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(57) Abstract: [Problem] To control a divergence angle of an ion beam when generating plasma and irradiating the ion
beam. [Solution] An ion beam irradiation device 10 has a plasma generation unit 11 that generates a plasma 12 using a
high frequency antenna 13 and further comprises, in an opening thereof, boundary electrodes 15 and extraction electrodes
16 for irradiating the ion beam from an irradiation hole H. Moreover, control electrodes 14 are provided further to the
inner side of the plasma generation unit 11 than the boundary electrodes 15, and space potential probes 17 for detecting
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an clectric field in the vicinity of the plasma interface are provided between the boundary electrodes 15 and the extraction
electrodes 16. The detection result of the space potential probes 17 is amplified by an amplifier 20, the phase is adjusted
by a phase adjustment circuit 21, and a high frequency transmitter 22 energizes the control electrodes 14 according to
the signal. A high-frequency electric field RF2 generated by the energizing of the control electrodes 14 interferes with
a plasma generation electric field RF1, and thereby vibration at the plasma interface changes, and the divergence angle
of the ion beam can be changed.
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