Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

PASJ2025 THP062

BigRIPS D —BEE=EMERERA (STQ1) I- & 1F D AiEER

EXCITATION TEST OF THE FIRST SUPERCONDUCTING TRIPLET QUADRUPOLE
MAGNET (STQ1) IN BigRIPS

EACHETE <, HN R, WA, AT, o G —, 3 R — AR

Masahiro Yoshimoto

*, Kensuke Kusaka, Yoshiyuki Yanagisawa, Masao Ohtake, Koichi Yoshida, Shin-ichiro Michimasa

RIKEN Nishina Center

Abstract

The first superconducting triplet quadrupole magnet (STQ1) at the RIKEN RI Beam Factory (RIBF) is a key focusing
element of the in-flight Rl beam separator BigRIPS. STQ1 enables large angular and momentum acceptance under high-radiation
environments. This study analyzes the excitation test results of the P2 coils of STQ1, which constitute the second quadrupole
magnet, conducted from 2009 to May 2025. In the tests, positive voltage spikes with durations of approximately 1 second were
consistently observed at excitation currents of around 90 and 140 A. These spikes were presumed to be induced voltages caused
by mechanical stress release in the four coils. Following a quench in April 2024, the frequency of irregular spike voltages with
both positive and negative polarities increased. Simulations using PHITS estimated the accumulated radiation dose in STQ1 to
be 1.8 Gy, approaching the critical dose of 2 Gy for epoxy resin, suggesting that material degradation may be contributing to

the increased frequency of the irregular spike voltages.
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Figure 1: Correlation between excitation current and output voltage during the first ramp-up of the P2 coil in STQI, the first
superconducting triplet quadrupole magnet in BigRIPS, after cooldown. The sampling rate was 8 Hz until 2022 and 1000 Hz
from 2024 onward.
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Figure 2: Excitation current and output voltage on April 3,
2024. (a) Around 92 A; (b) Around 126 A.
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