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Abstract

In the TTARA AVF cyclotron, a beam injection tuning technique is being developed based on the measurement of the
four-dimensional transverse acceptance of the cyclotron to minimize beam loss during beam injection and acceleration.
In this study, we proposed a method to measure the four-dimensional transverse acceptance by restricting the injection
beam to a small area with two slits, scanning the beam angle with a steering magnet, and measuring the beam intensity
after acceleration with a phase probe in the cyclotron. The experimental results showed that the beam transmission
distribution corresponding to the acceptance can be obtained in a four-dimensional space with real space coordinates (x,
y) and steering magnet currents (/x, Iy). It was confirmed that the four-dimensional acceptance can be measured with the
proposed method.
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Figure 1: (a) Layout of low energy beam transport line, and
(b) beam diagnostic station and steering magnets.
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Figure 2: (a) Beam intensity distribution from an ion source in real-space, and (b) transmission distribution in four-
dimensional phase space projected onto six two-dimensional planes.
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