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1 • BB.EAEHHE 

B nocneAHee apeMH BHOBb yc~n~aaeTCH ~HTepec K n~HeHH~M ~H­
AYKl.I~OHHbiM ycKop~TenHM 3neKTpoHoa /111-iY/, 4TO o6ycnoaneHo w~po-

... , w' 
TO~ Kpyra 3aAa4, AnH peWeH~H KOTOpbiX MOryT Ha~TH npHMeHeHHe no-
ny4aeMble c noMOil\biO JlHY 3neKTpOHHble ny4K~ Ill: <?TMeT~M ·TaK~e ~3 
HHX, kaK HaKa4Ka na3epOB, I<OnneKT~BHOe ycKOpeH~e ~OHOB 6 npH­
MbiX Ill KOnbl.leBbiX 3neKTpOHHbiX ny4KaX, nony4eH~e MOil\HbiX HeHTpOHHbiX 

nOTOKOB. 
0AHO ~3 cepbe3H~X orpaH~4eH~H Ha napaMeTpw ny4Ka B J111Y CBH-

3aHO C 3neKTpOCTaT~4eCKOH. ,Ae<!JOKYC~pOBKOHI/2 /. 3apHAbl, ~HAYLI~pye­
Mble ny4KOM Ha MeTann~4eCK~X 3neMeHTaX /KO>KyXaX ~HAYKTOpoa, B~T­
Kax $OKyc~pyi011\~X coneHO~AOB/, 3aTHr~aaiOT ny40K Ha CTeHKY KaHa­
na. MarH~TocTaT~4eCKHe ~3o6pa>KeH~H ny4Ka a ¢epp~Te ~HAYKTopoa 
ycHn~aaiOT AecTa6~n~3~PYIOIJiee AeAcTa~e HaBeAeHHbiX 3aPHAOB 131. Ha­
npH>KeHHOCTb npoAonbHoro MarH~THoro nonH, Heo6xoA~MaH AnH YAep­
maH~R ny4Ka a6nH3H oc~ KaHana, pacTeT c yaenH4eHHeM 3Hepr~H / 
3neKTpOHOB/S/ ~ npeBOCXOAHT 3Ha4eH~e, Tpe6yeMOe AnH KOMneHCal.IHH 

KynOHOBCKOro pacTanKHBaHHH. 
B AHa¢parMax, np~MeHHeMbiX AnH 3aiJIHTbl ycKopHTenbHOH Tpy6KH OT 

B~CaAK~· 3neKTpOHOB/ 4/, CMell\eHHWH OTHOCHTenbHO OCH 3neKTpOHH~H 
ny40K HHAYLIHPYeT TOKH, 4aCTH4HO KOMneHCHPYIOil\He AeHCTB~e Haae­
AeHHbiX 3aPHAOB. Mo>KHO mKHAaTb no3TOMY, 4TO npH onp~AeneHHOM Bbl-
6ope reoMeTpHH AHa¢parM orpaHH4eHHH Ha napaMeTpbl ycKOPHTenH 6y.!. 
AYT cyl!leCTBeHHO ocna6neH~. nocneAOBaTenbHOCTb AHa¢parM, OAHaKo, 
npeACTaBnHeT co6oH 3aMeAnHIOIIIYIO CTpyKTypy, B3aHMOAeHCTB~e C KOTO­
pOH MO>KeT Bbi3BaTb HeyCTOH4~BOCTb BbiCOK04aCTOTHbiX Kone6aHHH ny4-

Ka. • 
B HaCTOHil\eH pa6oTe HCCneAyeTCH Bn~HH~e 3KpaHHpOBaH~H 3neKTpO­

MarH~THOrO nonH ny4K~ nocneAOBaTenbHOCTbiO A~a¢parM Ha ycTOH4~­
aocTb nonepe4HOro ABH>KeH~H ny4Ka. A~a¢parM~ ynpoll\eHHO npeACTaa­
nHIOTCH B BHAe nonbiX ~AeanbHO r'lpOBOAHil\~X' Ll~nHHApOB paA~yca d ~ 
BbiCOTbl h, pacnonomeHH~x nocneAoBaTenbHO BAOnb oc~ z c nepHOAOM L. 

