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

PASJ2023 THOA3

IR KRERE —LEZXDFAFK R U MR

DEVELOPMENT AND PERFORMANCE EVALUATION OF NON-DESTRUCTIVE
HIGH-CURRENT BEAM MONITOR

AN D, KUEFh &, FARZFEE N, BIFERY
Sakiko Asihkaga **), Kazuya Nagashima®, Takamichi AOklA), Takayoshi Seki®
A) Hitachi, Ltd.

Abstract

In order to achieve stable operation of high-current accelerators for neutron sources, we have developed a non-
destructive beam monitor applicable to LEBT. The monitor can acquire various beam information, not only beam size
and emittance, but also Twiss parameters by detecting fluorescence generated by interaction between the beam and
residual gases. The monitor performance was evaluated with 30 keV H* beam, and it turned out that the monitor can
achieve sufficient beam size resolution smaller than 0.084 mm, and this performance is equivalent to the result by the slit-
scan method. Furthermore, under the environment of vacuum pressure of 1.0x10* Pa or more and the beam current value
of 11 mA or more, the monitor can detect the signals from the beam. According to these results, the developed monitor
was shown to be fully functional in the LEBT of high-current accelerators.
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Figure 1: Schematic view of the experimental setup.

Table 1: Measurement Condition

Beam particle H*
energy 30 keV
current 18 -32 mA
pulse length 200 ms
duty 10%
Vacuum level (X 10~3Pa) 1.5 - 10.2
Monitor exposure time 30s
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Figure 2: Calibration board and detected slit line.
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Figure 3: Before and after noise reduction filter.
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Figure 4: Detected fluorescence caused on the beam path.

PASJ2023 THOA3
intensity [a.u]
1.2

slit + FC

e monitor data

y [mm]

-20 -10 10 20

Figure 5: Measured beam distribution.
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Figure 6: Detected beam envelope.
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Figure 7: Extracted Twiss parameter o(z).
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Figure 9: Vacuum level dependency of signal/noise.
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Figure 10: Beam current dependency of signal/noise.
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Figure 11: Comparison of Working region of the monitor
and LEBT environment.
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