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Abstract

Beam simulation for cyclotron NIRS-930 is performed for the purpose of understanding the beam behavior in the
cyclotron and searching the best operational parameters by the use of SNOP code, which uses 3D electric and magnetic
fields, and which can calculate the space charge effect with PIC method. Initial bunch condition was supposed by
comparison of simulation and experimental results changing buncher phase and the apparent phase acceptance are the
same value. Regions of phase space where particles extract or lost by collide with deflector or magnetic channel was
determined. Using the information, the initial condition which has better extraction rate was supposed.
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Figure 1: Half cut model of the cyclotron NIRS-930.
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Figure 2: Simulation results of injection and extraction
efficiency with a short (30°) bunch. Each one sigma
width of the peak is 10=43.24+0.8° at injection and
16=31.4+0.7° at extraction.

0.7 — T T T
|n]ect|on X
extraction O
06 b
05 b
g N
S 04 B
%
g 03 b
[a1]
0.2 B
0.1 b
X R
0 - 1 1 1 -
-100 -50 0 50 100

Phase [deg.]

Figure 3: Simulation results of injection and extraction
efficiency with a short (60°) bunch. Each one sigma
width of the peak is 106=56.542.2° at injection and
16=57.0+4.7° at extraction.
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Figure 4: Experimental results of injection and
extraction efficiency. Each one sigma width of the peak
is 10=66.3£3.0° at injection and 106=55.2+0.3° at
extraction.
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Figure 5: Extraction simulation results of some points in
the phase space before deflector and the bunch injected
in cirtain RF phase.
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Figure 6: Extraction simulation results of some points in
the phase space before deflector changing current of
magnetic channel.
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