.Il'l:eH

HOn cpe,!ll:l (E- f') If"c r () ,6JIlf3KOMY K e~mme IIpH £».f • IIo 1,lfj 

pe YBeJIIf'leHM OTKJIOHeHI1fl nytUta OT OClI Bel) BUCOIDIX a3KWTaJrbma rap-

MOHHK B WYPbe- pa3JIOlltemflI ero nOJIii BoapaCTaeT, COO'rBeTCTBeHHO YBe

JilI~aeTC.a: H ,Il~KYCHpyromee ,IlenCTHHe nO~pH3anHOHHijX sapR,IlOB. 

.Jl,JLf.t MaTepHaJIa C OTJIH'lHo:!t OT HY~ npoBO,IlHMOCT:b!) 6' KO~n-

rtHeHT 3KpaHHpOllaHllil rapMOHH'leCKH 3aBHGJmlero OT BpeMeHi'\ no~ (N'e-/(;IJt) 

nOJIY'laeTC.a: lIS (3) saMeHoI C-'> €-f /4.lT~/tc) • EC;nI B MOMeHT i = Q 

B KaHaJI BOrn9JI nY'lOK. cMe~eHHe KOToporo OCTaeTC.a: 3aTeM nOCTOiiHHHM. 

TO 1lp0HCXO~T nepepacnpe,IleJIeHne saJllmB. no Ce'leHHJl Tpy6KH; napaxo,IllWR 

nponecc onRCHBaeTC.a: illOp~JIoft 

:i rf) = 1- £1- I e-t / x-_ £- ~ ei7,,+ (4) 
l: 1(£.,.-1)-(£-t) l(ed)-t'rE-j , 

r.n;e 
L;t "" -.L (E+ £:r()

4:r6 J:t f • (5) 

B Ha'laJIhHu:!t MOMeHT BpeMeHlI aJIeKT~eCKoe 1I0JIe 1IY'!Ka 3KpaHBpyeTc.a: 

B COOTBeTCTHHR C ~P'lYJIol (3). a IlJlIil t >T_ 3KJruUlpoBrume npaK-

TH'l:eCKH nOJIHoe. 

IIplfBe,IleM 'l:HCJIeHHtrll: IIpuMep. IIYCT:b t:. = 6 • ,= 3 CII, 

f = 3,5 CM. Tor.n;a,IJ)I.fi ! = I RS (3) ID4eeM~(o) 0,3. IIPlI 

y.n;eJI:bHOM conpoTHBJIeHIm MaTepUaJIa Tpy6Im I KOM.1t{ Bpe!MJ peJm.Kcanm 

T_ = I70 HC. 

.Jl,JLf.t ~aJrbHOro .n;BWlteHM ny<rn:a. tlloKYCHpyeMoro O.n;HoPO,ItHhlM npo

,n:o.l[bHhlM MaI'HlfTHhlM nMeM Bj! . MOll!lIO onpe.n;eJIlfTl> ~KTHBHJIl nOTeHD;ll: 

aJIl>!ip) :3Hepnno: 

2 

A-j'2 :Ja e 2 
'1' eI(1 7.1)~ ,It. rt e c:;. r 
(..((1') = ~7e~7/( (1'-c/e)~yr:Z+ cfmlc~ , (6) 

-~ 
r,Ile r-~ ("'-:jJi!-2.) '2. /7l - MaCca nOKO.fl SJIeKTpoHa, 1'1' - 060611l€HHul! 

MOMeHT. orrpe.n;eJI.fleMllil: HOp.IaJI:bH01! cocTa.B.JUllOIijeA MUrHl1THOro nWlH Ha Ka

To.n;e BiZ. H Ha'laJrbHllM CMe~eHHeM neHTpa rrY'l:Ka I;,} M = el';/8", /Pc. (7) 

.'I TIpn t; = 0 YCJIOBHe yC~OftcmBOCTH pa.:aHoBecIDl IIY'ilta J{a OCR 

d!//clr2 >0 ,!laeT orpaH.Il'l:CHue Ha lm.D:YKIl;I'IIO ~jOKYCllpymero nom/2.3!: 