2. 3JlEKTPOMArHHTHOE nOJlE nY4KA B CTPYKTYPE 

nycTb BAOnb OCH CTpyKTyp~ pacnpocTpaHHeTCR 3neKTpOHH~H ny40K 
C paBHOBeCHOH ·nnoTHOCTbio 3apHAa" ~ TOKa: 

· eN8· 
Po(r) .. ·-:--2•a(a-r), jz"'YoPo• ,. ~ /·]/, 

rra 0 

2 

rAe N
8

- 4HCno 3neKTPOHOB Ha eA~H~LIY Am1Hbl ny4Ka, a- paA~YC 
ny4Ka, Vo- CKOpOCTb npOAOJlbHOro ABH>KeH~R 3JleKTpOHOB, a(X)­
<!JYHKLI~R XeaHcaHAa. 

BBOAH AeKapToay c~cTeMy KOOPA~HaT a nnocKOCTH z .. const,B03My­
ll\eHHe nnOTHOCTH 3apHAa, CBR3aHHOe C OTKJlOHeHHeM ny4Ka OT OC~, 

npeACTaBHM B B~Ae 

apo X·Xc+ Y·Y c . 
p .:·-:-~-- ., 

1 ar a 
/2/ 

rAe xc.xc(z,t), Yc=Yc(z,t) - KOOPA~HaTbl LleHTpa Mace ny4Ka 
(!xc!,!Ycl«a ). CoeepwaR 3aMeHy .; 8 =(Xc-isyc)/2, S= ±1, AilR ao3-
MYil\eH~H nnOTHOCTeH 3apRAa H TOKa ny4Ka B 4~I1~HAPH4eCKOH CHCTeMe 

KOOPAHHaT (r,e,z) nony4HM 

apo . 
p =-----~ 1; e1se 

t ar s•±1·s , 

j rt .. Po ~ I; e lae 
s= i r 8 

j z 1 ,. vo p 1 , 

a j r1 

ie1 =---ao- · 
ai e 1 

j r1 
2

- ae 

/3/ 

rAe T04Ka .0603Ha4aeT nOJlHYIO npOH3BOAHYIO no BpeMeHH: /; 8 = 
=(a/at+ v0 a/az) /; 8 • 

3neKTpOMarH~THOe none, B036Y>KAaeMoe ny4KOM .a CTpyKType, MO>K­
HO npeACTaB~Tb a B~Ae cynepn03HLI~~ noneA naAa10111ero /nonR He3Kpa­
HHpoaaHHoro ny4Ka ~(O) , ~(O) I ~ OTpameHHoro OT A~a¢parM/~ind , 
~1nd/ • 

PacCMOTp~M B03MYI!IeH~R, HMeiOLL\~e BI1A 6ery11111X BOJlH /;5 =/;80 * 
* exp (ikz z -iw t ), orpaH~4~BaH aHaJ1H3 cny4aeM aonH 6onbwoA An11Hbl: 

2 2 2 2 2 
lkrdl ·lkz-w/c \d «1. /4/ 

PeweH~H aonHoa~x ypaaHeH~H AI1R naAa10111ero nonH ~MeiOT BI1A 

r/a 
2

• r <a, 

E(O) ~- E.!L(kz -,Bok )tal; so· { 1/r, 
r ~a. 

/5/ 
z v 0 

. { ,;,' ' r <a, 
(0) 2sl(k-,8 k )c I; 

0
• B =-- o z s s 

r ~a. z v 0 1./r, 

rAe I .. ev 0 N
8

- TOI< ny4Ka, c
8

= exp(ikzZ+ise- iwt) , k=w/c, ,80=v0/c, 
c - cKopoCTb caeTa. AnR HaxO>KAeH~fl nonepe4Hb1X KoMnoHeHTOB noneH 

MO>KHO BOCnOJ1b30BaTbCH COOTHOWeH~HMH'i'c~._.. •• _,_,"~~~-.-.,.._~--,~===L•......, ., 

I c. r,r-,· ·< ··· s ,.,. • ~ .,. , ·, '' ~.... ~' ._ ~ ,... II'' ••!.• I ' ~.. I , "?" 

l 

r 
>+;-~~- f"·r(.~~t.·"i ;,. . .'li s" ·d,t"t \ 1 •• 

' . ~ \\ J 

r-;v1r.. t"Ht!n r r.· w· A 
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I' 

DEr 

. 2 • a2Ez 1 a Bz 4rr a j r 
=·- -.-. '+ ---::-2"'~-,, araz cr atafJ c at 

"2 
1~ 

DEfJ=r-' a z afJ 
1 a2Bz 4rr ajf) 

'+ c atar + 02' --a-t . 

. 1 a2E j Bz 4rr ajfJ 
DB =~·~·+--,+-•...._.,......, 

r cr a tae a r a z c a z 

1 a2Ez 1 a2Bz 4rr ajr 
DBe=-c~+r riAri7. -·caz'• 

rge onepaTop D =a 2/az 2-1/c2a2/at2. 

