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

The influence of a wake-field on measurements of a beam waveform and a method for
suppressing that influence were studied. Beam entrance-holes of various dimensions were
inserted in front of a pickup loop, whose function was to suppress the field generated by the
beam passing through the entrance-hole end. The suppression was observed in experiments
with a single-bunch electron beam at ISIR of Osaka University Linac. Numerical analysis
with a beam cavity interaction code (BCI code) was also performed in order to corroborate
the suppressionin experiments. The main pulse caused by the electron bunch and the
oscillating signal following the main pulse due to the residual wake-field was observed. The
power-ratio of the former to the latter were compared with the calculation. There was fair
agreement in several different hole geometries.
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Fig.1 The monitor section with copper disk and extension tube for the wake-field suppression
experiment.
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Fig.2 The lines of electric field caused by a Gaussian
bunch of beam passing through the entrance-hole of
copper disk.

Field Intensity [kV/cm]
1o

Time [150ps/div.]

Fig.3 Radial component of electric field
intensity Er(r, z,t) at z=92 mm and r=
33 mm in Fig. 2.
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Fig.4 A beam entrance-hole with different
boundaries : a) the collimator boundary,
b) the flared boundary and c) the bowl
boundary. '
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Fig.5 Schematic diagram of the single-bunch beam experiment. Trigger signal was obtained
from a beam core monitor(BCM 1) mounted on upstream of a beam transport tube of the
linac.
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Fig.6 The rise-time response of the measur-
ing system. The picture was com-
posed by the responses of the number of
beam pulses.

V : 100[mV/div.] , H : 20[ps/div] .
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Fig.7 The output signals from the measurement of a single bunched
beam with collimator boundary. R is boundary parameter.
V . 20[mV/div.] , H : 500[ps/div] .



TAFy 7 — LB THEET BV 2~ 70— AKFHEICS 2 581 31

D& ) RIBEWED SBERBROE (my PESa ) A —F EBRMAEOET M) 2k
37 = 7 BOWRIEIE L EBOICFMT 2 2 S IIHMETH B, £ THELOERICBIT 2ER
BRPLBLNLHIERBIE DV T 72— 23B0WE (A4 E—7IcBBT 21K & 156
S L, SEBOWEO ZEESETHEBLL (T2 A ANX— (X4 =7 280l it
TE272—BDIRXNX—DEDLEEERE L2, ZORDZ e E 72— BT b0
T—L it (BhH) Lz izt b, Fig ickERE2RL,

T T T
0.224 —m— Collimator Boudary ‘\ 7
-- - Flared Boudary )
0.20- --A-- Bowl Boudary /,” n
A A
2 0184
©
&
s 0.164 - T
()]
2 -
o
& 0144
0.12+ 1
0.10 T T y v
0 10 20 30

Boudary Prameter R

Fig.8 The power-ratio of main pulse to the
residual wake-field vs boundary
parameter R obtained by the output
signal in Fig. 2.
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Fig.9 The electric field determined by the calculations. A Gaussian
bunch of beam leaving a beam exit window and passing through
beam entrance-hole with the collimator boundary.
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Fig. 10 The power-ratio of main pulse to the
residual wake-field vs boundary
parameter R obtained by the calculated
results in Fig. 9.
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