.:2 .~...f -(4B >8 0 ::; a:i ["2 I1;tffJc -jJ~ft)Jsr. JC' ,(8) 

r,Ile .r.. ::lnc~e (.z; I7 KA B e.D;lIHHnax mI'). OTMeTIIM. 'ITO BCJIa,Il 

CTBJ!e KopHeBoii 3aBlICm.lOCTH OT KO~lfi:{l!eHTOB :i)KprumpoBaI~l1fl noporOBoe 

rrOJIe (1:3) rrpR6m!sllTGJI:bHO o,ruIHaKOBO J(JIH Bcex C~'PYETYP. B KO',1'OPUX no

,IlaBJIeUU npo,IlOJILHUe TOIm (fi«£ ).. .
Hemme:!tHM SaBMCUMOCT:b CI!.JIH (I) OT ClllellleHl!.fI liY'lKa npJmO,JJ;ll:T K 

6Mee CH.ll:bHOI.ty. 'l:eM (8). orpaHll'leHlJIO npn r" "" 0 . EcmI KaTO.n; SKpa

HHpOBaH ( BIl =0) • TO Tpe60BaHlle YCTOll'll!BOCTH In.leeT BI{,!l 

8. ;:,.. ~ 1,1.1- (1;/./)2', (9) 

npn'leM OTKJIOHGHlIe UeHTpa 1Iyq.K8. OT OCR He rrpeBOCXO,101T cBoero Ha'laJIl>-

Horo SHa'l:eID1fl 1'"0 • B cJIY'l:ae Y.aTo.n;a, 3aI.larHlf'leHHOrO I1MeM 8h. = 8r • 

npR ~ ~ eli2 cnpa.:ae)VI1m8. npII6.muKeHH8Jl i.[>op~JIa 

Be? F:. E:, 111- ff t;, I d I • 
(10) 

IIpJ! MaI'IDfTHoi RH.n;Ylt1t\Ul:, paBHOa CBoeMY rps'H2'l:H0I,lY SHa'l:eHKJIl (10). 

MaKCHManbHOe OTKJIOHeHHe ueHTpa nyqKa OT OCll KaHana SHaqgTa~HO npe

BOCXO.D:lIT Ha'l:aJIl>HOe SHa'leHHe: 

I 

I'I71I1K ~ t.2 ,/~ d . (II) 


II03TOMY ec;m paSMep nyqKa CpaBHllM C a:;epTypoA RE.HaJIa, TO nOTepH 


'laCTRn MoryT rIpoRCXO,IlHTl> II npll BID10.j:LHE;:{HOl~ yC.l(;E:~;': YCTO~OCTH (10): 
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IlOCKOJI:&KY iIJoKYCHPOBKa rtPO,JJ.OJI:&HI:lM nOJIeM JmlIl1.eTCa CKopocTHOI 11 eij 

lr:eCTKOCT:& na,JJ.aeT no Mepe "YTftlr:MeHlLfI" SJIeKTpoHOB (noporoBoe nOJIe 

(8) paCT9T KaK If ), paCCMoTpeHHl:le sq.peKTH HaH60JIee cJll\ecTBeHHH 

,JJ.JIft CH.JJ.:&H OTO'!Hl:lX JlllHeibuLX yCKOpllT MeA Ha 60JI:&1lIH e SH epI'lDl, TaKIDt, 

HartptIMep, K8.K .ll1'IY-30 /4/. Ilpa I == 250 A , r == 60, d = 3 CM , 

.IE" .== 0,3 H If( == 0 H3 (8) nOJIyqBM tt == 0,82 Kl'c. Bnaro,JJ.apa 

npoBO,IUmleMY nOKpHTlllO BaI<;}rYMHol! Tpy6Kl! KO~eHT SKpatmpOBaHl!Jl 

XBOCTOBOn 'lacnt lly-qRa. BHllje (.n.mlTeJI:&HOGT:& HMIIYJI:&ca YCKOPHTeJLlI .Jrn:Y,"",1O 

COCTaBJI.fl9T 0,5 MKC /4/ ) • Ilpll h = ( lIMeeM 8 0 '" I,5 Kl'c. Y'll!