!6! 
'• 

0TpameHH~e nonH 6yAeM MCKaTb B BHAe pa3nomeHM~ no npocTpaH­
CTBeHH~M rapMOHMKaM: 

rAe 

00 • ,2 
ind Iwnz "n 

Ez = r ~ e Gn(r,d)---·aln , 
s n=-<><> w n + k z 

00 • \2 
ind . "" 1wnz , "n 

B z =-ISr d k e Gn(r,d) ---a , 
s n=-oo wn +k z 2n 

wn =2rrn/L, 
2 2 2 

,\ = k - (k z + wn) , 
n 

, rri (1) 
Gn(r,r )=2-Jl(•\/min )Hl (.\.nrma.x)• 

171 

/8/ 

/ 

Q~. - npOH3BOAHaR ~YHK~MH rpMHa /8/ no KOOPAMHaTe HCT04HHKa, 
J l(X) '- ~YHK~HR oeccenH H i-J<f) (x)- ~YHK~HR raHKenR nepeoro po­
Aa. Y4HTbiBaR HenpepbiBHOCTb E r lnd H BJnd B 3a3opax MemAY AHa~­
parMaMH 11 paeeHCTBO Hymo Ee vt Br 1-1a noeepxHOCTH AHa~parM,npvt­
AeM K cneAY~~HM ypaeHeHHRM: 

, iw nZ k 
~e (a --·a2 )=0,} n ln Wn+kz n 

iWnZ k 
~ e (a -·~·a1 )=0, 
n 2n Wn+kz n 

h<z<L, /9/ 

~ e 1wnz(G a + d2G"_!__.a )=sdEfJ • 
n n 1n n wn +k z 2n o 

iwnz k 2 
~ e (Gn -~ra + d G'~·a 2 )=-sdBr • 
n wn+kz ln n n o 

} o<•<h, /10/ 

4 

rAe Gn =Gn(d,d) ' G~ - CMewaHHafl npovt3BOAHaR <!JYHf<~HR rpHHa /8/ 
no KOOPAHHaTaM HCT04HMKa H T04KH Ha6n~AeHMR, B3RTaR npH r~r'=d; 
Ee

0 
, Br

0 
- aMnniiiTYAHble 3Hal.leHIIIR naAa~~ero nonR (E~0 ) =Ee

0
• r 8 ). 

Aanee noMHMO ycnoe111n /4/ 6ygeM C4vtTaTb B~nonHeHHbiM TaKme 

ycnoeHe K2 "'(L/2rrd)2« 1. 
BbmonHeHIIIe 3Toro ycnoeHn no3BOnReT BMecTo ~lllniiiHAPvt4ecKMX 

c)JyHK~III~, BXOAR~MX B Gn 111 G;{, Hcnonb30BaTb npH n f. 0 IIIX aci1MnTo­
TH4eCK11e BblpameHMR npH 6onbWIIIX 3Ha4eH11RX apryMeHTa. B CMny yc­

nOBMR /4/ AnH L~HniiiHAP1114eCI<MX ~YHKI..\vt~ e G 0 111 G(; MOmHo eocnonb-
30BaTbCR pa3nomeHHRMH npH ManbiX 3Ha4eHMRX apryMeHTa, ygepmiiiBaR 

4neHbl BTOporo nopRgKa. BBOAH HOBble 1<03¢\<!JHI..\IIIeHTbl: 

71 10 = a10- {3¢a 20' 7J =·a - kd .E. a ln 1n K 2n ' /11/ 

71 2o=a2o-{3¢a10' 7J =a - kd ~.a , 
2n 2n n ln 

rge f3q/=k/kz, nony4HM CHCTeMbl ~yHK~MOHanbHbiX ypaBHeHH~: 

iwnz7J1n 1 
~ e -·"'--(7J -2sdEe +{3Jg(1T d)a ) O<z <h 

n #O I nl K 1 o o rrr "T 2 o ' ' /12/ 

iWnZ 
~ e 7Jln=0, h<z<L, 

n=-oo 

iwn z 
nt{Je lni7J 2n=-K(7J 20-2sdBr

0 
-!3¢g(krd)a 10 ), O< z < h , 

/13/ 
oo iw z 
~ e n 712n =·0, h< z< L, 

n=-eo 

rge 

g (x) = 2 (I 1 (x)K1 (x) + lii (x) K '1(x)), g (X-+ 0) == x2 /2 ln (x 2!2), 

I 1 (x) - MOAIII<!JHL\IIIPOBaHHaR ti>YHKI..\III.A 5eccen1'l, K1(x) - $yHKI..\1111'l MaK­
AOHanbga, WTPMX 03Ha4aeT npOM3BOAHY~ no apryMeHTy. 

