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Multireflection time-of-flight mass spectrographs (MRTOF-MS) are essential tools for high-precision mass
spectrometry of short-lived nuclides. Three such devices are currently in online operation at the GARIS, Bi-
gRIPS, and KISS facilities of RIKEN RIBF, enabling accurate mass determinations of exotic nuclides such as
Ti-58 [1], Db-258 [2], and U-241 [3], and others [4]. A key component of the MRTOF system is the timing
sequencer, which controls the entire sequence of measurement operations. We have developed a universal,
programmable pulse generator based on a field-programmable gate array (FPGA), enabling the execution of ad-
vanced measurement protocols. This system supports sophisticated methods such as concomitant referencing
[5], ion-bunch stacking, the In-MRTOF mass filter [6], and rare-event veto triggering [7]. In this presentation,
we report on the pulse-train formalism required for these applications and its implementation using an FPGA
device.

[1] S. Iimura et al., Phys. Rev. Lett. 130 (2023) 012501.
[2] P. Schury et al., Phys. Rev. C 104 (2021) L021304.
[3] T. Niwase et al., Phys. Rev. Lett. 130 (2023) 132502.
[4] S. Kimura et al., Phys. Rev. C110 (2024)045810, W. Xian et al., Phys. Rev. C109 (2024) 035804, H. Hou et
al., Phys. Rev. C108(2024)054312, M. Rosenbusch et al., Phys. Rev. C97 (2018)064306, Y. Ito et al., Phys. Rev.
Lett. 120 (2018) 152501, P. Schury et al. Phys. Rev. C95 (2017) 011305®,
[5] P. Schury et al., Int. J. Mass Spectrom. 433(2018)40.
[6] M. Rosenbusch et al., Nucl. Inst. Meth. Phys. Res. A1047(2023)167824.
[7] P. Schury et al., proc. NN2024.

Email address
michiharu.wada@impcas.ac.cn

Supervisor’s Name

Supervisor’s email

Funding Agency

Classification
Instrumentation for radioactive ion beam experiments



Primary author: WADA, Michiharu (Institute of Modern Physics, Chinese Academy of Science)

Presenter: WADA, Michiharu (Institute of Modern Physics, Chinese Academy of Science)

Session Classification: Poster Session

Track Classification: Instrumentation for radioactive ion beam experiments


