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A Study of the Influence of a Wake-Field Generated by an Electron Beam
Passing Through a Linac Beam Exit Window on Measurement of the Beam
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Abstract

In order to study the response of a wire-line type beam monitor to an electron beam from
a linear accelerator, detailed knowledge about the electromagnetic field produced by a beam
is necessary. The wake-field of a beam caused by a beam exit window of an accelerator
was studied by numerical analysis.

It was found that the radial electric field at a fixed position showed a complicated time
variation lasting after the passage of the beam pulse. The wake-field was reduced by
placing a flared conducting wall immediately after the window. Setting a metal disk with
a beam entrance hole upstream from the measuring point was also found to supress the
effect of the wake-field.

& C & iz

wiEnidss (linear accelerator LIF 7 4 v 7 L 1F3:) CHIE X L7z BF 13508 30 © o ®
BB N ZRE— L (Y TN FE—L), HEVEIOE—LARHBE L T80 5
2 A ORI B LAY = ATH b, BT AN BN, SR, R
o7 ¥ F OFIFMHIZ ZICE S, EFE TR, BRHETFLV—P—FIcA L5 L) mEd e
BT » b EEAS - OHEEBICL YBEHEB20e—Vv > P REE L TOFEIEATH
00 =N LY — AFEORBICE, E—A0BERMND L) EVBEIEREN, E—a
DALE, BHEE=Z—DOHEMCL & ) BB EREN TS, ZD &) BEREHLTE

TR BRI A TSR
RRE RN AL B N € e
TR BR ARSI
HEREAIERN S



66 AN B FERT-ILEGS- HPEE-EAR BOoRRED BEE—UF R RGE - EFHE

— NI L H BRI FEIC ARG E NG, MERE - KARTHERET L4 L
IT7HEPET B FETHEBER TR T 7 a0 RENTEETH 59, B L, EE L
THLHIERWMNVIPALIBES TV &, F25MTH2Z L%, BEETIZEBEL DL (w,
BRRIF R, ©—anBET 2 BRE Y ERFESORELICHLRBT A HETHE, 2D
FETHRETE B NVADNL BN BED LRI, BRr—70, Fiu2a—7%0RER
DAREBIC L > T, IO L aWRBETHL EEZ LML, LrL, YKL X oM, fLE
WENEG I CEARENBB WS, ERALIEERIESEEOEE LI LT
PEEINTEINRIT T3, BEHFELCIZE—LT=I—DBEE, 1) E—2DEK
THLEBEICNTAE Yy 77 v 7ORE, 2) Cv 7T v 7 Hil ﬁ?éﬁwﬁmﬁﬁm:o@
BB L VR E NS, RS E— A#Wﬁ%ﬁﬁ@$b%%@ﬁf%HLR&T&E&%MH
g TEM £ — F GERFERETH D By 7T v 7ORE LRI Z 02— Fichd 3 6E
ELTERSNBEZ %S, —F T4 F v 7 TIES N F E— 203, BFMBEUEER
B UBERO—BEHIBEL NS & & (P—2BRE0R0RM A E S BHE2ERTL
EMHLNTWBEMD, Bz T4 F v 70— 20 HLBEBOBICRET <4 7 ol fEED
EREFEE, BOTEMET—FERBEL > EEE— FTE—2DELZENHEF T BEVHIPITT
T8, BRNR LT 2EMBICENZELE LD S, 2L ) BB & 2H#ITT 2HROMERNC
2L 2 TS (wake-field, LITV 2 —7%) A TYWS, #- T, EBRIITKDLE Y
IT v T DOIBE L EITRHRE L OWENIE2IT) 2B 72— 7Bt DT OFHEid» hEE %
Be THOZEEYTF /L EIMEROL - LT P — DR, FRICEL T3 EEL L
%89,

AWFEOBHIL, BERFCL T34+ 70— BREETRET L7 — 750 ETFE—
LWETLREIC B2 2B TN D 2 &, BREHFOFEICLN ZnBic L 580N 2 KA 5
LDTH b

BN, BAEFATCRA WS T AT ) XADHH & FTEFGEOEE RS, BCETIE, £—
AR MUBHEC BT 27 = — 7Bk E 7L T —HBRIC L 20, RU, RbETF4 27
W& ZHHIORAIC DN TOFHERREBNSL, RBIZTVAXT—FA 2 V-T2 —
L F DY FIRENERHN DT, EITFSE & o HBRE 24T,