CvtcTeMa /12/ nogcTaHOBKaMM 

n --infJ 
xn"'llli 7Jlne F=-2sdEe

0 
+!3¢ga20' 8 = rr(1-h/L), 

b 0 = ( 7J 1 0 + F )/ K , ¢ = 2 7T z/L + e , 

a CHCTeMa /13/ nOACTaHOBKaMH 

infJ 
Xu=e 71 2n/n, fJ=rrh/L, b 0=1J2o• 

F = K (2sdBr
0 

+ f3¢ga 10), ¢ = 2 rr z/L -8 
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np~BOAflTCfl K C~CTeMe 
in¢ lnl 

le ..l!!Lxn=-Kh0 +F, lc/>1<0, 
nlo . n 1 

me/> Xn !. e - =- b0, 0<¢<2TT-0, 
npO n 

peweH~e KOTOpOH AaHO B pa6oTe/5/ ~ ~MeeT B~A 

ln-2-, 
1+U b

0
= . F, 

2 
1+Kln -

1
--
+U 

x ~ _...!._ Pn(u)-p~ . F, 
n 2 2 · 

1 + K ln --
1+ u 

rAe u=cose, Pn(u)- non~HOM Jle>KaHAPa n -ro nopflAKa. 

/ 

/14/ 

/15/ 

Anfl K03$$~~~eHTOB a 10 , a20• onpeAenfl~~~x Hyneey~ npocTpaH­
CTBeHHY~ rapMOH~Ky OTpa>KeHH~X noneH, HecnO>KHO nony4~Tb C~CTeMy 
ypaBHeH~H: 

a10 -t3¢(1-f~(krd))a20 = 2sdfEE0
0 

, 

-/3¢(1+~g(krd))a 10+ a20 
2 ·2sdfJ3r

0 
, 

/16/ 

rAe fE,H- K03$$~~~eHT~ 3KpaH~pOBaH~fl 3neKTpOCTaT~4eCKOrO ~ Mar­
H14THOrO noneH ny4Ka, 14Me~~~e B14A (u .. cbs(TThiL)): 

2 
K ln '"i'+U 

f = 2 
H 1 + K ln '"i'+U. 

1 ., 
f E"' 2 

1 + K ln1-u 

/17/ 

Ko3$$14414eHT~ fE H YAOBneTBOPfl~T 143BeCTHOMY e Teopl414 A14$paK­
~1414 npi4H414ny e3ai4M,HOCT~ 151 : fE 14 (1-f H) nony4a~TCfl APYr 143 APY­
ra np~ 3aMeHe W14P14H~ nonoc Ha Wl4p14HY 3a3opoe 14 Hao6opoT. 

AeTepM14HaHT CI4CTeM~ /16/ paeeH 

D (k,kz) = 1-,/3~[ 1-(f E'""f wg(krd)] .. (1-/3¢) ~(k,kz), /18/ 

rAe 

~(k,kz) .. 1+(f -f )(kd)
2
1 (k~-il-)d2 

E H 2' n /19/ 

PeweH~fl ypaeHeHI4fl D(k,kz)•O onpeAenfl~T AHCnepci40HH~e xapaKTepi4-
CTI4KI4 CB060AH~X BOnH, KOTOp~e MOryT pacnpOCTpaHflTbCfl B HeHarpy­
>KeHHOH ny4KOM cTpyKType. XoTfl 13¢= 1 /To ecTb kz-k/ 14 flBnfleTCfl 
peweHI4eM 3TOro ypaeHeHI4fl, BOnH~ C $a30BOH CKOpOCTb~, CTporo pas-

6 

l· 

I 
! 

•)'. 
,. 

I • 
I 

I I 
I ~ .. 

... 

