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Abstract

The contribution of phase bunching to the beam extraction for the acceleration harmonic number (%) 3 was compared
with the contribution for # = 2 in the TTARA AVF cyclotron. The measurement result of the beam extraction efficiency,
the beam radial width prior to the extraction and the extracted beam emittance for # =2 were superior to the results for
h = 3. To investigate phase bunching at an arbitrarily position in the cyclotron, the correlations between the initial beam
phase and the beam phase at acceleration gaps in the last turn were calculated by the geometric trajectory analysis
model. The correlation for 4 = 3 alternated between the phase bunching condition and the debunching condition for a
turn, and there was no phase bunching at the extraction. The calculated beam radial spread at the extraction was also

consistent with the measurement results, and difference of the beam extraction between 4 = 2 and 3 was obtained.
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Table 1: Beam Current Ratio

Particle IS5 Mag TS1
260 MeV 2°Ne’ (h=2) 1 0.56 0.41
120 MeV 2°Ne®* (h=3) 1 0.53 0.08
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Figure 1: Calculation results of correlation between the initial phase and the phase at acceleration gaps in the last
turn for a 260 MeV 2°Ne’* (h=2) beam and a 120 MeV **Ne®* (4=3) beam.
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