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B noc~e~ee BpeMH K~eKTHBHHe MeTO~ He CBfl3HBaIDTCfl c B03MO~0
CTbID YCKopeHHH HOHOB npH CKOPOCTflX,6~3KHX.K CKOPQCTR cBeTa, XOTfl 
nepBOHa~anbHHe R~eR B.H.BeRaHepa/I/ H r.H.Ey~epa/2/ 6HnH H~paB
~eHH HMeHHO Ha nOHcK HOBHX crroc060B YCKOpeHRfl B pe~TRBRcTcKoR 06
JIaCTR. 

B .n:aHllOit paõors MH XOTHM 06paTHTb :BHliMaHHe na npHHnnIDI~HYID 
B03MOEHOCTb YCROpeHRfl HOHOB ~o 3HaqnTenDHHX 8HeprHR no~ ~OBQnbHO 

BHCORO~ HanPflEeHHOCTH,B03HHKaDmHMH rrpR Bos6y~eHHH BHemHHM CB~

reHepaTopoM 6HCTpoft ~eHrMIDpoBcKoR MO~ 8~eKTpoHHoro nyqxa B ~a60 

3aMe,IVIflJOIneil cTpyKType. ~a30Bafl CKOPOCTb TaKoR BOJIHH 11" 6o~bme Ha
~aJThHoA CKOPOCTK lMeKTIX?HoB ~ (HOpMaJIbHHil ::$IJeKT Jlonaepa) H MO
xeT CKonb yro~o Ó~3KO nPHÓ~TbCfl K ,CKOPOCTH CBeTa npH KSMeHeHHH 
reOMeTpHH CnCTeMH. 

Pe30HaHCHOe B036YJ!,D;eHHe Me,ItJIeHHOn ~eHI'MIOpOBCKOn MO,nH (V c 'li; ) B 
CTpYKType c 60~IInIM 3aMe,ItJIeHHeM 6wro paCCMOTpeHO paHee/3/ . 

üÓmRM MOMeHTOM npK B03ó~eHBH K TOH,H ,npyron BanHH flBnfleTCfl He
cosnaneaae cxopocreã nytIKa H BOJIHH, ~ peSYJI1:,TaTe xero ~aCTIDJ;H nyqxa 
HCIlliTW3aUl' nepeMeHHHe YCKopeHHH, a .BOSlmKaKIllaR BOJIHa nepeMeHHOn 
~OTHOCTH 3apa.n:a pacnpOCTpaHHeTCfl c qaSOBon CKOPOCTbID BHemHerO B03
~eHHfl. B OT~e OT Me~eHHOn BORHH 6HCTpaH ~eHrMIDpoBCKafl BOJIHa 
aTO Baxaa nO~OMBTenbHQI SHeprHK,H ~ ee B036~eHHfl ,Tpe6yeTcfl 
llpKTOK SHeprRH R3BHe. 

1 Hcxo~ npH paCCMOTpeHHH npo~ecca B036~elmfl 6HCTpon BOJIHH flB~ 
I JIaeTCH HemmeitHo·e BO..zaoaoe YJl3.BHeHHe, noayxenaoe H3 CaMOCOr~aCOBaH.el, HoA CRCTeMH ypaBHeHHI rn.zq>o,IJ;ml8.MK~eCKOro npRÓJIHltteHRH B npe,IJ;IIO~OJlteHHK 

.1 

3aMaI'ffi:PieHHOCTR IIJ"IRà (rrpozozsaos ,n;BIDIteHHe 8~eKTpoHOB) H ero MOHO
8HepreTR'tIHOCTH ( fj V; (4. 11;, - ti; ) : 

h o ~~BIi lieuH~1l KHcmyr \ 
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aZo Jr	 w-t. jJ ,):Ao' I~ - ~ 'ft.J-K~fZ.' e -~ 

w, k '" :;- - lIaCTOTa 11 nOJIHOBOH BeRTOp BOJIHH; ~ 
~ e (:I. -.;3....).l' % , iJo' 'U;;-=.foC -. aasaasaue ITJIOTHOCT:& H CROPOCTo 

:3JIeRTpoHOB mnma, cPc[" =1:~~J'.)'r ' (ir - ITJIOTHOCTL cropoaaero TORa. 