HOH CKOpOCTI4 CBeTa, He cy~eCTBYOT; 3TO B~AHO ~3 TOro, 4TO 4neHbl 
pa3nomeHI4H /7 I c n = 0 COAep'>KaT MHO>KI4Tenb A~= -k~(1-/3 ~ ), o6pa­
~a~~I4HCfl e HYnb np14 f3¢m·1. Apyroe peweH~e, YAOBneTBOpflO~ee ~pae­
HeH~~ ~ (k,kz )=·0, AaeT cneAYO~Y~ CBfl3b Me>KAY nOCTOflHHOH pacnpo­
CTpaHeH14fl kz 14 4aCTOTOH BOnHbl w = kc: 

2 k~ =·k
2 

+ {-2exp[-,f(kd)iJ' /20/ 

rAe f = f E - f H - pa3HOCTb K03$$14~14eHTOB 3KpaH~poeaHI4fl 3neKTpl4-
4eCKOrO 14 MarHI4THoro noneH. $a3oBafl cKopocTb pacnpocTpaHeHI4fl 
BOnH~ BAOJlb CTpYKTYPbl 

2 2 -1/2 
v,~_ =C/3,~_ .. ~[1 +-.exp[- --,]].. 

'+'o '+'o (kd)2 f (kd)2 
/21/ 

3aMeTHO OTJ1144Ha OT CKOpOCTI4 CBeTa TOJlbKO B 06JlaCTI4 4aCTOT, AJlfl 
KOTOp~X kd- 1. 

M14HI4MaJlbHOe 3Ha4eH~e ~a30BOH CKOpOCT14 AOCT~raeTCfl np14 kd.y2/C 
14 paBHO 

l3¢min= (1+ r>e)- 1 /~ /22/ 

3aMeAJ1eH~fl BOJlH~ He npOI4CXOA14T, eCJll4 f = 0, 4TO B03MO>KHO B ABYX 
CJly4aflX: a/ CTpyKTypa npeACTaBJlfleT co60H cnnoWHOH 414Jl14HAP 
(f E • f H =1); 6/ CTpyKTypa OTCYTCTByeT ( f E • f H = 0). 

3. AHIIAMHKA 3JlEKTPOHHOrO nY4KA 

AHanl43 B3ai4MOAeHcTB14fl 3JleKTpOHHoro ny4Ka co cTpyKTypoH npo­
eeAeM AJlfl CJly4afl MOH03HepreTI44eCKOrO ny4Ka, 4TO onpaBAaHO MaJl~M 

3HepreT144eCK~M pa36pOCOM nony4aeM~X B JlHY ny4KOB. npeHe6perafl 
TaK>Ke Hen14HeHH~M14 3$$eKTaMI4, M~ y4TeM AeHCTBI4e Ha AB14>KeH14e3neKT­
pOHOB TOnbKO HYJleBOH npOCTpaHCTBeHHOH rapMOHI4K~ OTpa>KeHH~X no­
neH, 14Me~~eH Ty me AJ114Hy, 4TO 14 naAa~ee none. 

YpaeHeHI4fl AB14>KeHI4fl ~eHTpa Mace ny4Ka e npOAOnbHOM $oKyc!4py~- # 

~eM MarHI4THOM none BzO 14 C06CTBeHH~X nOJlflX 14Me~T B14A 

" e • ind 
myoXc=cBzoYc + Fx ' 

/23/ 
e • ind 

my y -- -B x + F 0 c c zO c y 

rAe ~ind_ Cl4na JlopeH4a,o6ycnoeneHHafl ~HAY~14poeaHH~MI4 nonflMI4, 
y = (1-/3 2) -~ - penflT14 B~CTCK~H $aKTOp AB14>KeH14fl 3JleKTpOHOB, nonfl 
He3KpaHI4pOBaHHOrO ny4Ka B ypaBHeHI4~ /23/,0ni4C~Ba~~l4e AB~>KeH14e 
ny4Ka KaK 4enoro,He BXOAflT - np~-1 OTCYTCTBI414 rpaH~4 ace nonome­
~14fl B npOCTpaHCTBe pa~HOnpaBH~~ 

•noneaoH nonpaBKOH K Macce, nponop~I40HaJlbHOH norap~$MY paA14Y­
ca· ny4Ka, M~ npeHe6peraeM. 

7 
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' 
nepeXOAfl 8 ypasHeHVIflX /231 K nepeMeHHbiM ( 8 =(XC- isy c )./2, 

nony4VIM CVICTeMy pa3Bfl3aHH~X ypaBHeHVI~: 

ind -isO 
+ Frs • e , s = ± 1 . m y ~ ;, is .il-B 0f 0 s e z s 

1241 

CosepwaR s 1241 npeo6paaoeaHHe ~ypbe no apeMeHH VI npOAOnbHO~ 
KOOPAHHaTe, nony4HM AHCnepcHOHHOe ypaeHeHHe 

