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Abstract

Stripline-type beam position monitors (BPMs) and RF-shielded screen monitors (SCMs) have been developed for
compact ERL (cERL). The length of the stripline electrode was determined so that its sensitivity was maximized at the
frequency of 2.6 GHz, twice the RF frequency, because we have to measure the positions of the accelerating and
decelerating beams simultaneously in the energy recovered operation. The time response of the BPMs was improved by
using the feedthrough sealed with a low-permittivity glass. The SCMs for cERL were designed to allow us to use two
different screens, Ce:YAG scintillator and OTR radiator, according to the beam energy and intensity. The screens are
concealed behind an RF-shield tube when not in use in order to reduce the influence of the wake fields induced by the
electron beam. These BPMs and SCMs have already been used in the commissioning of the cERL injector and shown
the expected performance.
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Figure 1: Schematic layout of beam monitors for cERL.
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Table 1: BPM List for cERL

Section  Duct Type  No. ([)[:l‘{,p “]t ﬁg{,s/;acc]
PP
Merger & Stripline
Straight 050 (Short) 27 103.5 59.1
Inj. & Stripline
Diag, line 063 (Long) 4 88.6 48.3
: Stripline
Dump line ¢85 (Long) 2 60.2 213
Arc Octa  SERIE 10 1727 820
LCS 050 Button 2 75.1 26.1
21 X7 MEdE
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Figure 2: BPM duct for the straight section: (a)
schematic drawing, (b) photo of the stripline electrodes.
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Figure 3: Simulated time response (a) and longitudinal

coupled impedance (b) of the straight section’s BPM.
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Figure 4: Block diagram of the cERL BPM.
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Figure 5: (a) Input signals of the detector circuit. (b)
Output signals of the digitizer.
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Table 2: SCM List for cERL

Section Duct Actuator Screen  Size No.
Merger & : YAG &

Straight 050 Pneumatic OTR o028 16
Dglé ﬁ‘n e 063 Pneumatic YAG D26 5
Dump line $100  Pneumatic YS%}R& D50 1

Arc Octa  Pneumatic YS‘%{& 2400X 6
Inj. chicane Flat Pneumatic %l"%/ 2766X 1
Co Stepping YAG/ 26x%
Adj. chicane Flat motor OTR 66 1
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Figure 6: SCM duct for the straight section: (a)
schematic drawing, (b) photo of the screen holder.
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Figure 7: Optical layout of the cERL SCM.
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Figure 9: GUI Panel for the SCM camera.
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