Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 WEP083

IRIILF—ERESHEF =T IIZHI1TH0/ 0 FERE
F—LMEE=4—DRA%

DEVELOPMENT OF A BEAM POSITION MONITOR DETECTING C-BAND
FREQUENCY IN THE ERL-BASED CRYOGENIC ELECTRON LINAC

FEFEINAT Y, FREA I B-O, PR Y, 7R AE A KR Y
Kosuke Thara #), Tsuyoshi Suwada > ©, Katsumi Endo # , Hisataka Takenaka ), Y utaka Ota®)
A Toyama Co., Ltd.

B) High Energy Accelerator Research Organization (KEK)
© Department of Accelerator Science, Graduate University for Advanced Studies (SOKENDAI)

Abstract

TOYAMA CO., Ltd., KEK and Nihon University have been developing ERL-based cryogenic electron linac as an
X-ray generator. In this paper we will report the development status of the beam position monitor (BPM) and its test
bench to be installed in the linac. The type of BPM is a stripline-type, detection frequency is set to C band. The shape of
the electrode part was determined by an electromagnetic field simulation. The test bench to calibrate the BPM has

adopted the inexpensive and simple antenna type.
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Figure 1: Analysis model of the stripline-type BPM, (a) the front and (b) side views.
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Table 1: Mechanical Design Parameters

Parameters Symbol diarr?;leilrl 1type diarrl:;fegriype

Inner diameter d 20 mm 26 mm
Aperture angle
Wall 6. 62 deg 60 deg
Electrode 0. 35 deg 35 deg
Electrode lengths Lo 10 mm 9 mm
Gap lengths ly 4.5 mm 4 mm
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Figure 2: Result of TDR simulation for small diameter
type.
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Figure 3: Frequency characteristics of an electrode of the
stripline BPM.
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Figure 4: Test bench of the BPM with a coaxial cable-
type antenna.
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Table 2: Comparison of the Sensitivity Coefficient

Sensitivity coefficient : Sp [mm]

Small diameter ~ Large diameter

Simulation type type
Wire 5.11 6.77
Antenna 5.13 6.76

Calculation of Eq.(3) 5.33 6.92
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