2 seBz 2el 2 
(k-f3okz) + -:-T(k-f3okz) + ~--- (fE- t3ofH) ... Q, 

me Yo me t3oYod~ 
1251 

KOTOpOe Mbl 6yAeM paCCMaTpHBaTb KaK ypaBHeHHe AnA noCTOAHHO~' 
pacnpOCTpaH8HVIfl k , C4HTaH 3aAaHHO~ 4aCTOTY KOne6aHH~ 4eHTpa 
NaCC ny4Ka w = ke. HeyCT0~4VIBOCTVI COOTBeTCT8YIOT peweHI'!fl ypaBHe­
HI'Ifl 1251 c Imkz<O. B o6nacTI-1 HI-13K~1X 4aCTOT kd<<1, B 4aCTHOCTVI 
Anfl CTat.tHOHapHbiX OTKnOHeHH~ ny4Ka OT OCI-1 KaHana, ~ :=, 1 1-1 yCIIOBVIe 

ycT0~4H80CTI-1 ~'!MeeT 8VIA 

/Y:--------'2 Iloyo 2 
Bz > -- ----- ( f E - {3 f ) , 

o ed t3o o H 
1261 

rAe Io=ome 31e IIo"' 17 KA B 8AHHI-14aX CHI. npH fE= 1 1-1 fH:=-1,4TO ' 
COOT8eTCTBYeT 3KpaHIIIp08Ke ny4Ka MarHI-1TOAH3neKTPI-1KOM C f •IJ. >> 1, 
ycno91-1e 1261 coanaAaeT c Tpe6oeaHI'!eM, nony4eHH~M 8 pa6oTe

13
1. 

np!118eAeM AnH npi'!Mepa 4VICneHHYIO Ot.teHKy. npl-1 I = 1 KA, Yo= 3, 
d = 3 CM, fE:=.l 1-1 fH«l 1-13 1261 nony4HM Bzo>693 rc. Bbi6HpaH 
reoMeTpl-110 CTpyKTYPbl. TaK, 4T06bl fE- fH<< 1, MOlKHO, B npHHLt!llrle, 
A06HTbCfl cy~eCTBeHHOrO ocna6neHHfl Tpe6o8aHH~ Ha Beili-14HHY Q:lOKy­
CHpyiO~ero MarHHTHoro nonH Bz

0 
• Ha pHc. 1 noKa3aHbl K03~¢lH41-1eHTbl 

3KpaH!-1pOBaHVIH 3IleKTpV14eCKOrO H MarHVITHOrO none~ ny4Ka B SaBVICVI­
MOCTI-1 OT OTHOWeHVIfl IJJHpi-1Hbl AHa~parM h K nepHOAY CTpyKTYPbl L nplll 
pa3HbiX 3Ha4eHt-~fiX napaMeTpa K = L/2rrd. 143 rpa~VIKOB 81-1AHO, 4TO Ailfl 
yMeHbWeHHH Ae~OKYCHPYIO~ero anHHHVIH AHa~parM cneAyeT Bbi61.1PaTb 
OTHOW8HVIe nepHOAa CTpyKTYPbl K ee paAHYCY no B03MOlKHOCTH 60ilbWHM. 

PaccMOTPHM Tenepb e~coKo4aCTOTH~e Kone6aHHH t.teHTpa Mace ny4-
Ka lcBH3aHHWe C ¢nyKTyat.tHHMH nnOTHOCTH TOKa, OT61'!paeMOrO C Ka­
TOAa, a Tai<>Ke C B036Y>KAeHHeM CTpyKTypbl ¢pOHTOM CMe~eHHOrO OTHO-

f 

8 

L 

Ko3<PiPmJ;HeHTbi 3KpaHHposaHHH 

3J18KTpH"!8CKOI'O H Mai'HHTHOI'O IIOJleH 

nyt.IKa fE ,H p,!lH pa3HbiX 3Ha'li8HHH K: 
1/K~O,J; 2/K•·0,25; 3/ K = 0,5. 

!l 
! 

