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ELECTROMAGNETIC FIELD IN A BEAM TUBE PRODUCED BY A RELATIVISTIC
ELECTRON PULSED BEAM PASSING THROUGH A BEAM WINDOW

H. Yamazaki, T. Sugino, A.Iwata and T. Oukoshi

Hokkaidou Institute of Technology
Maeda 7— 15 Teine— Ku Sapporo, 006— 8585, JAPAN

The existence of a beam window makes the signal induced by a beam current at a loop pickup or a wire
line pickup complex and difficult for us to unfold the time profile of the beam current from the signal. The
time profile of azimuthal component of magnetic field B, produced by a relativistic electron pulsed beam
was obtained for a beam tube having a beam injection plane at one end, using the analytic solution of B
after an injection of constant current beam derived by Mitrovich. Discussions on alleviating the effect of a
beam window are given. '

b AR EE T BRI ETO UL C— A Y — AERICfE B BRER

1. LB
BRI OB > TE S HBR T E— A
DERIICBIT BESRN—THE v I 7T
SR TA Y54 YRy 77y 7 TR D A
&, —BFAEOHRRERREHS —HIZIEM
BT R 21 U — 1 84 C FIRIE
BETHLONTNHA— »5BEERA
DFEL, B DAATEEE OREHF 2 EEHC LT L
$£3. BlcU—LBTRET 2 BHAOKELE

ATH2. FREVIZE—ABOTHICE—LD

B ER B MREEL ZLickD, E—

LBTRE UTBENERAD THRADEEI
L, RORAARESEEOANIDRIRDZ

L BEBRICHEN . ARED X, £,
Maxwell AR ZEIERICEL Z&ICXD, &
2 DHBROWERERDGEDOEAREREZEEL
TW3. Mitrovich ¥ [ZHHE DAL Shi=582
BAMERERASRFDOD LT, WEIPSAHTZX
T v 7RO B FE—AICDE, FIRN
DT MVRF VT IV AT BiRNTIREE
HU, HEXNGHREHERR (v—o0) DOBEDRES M
WREE B, OPIEZEERICRDTNS.

ARG TlE, Mitrovich OfFTEEZ VT,
MR DIRESICOE, AW IVADHE
RFE—LDBAS LI=RED B, DWEEEAF
BEAE r LG TREEAE z DR DBAIC DO ERY,
gL TW3. :

2. Mtrovich DFFATR

Q
N

X 1

10D & > CFEONFEICG > 2 8, ¥
ZAMIC r Bi2ELD , HF r OT2EEMEZ
#22. zBIOBEA 0 DIEICZLEADNH
EHBEET S. HEANDRYZ MVRF VT v )V
A.zd) P9 B Maxwell DFERIE
g L
VA, A=l (D |
THbD. WE, KXDOWEN—EDWHE I DER
BERE BN, z 8iCif> CTHEE vics
(ciTIE) THhZ DL TE. ZDLED
R, SRR 20 U CRREE /. 2
_ I 28(r) ‘
o= 2n 7
ux)=1 (x=0)

u(Bt—lz|) (2)
u(x)=0 (<0,

LU, zBCEIUNFMEIh=FEERDd &

—377f



TRNTEDBNS. Mitrovich iZZ DIFE DR
WfR% Green BIZHWTIRD XS IRDT=.

A2,y = 2180 > Josar)

n x5 ]i(%a)

coskZ smkﬁT sin kT
x 3
J’wdk 1o : @

KRB BT, 7z batPﬂf%ﬁlﬁf% R ZHfiLd
%, tiX Ric 2B T A2HITILERTH D,
x.@i"‘y{’.}vggﬁ In(xn)=0 *E: ZZyxa2 ’
Teyxat , KSR+ (1/Y°) , yE(1-B)'"? TH5.
FREAROREEBE B, X A. LhRDHIDB
7%, K Q) ICBh 2 EES 2 BUENIC KD S

Z CIFETERDORTHREMEDR . X ERHIRERR
(y—>oo) TkZOREIEEESH, B, 1ZRD
X352 5h0%.

1ol _Z__ 2"2 Ji(x.7)0.(2, 1)

Bo= 2nR ( r N D) ) @
Q.(z2.8)=To(x. + VE'—2%)

A @) BFRFv7EEOE—LEBRICHT 25
BT, FHLNE rz DIEIZNT S B,
OEE7O7 4 VvER W ICLEELTEE,

RRZ 2RI BRI NEAREE—AICHY

%5 B, OE7o74 VB 3. R @I
ERERLETh, SHEICHE>TUTERED
MeERST 2. UL, SEOBGRIZEL,
n=100 £ TH > THICREZFVCENEST
10% BREDRENH { . BENRBREL LT,
n=80 5 n=100 ¥ TOREDEREEDHEHDFE
BEED, BEOEL L.

3. SEER

K@ TcE5EZ5NS Be OFE1IE uol/2nRr
(71X R 2BfL L T 2MMITER) I TEFE
4, BAHELBET»THS. B I1HIERES
252, riCLbhREIDPEDS. LD rD
EOESHEORI 2HR L LTI 2701,
rBe DREZ7O7 4 VEK2, K3, K4IZR
T. WINOXBHBIOBUEIX no0/2nR ZBAL
&L, BioBYEIE R 2BfTE LTW3.

4. ERLEBH
M2, 3, 4&0AB»2LIIC, E—AICER
T BIE EERE T DR = DB

1.2

0.8

0.6

o4 r=0.1

0.2

-0.2

2 0 2 4 6 8 10'12

°-: 4\ /\ A r=0.5

2 0 2 4 6 8 10 12

LJ r=09.

-2 0 2 4 6 8 10 12

M2 2z=3 r=0.1, 0.5 09 \=8BiFTB rBe D
WE JOUVRIE: R

IWIETT 5. Z2hifl, E—LBREELICEIT I
39454 BRI T TREIAFITHS. K
3tPA4zHBLTHDPD LS, E—HARHH
X DN =BT C HEERSRIT LA LED Lk
W, ChZE—LEBPEREDOX S IC@H=HT
H3. 4 7 OEARESRCHVWSNS XS I
k2 E—L2BAICEEL, BERSZRREIE
TLESOPEHEEZ NS,

—378—



10

12

10

12

r=0.1

r=0.5

r=0.9

M3 z=3 r=0.1 0.5 0.9 =B} 2 rBo O

N "/
i

SE 3R

JRVAIE @ 3R/e

1) A. Homma et al., Nucl. Instrum. Meth. A 371

(1996) 335.

2) A. Homma et al., Proc. of the 16th Linear Ac—

celerator Meetin in Japan 1991 p266.

3) D. Mitrovich, Rev. Sci. Instrum. 59 (1988)

1139.

—379—

r=0.1

iy vr

r=0.5

i r=0.9
v

0 2 4 6§ 8 10 12

B4 z=20, r=0.1, 0.5 0.9 \Z8BIFTS rBs ®

W JUVXEE: 3Rl