3,n;eCL npennoaaraerca, lITO cPe; rapMOHHlIeCRH Sa.IDlCHT OT BpeMeHH H 

co.n;eJl'lWT 0MY M3 COÓCTBeHHblX WYHItrmft oneparopa L. 
Hanpasãrraoces nOM L:; csaaana c cPYHKI:J;lle! 'f COOTHomeIDIeM 

E. =_l'1~cz.~~ ' r.n;e y== t.J't - JíZ • B JIHHe:ehloM IIpHÓJIID1temm, zorna
 
~ eú}" 'v'P /. ( ) I

t.f ~ oi. J;;'-.i ,nOJIarafI ..p ·....,X, ~ r) , MS I no.rry-qaeM ypa.BHemre \J:. (~r)-

- qlyHKUHH EecceJJJI) 

~ +.J7! 'f =.;-- :y (2) 
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rne 
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l._ ~ - ~, .:f=.Ju ,/). fij~3 ,,\ -= 2 ite 1= ~ -Ir,

.n. - J;"~/iJ:-Ií'lí,;)2- k:t: !ir. -.:t 'Q '-.:r J ~ e - 1'.//, 

J~";) - a.MIIJII![Ty.n;a llJIOTHOCTH cropoaaero voxa, 
YCJIOBHe ..f2z,= 1. - aTO YCJIOBl1e Bos6y]K,nemm pe30HaHCHO.tf rapdOHHIW. 

Ero MOJKHO SaITl1CaTL B sane 
~ ..., í7lcL li J"r/2..-p vJí. . l..i.T-" Ú o :: ~ wm	 /j".; -; .P" D~ (P:f· ~ J 

(3)
v:=./A 

T.e •• qlaSOBa.ff CROpOCT:& 

'lf':::.	 .~ = _'l.J:,_o _ 

k" d _ ;;;LJ<::..;<'=--~ {4)
2. IG. 2.t:.<T'.r;,s 

rne ,s=.1 +~, :J, a..... - TOR H pamIyc I1yqKa. 

COOTHomeHHe (3) MoxeT TOJIROBaTnC.ff RaK paBeHCT~O lIaCTOTH HCTOqHHRa 

HJm BHeIIIHeft BOJIHhI, C,IJ;BHHYTOif sa ClIeT aqxpeRTa ,UOITJIepa. ,J[eHI'MIOpOBCKO~ 

'CIaCTOTe, pe,n;yw!poBaHHoif reOMeTpHlIeCImM qlaRTOpoM s 
IlpH mmwmemm (3) IIMe B ClfCTeMe pacrer HeSaBHCHMO OT cooraoae

HIDI Me:amy HalIaJIJ:,HOH CROPOCTLIO 8JIeltTpOHOB H ~asoBol CROPOCTLIO' BOJIHH 

(,IJ;Jlff Me.rr;IeHHoit BOJIHH YCJIOBRe (3) óy.n;eT &.r-k"v;==.- W"ê.j. KapTHHa pas
d;;~ 

BRTH.H: npouecca peaosaacaoro YCHJIemm BOJlHH, nOJIyqeHHaR: B pesYJIbTaTe 

1IHCJIemfOrO peneaaa ypa.BHemm (I), nosasaaa sa pHC. I (npa napaaerpax 
Yo = 2, ;y = 10, :J = 1,5 RA, ""'o = 3' cM,,7 = 0,07). BH.n;Ho, 'CITO 

nponecc pocra BOJIHH SaKaH1IHBaeTC.ff HeJIHHeihrnM KBaSHCTaIl;I!OHapHHM pesa

MOM "c nepHO.n;KlIeCRHMH M6MeHInn.m ROJIedaHIDIMH omdaKlqel nona BOJIHH, 

I1plIlIeM MaRC~HOe SHaqeHHe no~eHIJ;H~ MeHDme nOTeHIJ;H~ SaxBaTa :1
aJIeRTpoHoB: C('<. Yl .:r:.. 1.	 

• I 

OCHOBHHM BonpocoM npl1 paccMoTpe

H:mI nponecca ymiJIeHlm: õucrpoã BOJI

"i\	 HH H ou;eHKH rrepcneKTHBHOCTH ero 

~ YCRopeHH.H: HOHOB B 06JIaCTH pe

JIHTRBl1CTCKHX CRopoCTeH .H:BJI.ffeTC.ff· 

MaRCH~DHa.H: Han~8HHOCTD rrpo,n;OJID

Horo no~ BOJIHH(TeMIT YCRopeHH.H: 

·HOHOB). PaCCMOTpeHne c y-qeTOM He

JIHHefiHOR TeopnH R 1IHCJIeHHHX paClIe

TOB noxasHBaeT, lITO no nOPff,n;RY Be
-~I 

JmlImUl MaRCID.-1aJIDHOe nOJIe Momo 

OneHHTo RS WOPMYJIH 

E.. - 29i'm.c.z.{d;'_.l.) (5)
PHc. r. 3aBHClIMOCTL. ~ OT Y . .e ... - .) u(l .r' • 

I1pH ?( >:>1 aCHMIlTOTRlIeCKOe anaseuae :3TOH BeJInlIlliibI 6YJleT (/\" = 3 cr.ü 
e E... ::::: {or.<Yu(J.-p,) M:B. IIpH ~ = I ,5 (~~ 250 RaB) e s; = 4D M:3B/M .1T,1I.H 

npoToHoB. 

