Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

PASJ2023 THP45

TIAREDHEBEERAERDI-ODEEREAA—OVIEERSK

DEVELOPMENT OF VACUUM PROTECTION SYSTEM FOR A PLASMA
INTERACTION EXPERIMENT

RS A, (EAFEIT A, WILESL Y, NEPREE Y, TR KD, SRED, F)IED, B)I5Hh»
Koki Ito ##), Yoske Sumitomo®), Kokoro Utiyama®), Ayu Onoma®, Kanta Kudou®),
Takeshi Sakai®, Ken Hayakawa®, Yasushi Hayakawa®

A) College of Science and Technology, Nihon University, Chiba, Japan
B LEBRA, Nihon University, Chiba, Japan

Abstract

Currently, we are planning an experiment about interactions between high-energy electron beams with plasma fields.
This is an experiment is devoted to realize a pseudo astrophysical fast radio burst phenomena, currently that is not
understood yet. When conducting experiments, it is necessary to separate the vacuum spaces between plasma and
accelerator sides, otherwise an unexpected damages may occur at the accelerator components. If the electron beam is
accidentally focused at the 20 um titanium vacuum separation foil intensively due to miss operations, the melting of the
titanium may cause a hole and the vacuum spaces cannot be separated. Therefore, in this research, we develop an interlock
system to maintain the vacuum state on the accelerator side by detecting the deterioration of the vacuum. If the titanium
foil is damaged, the interlock system works to close the vacuum gate valve immediately before the serious vacuum
deterioration. Here we report on the detail of interlock system as well as the data acquired in detail when the deterioration
of the vacuum occurs and the vacuum condition is subsequently recovered.
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Figure 1: When the electron beam is focused on one point
of titanium, a hole is made.
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Figure 3: A leak by a manual gate valve.
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Figure 4: Circuit for system operation.
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Figure 5: Set point 1 X107 Pa.
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Figure 6: Vacuum data.
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Figure 7: Time for the vacuum value to return to its original

value.
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Figure 8: Time until the degree of vacuum returns to

normal.
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