1. ¥ & 2 W

1. 1 EEFZOEE

HEEF O oI v 2 BRSO EF T T. Weiland o BCL (Beam Cavity Interaction)
O FaRBEE L0, Z0a— Fit, #1772 BT £ — AR E NI BT 5 B
LedtETe 707 4ThHE, HHMIESHFEXICOTY, 22 TRLEZDOFENHPEIC OV TR
b, FrEEESO NI REHEERTH B Z Eh 5, FTEEEERES A (HR) & EFR
(zHE) D 2RTGHRET B EHTE D, 72, BREBORSZE, BEHMES MY NES
EHBEFE (¢HE) BED 3T HEZ N LW sich b, §HEEEE A v a8, &
AwralICZD3IRGEEN B TS, BHIESEREESEHAVT27 272 VAEREE
GAEL, BRESHEROMET L, ZD A v b aBESNLFEEAENICEWT, BRESE
WRERERLHE, ARESHFEAOHEE - w7 27 2 VRN 2 B KEHEE TR ET 5,
ZHUC LY, HAMIICBI AERENEMAMGEROB I EHNTEL, Z 2T, MWFRZT MR



TAFy I E— AEEETRET Y 2 — 7 BOE — AEBREIC S 2 5 M 67
BB E z Bt > Tl S v=Lc THEATT 5 E— 2> Fit, SERHEEqC L), 1 RTETF NI
T B2 D TE LD TEREES L,

J=8(r)Bcglz— Pct)e. (1)

TRbLEND, eAIMBADEA~NT7 PV THDB, Plhick VEMEINLT v~ 27 2
7= VAR GEAm (25H) B

n+1/2 n—1/2
ESHLL )= ES(, ])+4 &0 (271+A?’1) —(21’1 Ar;_1)?

X <(271 +ArYH™ I, )= Q2ri—drio ) H* (I -1, f)) 2

El b, 72 LI>ITH L, ZhtE, ISI1TIRY—AK LAY —RBEIFEINLIDT, THEED
Tt—)L s 2 I A7 2 VR

En+l/2(1 ]) En 1/2(1 j)+4dt<H (—Z ]) Vq”({)) (3)

Y2 v
EEERINDG, FEHE (rFHE) DESHI

2 n n
p W(H (I, J=1)—-H"I,])) (4)

E n+1/2([ f) Ern 1/2([ ])+
&Y, 7277 77— OBHFEOEN D 5 R EORES T

de( EMVLL ) ESTYI+1, )

H™1,)=H"1,])

o A?”I A’}’I
Ern+112(]’ ]+ l) B Ern+1/2(1, ]) )
+ AZ] AZ] (5)

EEEREND, IN5(2), 3), @), OREATEHERZIT) . BRSHEOLODEESMN
[

s Ay a DR

1mm X 1mm DEHFEA Y2,

- R

&Eﬁﬁﬁ%@@%%ﬁﬁ,%%u%ﬁttwo

FRYED Ay v alBWT E.=E;=

TV T — R ROBADEE BRI Lfﬁﬁ?éa

- ST H'=E,V*=E}*=(0 ¢35,

1. 2 BFE—LOEVEL
R F D BMEEDSATEITHR (2HRA) K 2& BRIy 725675 L {EEL, 25
WA EF SR 2R T WBREMTH Y, HFiob.oil L2 6 CETT 00 E Lz,
EMEIT 20nC, PElE (FWHM) 13 39ps & L7z (Z I RAENE <> F LINAC ¢4
LNBE— LD TIZFEBOETH ),
PUITFIZEBICERL 0w 2B EESHONE TR,



68  AM - RERTF WS- BEPER-ER BOARES-REE— s RORGET-BEHE

1 1,22
orc eXp( ATy >
T DTNy F AT B RO L OB TS ), EAHEAE LT b,

1. 3 fEMiER

LI, Bt —2BEEBETIRICRE LV~ 78, HEERANZEETLIHE
F#% Figla, RUFiglbic/mRL 2, E— 2B 2:@EiB L 2 ERESRIIE — A BICHRWT 5 o3&
FHEDEII 2 S RS DD E L B, BICE— o r FOELBHIEIBRFICEIET LN, A
WD L HIEIRL T BT bh b, TRBEFOEIHHOE (v—a 3> FDELESR)
IZBWOLETL I 25, ZOZ i3I nNbDEn TEM £— F T {8z o2 %
RLTCWd, >TCT 2 B0OMBIIBRAMMNETAESRLZ LTSNS,
UTFicIhbnre—7% BRU7:— 780BRBNEICSZ 2882 ERT L) LERE
HDFEEERA B,

