Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan
PASJ2021 WEP024

J-PARC /\FOX high-p E—LSA>H
SRERBARTOI7A/ILEZ2DEIEHENT

ELECTRIC FIELD SIMULATION OF HIGH SENSITIVITY RESIDUAL GAS
IONIZATION PROFILE MONITOR FOR J-PARC HADRON HIGH-P BEAMLINE

BRI, BEph, BRRA, REHET, MRS, BKILHE
Keizo Agari *, Yoshinori Sato, Akihisa Toyoda, Yuhei Morino, Yusuke Komatsu, Hironobu Akiyama
High Energy Accelerator Research Organization, KEK

Abstract

A beam profile monitor of B-line (High momentum beamline) split from primary proton beamline (6 x 10'3
protons/spill) at J-PARC Hadron Experimental Facility is developed because of a lower beam intensity (~1 x 10'°
protons/spill) and a high radiation level. The measurement principle of the beam profile monitor is that ionized electrons
generated by residual gas are converted into light with a phosphor screen, and then the light amplified with an Image
Intensifier is taken with a camera. Uniformed electric field around passing beam region is required to accelerate the
generated ionized electrons toward the phosphor screen with applied inner electrodes. Therefore, we calculated electric
field with a FEM simulation code to establish the appropriate structure of the inner electrodes. This paper reports the
numerical calculation result of electric field and the appropriate structure of the inner electrodes for the beam profile
monitor at the B-line of J-PARC Hadron Experimental Facility.
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Figure 1: Drawing of J-PARC Hadron beamline.

Figure 2: Schematic diagram of beam profile monitor.
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Figure 3: Typical simulation model of beam profile
monitor.
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Figure 4: Schematic diagram of model-1 inner electrode.
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Figure 5: Electric field of model-1 simulation.
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Figure 6: Structure of model-2 inner electrode.
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Figure 7: Simulation result of model-2 electric field.

PASJ2021 WEP024

34 EFIL3

ET/V 3 ONEEMONEEE Fig. 8 (IRT, FEkY
ARNZEDE DT BT BZEF = 3O 4R 1T 130 mm
WCEH L, i FEEMRITE — AR 000 R 50
M5 60 mm ([ZZEH L7, EEEMOEMELEX 0 25
S5kV &L, BEZEF =L ROF VDB PERR T DT80,
SHIZ EHIZ 0 V OREREMEEMUT-, E-E
BH< 720 EEREMIL A E LD TUND,

Upper electrode

5kV

2.5kV
20V =

=
40V | A7
Lower electro

-60V
-80V

Figure 8: Schematic diagram of model-3 inner electrode.
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Figure 9: Electric field of model-3 simulation.
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Figure 10: Photograph of inner electrodes.
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