'l 
~ , 

[ 

It 

CHTeilbHO OCH ny4Kal. npH OTCYTCTBHVI 3KpaH08 ( d -+ oo ) peweHHe 
ypaBHeHHH 1251 AaeT CI18AYIO~He 3Ha4~HHfl ~a30BO~ CKOpOCTH pac-

~~~~:~:H:~;:I n~n~~:~:1x I:~:~~~:::~ ~o:~i .v ~!ceK~~c(::Y~ak;0~~~K~~~-
pocTb cao60AHbiX 80I1H 8 cTpyKType 6nH3Ka K cKopocTH caeTa, TO 
npVI HanpH>KeHHOCTHX ~OKYCVIpyiO~ero nonR JeBz

0
dlmc

2
y 0J ;;:,1 peao­

HaHCHO 83aHMOAeHCT808aTb CO CTPYKTypo~ MO>KeT TOnbKO APe~Q:lOBaH 
MOAa nonepe4Hb1X KOne6aHVI~ ny4Ka * npH AOCTaT04HO BbiCOKOM penH­
TVI8VI3M8 ( {3 0 :=.1). 

PacKnaAblBaH pesoHaHCHbl~ 3HaMeHaTenb ~ (k,k z) no kz a oKpecTHo­
CTVI peweHVIfl ypaBH8HVIfl 1201 k z

0
(k): 

~(k,kz) .. ~'(k)(kz-kz 0 (k)), 1271 

AnH eonH c v~~,v0 nony4HM AHCnepCVIOHHoe ypaeHeHHe 

. 4si 3/2 f'C'".' 
(k - k I {3 0 )(k - k (k)) .. ----3. r F (vf kd ), 

z z Zo v B d 
0 zo 

1281 

F ~ ( ~) . rAe (x)-·X exp -2x · YpaeHeHHe 1281 AnR nonHpH3a4HVI S= sign Bz 0 
HMeeT KOMnneKCH~e KOPHH. npH T04HOM CHHXpOHH3M8 ny4Ka H 80nH~ 
(v O •.Y·~o ) K03$$111.1H8HT npOCTpaHCTBeHHOrO HapacTaHHH BOnHbl l • -Imkz 
paeeH 

1 (k)· ~-,f- I 'f 312 
F(J:fkd), 

· d v 0 dBz 
0 

1291 

rAe nOA I 11 Bz
0 

noApaayMeBaiOTCR a6coniOTHble 3Ha4eHHH cooTBeTcT­
ey~~HX BenH4VIH. W11pHHa pe30HaHCHO~ nonOCbl onpeAenHeTCH COOTHO­
W8HHeM 

l/3 0 -·8~0(k)l <: 21 (k)/k. 

I-1HKp8M8HT 1291, KaK Q:lyHKLjHH 4aCTOTbl, MaKCHManeH npH 
H paeeH 

[' 2 I 1/2 3f 3/4 
mu • -d (--·) (---) , 

v
0

dBz
0 

4e 

3AeCb 6 - OCHOD8HH8 HaTypanbHbiX norapHQ:lMOB. 

1~01 

kd=f473r-

13ll 

* ~3aHMOAe~c:BH8 o6paTHO~ 1.1HK_J10TPOHHO~ BOJlHbl_( V ~ < 0), CO CTpyK­
TYPOH K HeyCTOH4HBOCTH He npHBOAHT - 3TOT cny4aH,COrnaCHO Knac­
CHQ:lHKaljHH CT3ppoKa171, cooT8eTcTeyeT 11 VIC4eaa~~~~~M11 eonHaM. 
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PaccMoTpeHHaR HeycTo~Y~socTb paas~saeTCR Ha cpaBH~TenbHO Ma­
no~ An~He. TaK, np~ I= 1 KA, Bz

0 
= 1 Krc, d = 3 eM~ f •·0,5 

V13 /31/ nony4~M f' max= 0, 0275 eM -1, TO eCTb aMnnVITYAa Kone6a­
H~~ HapacTaeT B e pa3 Ha An~He £ ,..f ~~ = 36 CM, 4acTOTa, COOTBeT­
CTBy~~aH MaKC~MYMY ~HKpeMeHTa, B 3TOM cny4ae pasHa 2,6 rr~. 
3Hepr~R 3neKTpOHOB np~ T04HOM C~HXpOHV13M8 C BOnHO~ y 0 •2,64. 

nocKOnbKY $a30BaR CKOpOCTb npOAOnbH~X BOnH ~ ny4Ke TaKme 
6n~3Ka K CKOpOCT~ 3neKTpOHOB, TO MOmHO om~AaTb CHnbHO~ CBR3~ 
npOAOnbHoro ~ nonepe4Horo AB~meH~~ nyYKa. AHan~a noKaa~saeT, 
4To'pa3B~T~e HeyCT0~4~BOCTV1 conpOBOmAaeTCR pOCTOM 3HepreT~4e­
CKOrO paa6poca, nonHaR wHp~Ha KOToporo 

Ay 2eBzo~- k~ s ---·= -- 2 0 
Yo me Y

0 

/32/ 

nponop~~oHanbHa aMnn~Typ;e Kone6aH~~ ( 80 .AnR np~BeAeHH~X s~we 
napaMeTpos 1-1 a== 1 eM Ay/y = 0,72·/; 8 /d. 

0 0 
