Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan

PASJ2021 TUP005

RILKBHY—T Y hZRAWL——AAVIRICE D
BT E &L CREA A i DIRE

SUPPLY OF PROTON AND CARBON ION FROM LASER ION SOURCE
USING HYDROCARBON OIL TARGET

mEtE—E", RIS, IR, BIEE, GRET, 4 KM, s
Kazumasa Takahashi”, Hiroto Katane, Kakeru Miyazaki, Naoto Harukawa, Kaoru Ishikuro,
Toru Sasaki, Takashi Kikuchi
Nagaoka University of Technology

Abstract

The supply of high-flux protons and carbon ions by a laser ion source has been studied for applications such as
accelerator-driven neutron sources and heavy ion beam therapy. In order to develop a laser ion source with a laser target
which can avoid the laser irradiation damage on the laser target, we have studied a laser target whose surface is
continuously renewed by flowing hydrocarbon oil instead of solid hydrocarbon. In this study, we used a hydrocarbon oil
for an oil diffusion pump that can exist as a liquid under vacuum and has a low vapor pressure. The formation of
ablation plasma was confirmed using the target with hydrocarbon oil with a flow velocity of 1.5 cm/s and displacement
of the liquid level of about + 50 pm. As the result of investigating the ion current and pulse width of the ablation plasma,
an ion current of 100 mA and a pulse width of 1 ps were obtained at the position 135 mm from the laser target. In
addition, as the result of ion charge-state analysis, protons and carbon ions were observed. Furthermore, it was found
that the peak of current tended to decrease as the number of laser irradiation increased.
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Figure 1: Schematic of experimental setup.
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Figure 2: Surface displacement of the liquid laser target
measured using a laser displacement sensor.
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Figure 3: Ion current measured with a Faraday cup
(upper) and the ion-state charge distribution using an
electrostatic ion analyzer (lower).
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Figure 4: Ion current waveforms measured using a
Faraday cup with the same condition.
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Figure 5: Variation of the peak value of ion current
waveform as a function of the number of laser irradiation.
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