TI:n3M "HapacloT~Y" MOMeHTa M npll YCKopemm: BCJIe~CTIDIe pacce.l!;HW£ 

Ha HeO,JJ.Hopo,ItHOCTftX BHellIH}[X llOJIel, ~ iIJoKYCHpy1ll1Iero nOJIa ;u;ou

Ha 	6HT:& BH6paHa ell\e B IV I,5 pasa 6om,mel. IlOJIY'leHHHe OrpaIDl'leHlUI 

;U;OCTaTOqaO ce~e3HH,H HX CJIe;o;yeT yqHTHBaTL npH UP09KTB]CBaHHl! C~-

HoTO'lHHX YC~plITeJIeft. 
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AneKcaxMH .,.N'. 9-87 -196 
3neKTpocTaTM4ecKaA Ae~KycMpoaKa 3KpaHMpoaaHHoro CHnbHOT04Horo 
n14Ka 

PaccMaTpMaaOTcA 3KpaHMpoaaHMe c06cTBeHHoro 3neKTpM4ecKoro nonA cMnbHo~ 
T04HorO 3neKTpoHHoro n14Ka oKpy.a~MMM ny~oK CTpYKTypaMM M 8nHAHMe HaBeAeHHWX 
aapAAoa Ha YCToA~MBOCTb ABM.aHMA qeHTpa Macc n14Ka, ~KycMpyeMOro OAHOPOAHWM 
npoAQnbHwM MarHMTHWM noneM. B ~acTHOCTM, HaAAeHo, ~TO nonApMaaqMoHHWe aapAAY, 
MHAYqMpyeHWe CM..eHHWM OTHOCMTenbMO OCM ny~KOM Ha nOBepxHoCTM AM3neKTPH~ecKoM 
aaKYYMHoM Tpy6KM, MorYT aaMeTHO AecTa6MnMaMpoaaTb ny~oK. AHanMaMpyeTcA anMA
HMe HenHHeAHoA aaBMcHMoCTM nonA Ma06pa*eHMA OT aenM~MHW cM..eHMR ny~Ka. no
KaaaHo, ~TO noporoaaft HanpA.aHHoCTb ~KYCHP~ero MarHMTHoro nonA pacTeT 
c yaenM~eHMeM Ha~anbHoro cMe~eHMA, npM~eM 3TOT ~KT npOABnAeTCA cMnbHee 
B cny~ae JaMarHM~eHH9ro ny~Ka. nocKonbKY ~KYCMpoBKa npoAonb~ noneM AanAeT~ 
CA CKOPOCTHoA Mee -eCTKOCTb naAaeT no Mepe yaenM~eHMA 3HeprMH 3neKTpoHoB, 
paccMOTpeHHwe 3~KT~ HaM60nee c~ecTaeHHW AnA eMn~HOT~HWX nHHeHHWX MHAYK~ 
qMOHHWX y~KoPMTeneA Ha 60nbwMe 3HeprHM. 

Pa60Ta awnonHeH~ B OTAene Hoawx MeToAOB YCKOpeHMA OMRN. 

npmptIIIIT ~_oro IDIc:rwrynI lIJlepHWlI HocnU()IIIHd• .tlY6Ha 1987 

nepeBoA aaTopa 

Alexahln Yu.l. 9-87-196 
ElectrostatIc DefocusIng of a HIgh Current ShIelded Beam 

ShIeldIng of a high current electron beam electric self-fIeld by the 
beam environment Is consIdered as well as the effect of Image charges on the 
beam centroId stabilIty In the presence of a homogeneous longItudinal magne-" 
tic field. In particular, the polarizatIon charges Induced on the surface 
of a dielectrIc vacuum tube by the off-axis beam are found to destabilIze 
the beam signIfIcantly. The Influence of the Image field non-linear depen
dence on the beam displacement Is anallsed. The threshold strength of the 
focusing magnetic field Is shown to Increase with the beam Initial displa
cement, the effect being more pronounced for the Immersed beam. SInce the 
longitudinal magnetic field provides a velocity "focusing which strength 
falls wIth the beam energy Increasing, the considered effects are most sig
nificant for hIgh-energy high-current InductIon Iinacs. ' 

The Investigation has been performed at the Department of New Accelera
tion Hethods, JINR. 
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