1) ZL7—8BRICL DT — 7504

7 — 7GR EOBREII Y — A0EATHFAICEEICHEET 2 /M B RO L ) #FRE
BhEL B2 LICRRTILNDEEZ D, T TE—LBR7VT—HBRFEL, 20k ki
B ERNEIC L A HEOBN LR, 7L 7 —EkiZE— 2 AN 10mm F, B
180 mm, & —A@ M OHlAS 70 mm FEDEMED L O ThH b, HE KIS B E AR 351
mm, PEFENC 34 mm TH b,

FLHIZZOBEICBIT 27V T —BROECEE, Thbb7a— 750REL 2EREC
DWW TORMER % Fig2 icR L7z, B—DEDFTHRDE— 70 FE—LDERT 2 EBHT
HOBBETIERDERZ 72— 78Ik 53D TH 5,

Fig3 i3 7 v 7 —3BRICEE R T2 BE0 72— V7 BRBEDETFERL LD TH L, 7L
7=k (Al FE—2BIREELTCWEL0E L -1z, ZOERT72—73%
DFEEFT7VT—ERICLVIFI I N T 8T b2 5, Figdlizz ok soMEibs &b
TEETH b, BEMEEL Fig2 nfE LR LTH 5,

2) E—ALBEBILEETEHETF«RIIC4L 57T 2 — 2514

TV T—BROFLAIC LY 72— 7 BOEFRIIGRTTEETH 5 2 & RTROFEHIC L » TR
iz L, 7VT7—8BRZHAVEZ LIZEBOEBRICBWTEEIEHICLD, Blir—2a
BRYHLEL) DEMIE B 2DI KAPICBIT 2 HIE TR E— 20BN E L £ET 2
DEFBTS b, FhE—2WEROVTEOMEBICEET L Z LML WE, EREonS» L &
DHEMZERIEING, TIT7VT7—OEE 2D, REETY A2 C—LHVERETL &
IUBRAERAL ., N Lo TE—2BTREL V2 — 7 BOEEEMIET 22 L 28R4
720 TA A7 BBBICHICRETE 72— 7BRE—2BBBOBROEMLBEROEIC L B
bOINDHL B b2 E2FRUBT 21T TAHR, BUIC, E—280 00BN E 2I8ET
o ZOBFBETLT—DE I ICHMEZULEL LTVWOTRICT 4 A7 2BATE L R
AN 100mm & L7z, FEFMIEZ 7V T —0B4& L 34mm ¢h 3, Fig5id, ZofiE
BT AE—LEL LT 21— 7BOREL 2HEABERNESORMEILTH 5,

Fig2 ¢ g $ 2 B OEALIZ L D 72— 7 B0 BB L BT 28TFr»95 5, £ T, B—



FAF o I E—LBIEETRET DV — 780 — AHBREIC S 2 55

350mm ] Boundary Wall

Beam
rlle—Window

Beam Direction

t= 67(ps]

100 z

200 mm}

t=100[ps]

t=167[ps]

t=170[ps]

t=173{ps]

t=177[ps]

i t=200(ps]

t=233[ps]

Fig. 1 a) Electric fild lines of a Gaussian bunch of beam leaving a beam

exit window.
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Fig. 1 b) Electric fild lines of a Gaussian bunch of beam leaving a beam exit window.
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Fig. 3 Electric fild lines of a Gaussian bunch of beam leaving a beam exit

window with a flared boundary wall.
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Fig. 6 Electric fild lines of a Gaussian bunch of beam leaving a beam exit
window and passing through a beam entrance-hole (10 mmd) of a
disk.
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Fig. 8 Shemematic diagram of a beam monitor of pickup loop.
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monitor in Fig. 8. -field suppression by using a metal disk

with a beam entrance hole (10 mmé).
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