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Abstract

At the Nihon University Electron Beam Facility, we are preparing an experiment for the interaction between a high-
energy electron beam a plasma. In these experiment, the high vacuum state on the accelerator side and the low vacuum
state on the plasma side must be separated due to each different, and hence we use a titanium film with a thickness of 20
um for this separation and the beam penetrations. However, if the electron beam is accidentally - focused on a point of
the film, the titanium film may melt, and the vacuum leakage occurs from the plasma side. If this happens, we encounter
a situation that-some components of accelerator suffer from serious damages. In order to protect the accelerator, an
interlock device is being developed so as to detect leaks and automatically close the gate valve when the vacuum
deteriorates to a set value. However, from the results of the operation at the test stand, it was discovered that the device
may not operate normally when the amount of exhaust from the ion pump on the high vacuum side exceeds the amount
of leak from the low vacuum side. To address this, we are currently developing a system that directly detects the leakage
of ionized gas caused by plasma generation in order to improve the sensitivity. In this presentation, we will introduce the
outline of the current interlock device and report on the development status of a new detection system.
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Figure 1: A schematic of the accelerator-plasma interaction
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Figure 2: A test equipment of vacuum interlock system [6].
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Figure 3: A circuit between test equipment and gate valve.
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Figure 4: Two different vacuum data when the interlock
system was activated.
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Figure 5: A vacuum data when the interlock system did not
operate.
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Figure 6: A new vacuum leak detection system - using
plasma.
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Figure 7: The optical port and a photo showing a beam size
monitoring test.
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Figure 8: A calculation of beam energy deposition in
titanium film using PHITS.
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