PesYJI:&TaTH 'CIHCJIeHHOrO paC'CIeTa M3MeHeHHa aMTIJInTY~ HarrpHX8HHOcTH 

nona e L:--:' B,nOJID OCl1 nyqRa IIORasaHH rra pMC. 2 (npa napaxerpax, yM.-

SaHHllX Bi:IDIe). BH,IUlo. lITO C YBMHlIeHHeM BeJm1IHHH CTOpoHHerO TORa aMrI

JIHTy.n;a HanpIDlt8HHOCTM nOM pac-rêr , a paccroaaae , na ROTOpoM ~~ .n;OCTH

raeT MaRCnMYMa, cymecTBeHHO cqRpamaeTC.ff. 

~ paCCMaTpHBaeMoro 

CJIyqafI 6hICTpOit BOJllIH 
EloIIll CIO HaHÓOJIomHe ITOJI.ff .n;OCTH

raIOTC.H: npa j'MeHL1lleHHH ~ 

(oõmee YCJIOBHe :3tM>eKTHB

HOCTlI pe30HaHCHOrO ,non

JIepoBCRoro B3aHMo.n;eitcT

BM.H:-MaRCRMaJIoHHe 3Haqe

Z I- I 1ill.H: s;", T. e. PeJUITH

Bll3M B CHCTeMe,llORO.H: 

BOJIHH), HO B CB.ffSH C 
PRC. 2. 3amICBMOCT:& &m7lHTy,IUi HanpJDlteH

'(",-I ? 
HOCTH IlOJIR OT Z : I - ,IJ)ISI JD -= 0,40 AIctC , TeXHKlIeCKKMH YCJlOBH.ffMH 

2 -.,n,.ml di"')= I AIc,;. . no;ry-qeHRff RalIeCTBeHHHX 

CMDHOT01IHHX ny-qKOB llpH-

ImMaeM (o s 1.5+2. 
OTMeT~, 'CITO BBe.n;eHHe nyqKa B ~TPYRTYPy HMeeT p.H:,n; npeHMYllleCTB 

npamnaraansaoro xapasrepa: 
I. IIO.HBJmeTCH BOSMOJIHOCT:& HCnOJI:DSOBaT:& ,lJ,JIH 3a.Me.rr.n:eHIDI Bo.nID1 rJIa.IT.RYID 
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CTPYKTYPY, rne 6e3 nyqRa fi >1 • 
~ = 2, a.,.= I CM, Ac..= ~ CM, ~ = 3 

SOByK> CROPOCT:h fi = 0,916 • 

2. B 06WIHOH 3aMe,JJ,JI.mOIIte:ti CTpYRType 

Ir 

Hanpaxep , npa TORe IIrIRa j:: I, 5 KA, II 
CM (panayc BOJIHOBO,M) HMeeM wa, I:, 

r, 
(oea nytIRa) HarIPffJl8HHOCT:b nOM I~' .~ 

M8.KCHMBJI:bHa B6Jm3H nosepxrrocra BOJllIOBO~a, T. R. E; "-'L (k;.~,.) , 'qTO !1 
11 

saTpy~eT nO~'qeHHe BHCOKHX no~e~ npH HaKa'qKe'B CHCTeMY MOmHOCTH OT 

reaeparopa. BBe~eHHe CHJThHOTO'tlHOrO arreRTpOHHoro ny-qxa n03BOMeT H3 } 
MeHHT:h pa,IJ;HaJI:hHOe pacnpeneaeaae noaa (~"":J~ (IG. r) ) H TeM CaMI:lM IIOBH: ~ ~ 

I:'CHT:h ~OCT~ ypOBeH:b Harrpax8HHOCTH nOM. n,3. 3HeRTpoHHHa rry-qOR 06eCne'qHBaeT ~anDHyro WOKYCHpoBRY KOHOB npK 
t. 