CooTHOWeH~e /31/ noKaa~saeT, 4TO HapatTaHV!e aMnnHTYA~ none-

pe4H~x Kone6aHH~ MomeT 6~Tb ocna6neHo aa c4eT ysen~YeH~R paAV~Y­

ca KaHana VI HanpRmeHHOCTVI $OKYCV1PY~Il\ero nonfl, a TaKme 3a C4-eT 
yMeHbWeHV~R $aKTopa f -fE-fll' p;nR Yero cneAyeT ysen~4~ElaTb napa­
MeTp K ,To ecTb nepV~OA cTpyKTYPbl. TaKV~M o6pa3oM, npeACTaBnAeTcR 
6onee npeAn04T~TenbHO~ KOMnOHOBKa ceK~HH nHY, np~ KOTOPO~ HanpR­
meHV~e, C03p;asaeMOe BC€MH HHAYKTOpaMH CCK~HVI, npHnomeHO K OAHOMY 
ycKopR~~eMy 3a3opy 161 ' 

B 3aKJ1~4eHHe asTopbl BblpamaiOT HCKpeHH~~ npi-13HaTellbHOCTb 
A.r.KowKapesy, B.K.nnoTHHKosy H n.A.~A~HY 3a none3H~e o6cymAe­
HH.R. 
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PyKon~cb nocTynHna s H3AaTenbCKV1H OTAen 
27 asrycTa 1982 roAa. 

Anei<CSXHll IO.H.' nopCJlhWTCAII :3 .A. P9-82-640 
BJlHllHHe ,c;ua¢JparM 1111 YCTol\tlHDOCTb 3JleKTPOHHoro rrytiKa B JlliY 

PnccM01'POIIO DJlHmme 3I<paHI:IpoBaHHll 3JleKTpoMarHHTHoro nonn 
3JleKTPOIII!OrO IIYtli<ll IIOCJ16,JJ;ODa TeJlbHOC TbiO MeTaJlJlli'leCKHX p;ualj;JparM, 
npHMeHJlCMIJIX D mma&!HbiX Hllp;YKIJ;HOHHblX yCKOpHTeJlJlX ,!l;JlJl 3ai!IHTbl 
YCKOpHTeJ'lhUOn Tpy0I<H OT Db!Cap;)<H 3apHp;a, Ha YCTOH'lliBOCTb none­
petiHOr"O ,JJ;DHlltOUIIJl nyti:Kll. Onpe,c;eneHhl aHatieHHH HarrpmKeHHOCTii npo­
,JJ;OJlbHoro MllrllltTIIOrO IIOJlfl, HeOOXOp;HMble ,!l;Jlfl KOrepeHTHOH lj;JOKYCH­
pOBKH ny'IJJ(ll, noi<Il9lliiO I tlTO nocnep;oBaTeJlbHOCTb p;ualj;JparM npe,c;­
CTaBJ1Jl6T C0(5ot\ SllM6~Jl!OozytO CTPYKTypy, B KOTOpofr B03MOJKHO pac­
IIpOCTpSII61lHO ll0CHMM6TpHtlHblX r"HOPH,Il;HbiX BOJlH. Hafrp;eH HHKpeMeHT 
HeycTOl\'lltDOCTH DbiCOKOttaCTOTHblX nonepetiHbiX KOJleoaHHH 3JleKTpOH­
HOr"O nyt.J:Kll 1 DSilHMOACfiCTBYIO~ero C 3aMep;neHHOH BOJlHOH B CTpyi<Ty­
pe, 

PaOoTa nwnonHeHa B 0Tp;ene HOBblX Me"I'Op;oB ycKopeHHH OIDIH. 

npenp"HT OO~OAHHCHHOro HHCTHTyTa RAePH~X HccneAOBaHHH. ayoHa 1982 

Alexahin Yu.I., Perelstein E.A. P9-82-640 
Effect of Diaphragms on the Electron Beam Stability in ILA 

The effect of shielding of electron beam electromagnetic 
field by sequence of metallic diaphragms used in ILA to pro­
tect the accelerator tube, on the stability of the beam trans­
verse motion is considered. The strength of the longitudinal 
magnetic field needed for the peam coherent focusing is'deter­
mined. The sequence of diaphragms is shown to form a slow wave 
structure, in which asymmetric hybride wave can propagate. The 
growth rate of the beam high-frequency oscillations coupled 
with the slow wave in the structure fs found. 

The investigation has been performed at tho Department 
of New Acceleration Methods, JINR. 
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