KX yczopeaaa,
 
B 3aKJIIO'qeHHe S8MeTHM:
 

~SMeHeHKe waSOBO:ti CROpOCTK c pOCTOM CROPOCTH HOHOB Mo~eT ocymecT-


BJlHTl>CH cororacao (3) rryTeM H3MeHeHIDI napaxerpa s , T. e. nyTeM
 \~.
K3MeHeHHH reoMeTpH'qecKHx napaxerpoa, nanpaxep npa H3MeHemm TO.mrumR 

*,1
~a~eRTpR'qecRoro nORpHTHH CTeHKH BOJIHOBo~a. 

i"ITpH ~eKUHH HOHOB B ce~IO c 6H:CTpo:ti BOJIHOH H3 ceRURH c Me~eH	 1 ' 
l' 
tiHO~ BOJIHol1 coxpaaaerca npmntanaansao B8.2KHM cropoaa ~aHHOrO MeTo~8;- ,\ 

. YCRopeHHe CHJI:hHOTO'tlHOrO ROHHoro nyqRB. (::J~.!::: I A). Tor~a nOHBJIH8TCH 

llliTepecHM B03MOJKHOCT:h CTO~KHOBeHHH ,nBYX BCTpelIHRX ny-qRoB, aanpaaep, 

pp , ~cI K np. C sHeprHe:tl·~ 2xID faB H BIDIIe c ~OBomHO 3HalillTeJI:hHOH . ti
CBeTHMOCT:bIO. 
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EOHtI-OCMOJIOBCKHH A.r., PemeTHHKOBa K.A.	 P9-86-586 

o B03MO)J(HOCTH YCKopeHHH HOHOB ,D;O BbICOKHX 3HeprHH 
B.CHJThHOTOtIHOM 3JIeKTpOHHOM ny-nce 

I1cCJIe)J,OBaHa B03MO)J(jlOCTb YCKopeHHH HOHOB ,D;O peJIHTHBHCTCKHX 
CKopOCTeH B CHJIbHOTOtnroM 3JIeKTpOHHOM nyuxe. C rrOMOW;blO ana
JIHTHtIeCKHX H tIHCJIeHHbIX MeTO,D;OB peureaaa CaMOCOrJIaCOBaHHOH CHCT8
MbI ypaBHeHHH r~pO,D;HHaMHtIeCKOrO npafimosenaa rrOKa3aHO, tITO aaeur
HHM CBq-reHepaTOpOM B CTpYKType c rrytIKOM MOJKHO B036Y,D;HTb' 6bICTPYlO 
JIeHrMlOpOBCKYIO BOJUIY 60nblIlOH HarrpHiKeHHOCTH, <}la30BaR CKOpOCTb 
KOTOpOH 60:J1bme CKOpOCTH 3JIeKTpOHOB nysxa, HO MeHbWe CKOpOCTH 
CBeTa. Texm YCKopeHIDI HOHOB npa Y ~ 10 (13 =v /c :::'0,995) 'MOiKeTi i j 
COCTaBJIHTb 30 - 40 M3B/M npa cJIe,D;YIOInHX napavrerpax 3JIeKTpOHHoro 
nyxxa: TOK -1 KA, 3HeprHR: 250 - 300 K3B. 

Pa60Ta BbUIOJUIeHa B Jlaõoparopaa BbICOKHX 3HeprHR H OT,D;eJIe 
HOBbIX MeTO,D;OB YCKOpeHHH OHHH. 

Ilpenpanr OÓbeAHHeHHOrO HHcTHTyra anepasrx HcCneAOBaHHH. Jly6Ha 1986 

Ilepeson O.C.BHHorpa,noBoH 
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The investigation has been perfonned at the Laboratory of High Ener
gies and Department of New Acceleration Methods, JINR. 

P9-86-586Bonch-Osmolovsky A.G., Reshetnikova K.A. 

On a Possibility of Ion Acceleration Upto High Energies 
in a High-Current Electron Beam 

A possibility of accelerating ions up to relativistic veloéities in the 
high-current electron beam is investigated, By analitical and numerical 
methods of solving self-consistent system of equations of hydrodinamical 
approximation it is shown that external HF-generator can excite in the 
structure with the beam fast Langmuir wave of high intensity. Phase ve
locity of this wave is larger that of electrons, hut less that the velocity 
of light. Ion energy gain was preliminarily evaluated as 30 - 40 MeVIm 
(y 1 ~ 10) at electron beam. parameters: current "':1 kA, energy 
250 - 300. keV. 


