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Abstract

It is necessary to increase beam intensity of the NIRS-930 cyclotron for meeting the demand of medical RI. Increasing
beam intensity with low deflector efficiency may lead melting or activation of deflector septum electrode. The simulation
study using SNOP code was carried out with 18 MeV proton condition which is one of the most commonly used. The
result show increasing extraction efficiency, the particle direction spread in front of deflector must be reduced. The
condition of injection phase is found to important to realize that condition. If we realize high extraction current and low
heat exposure of deflector septum magnet, it is necessary to decrease phase width of injection bunch. New buncher may

realize such a situation.
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Figure 1: Calculation model of NIRS-930.
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Figure 2: Each parts of deflector electrodes.
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Figure 3: Phase space plot in front of deflector and
simulated destination of the particle. Particle comes to
inside the deflector septum turns another round and dees
accelerate the particle again.
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Figure 4: 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 5: Bunch phase length dependence of injection,
extraction and total efficiencies. Generally, longer phase
length bunch has less efficiency. Particularly, extraction
efficiency decreases drastically between 30° and 60°
region.
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Figure 6: Beam lost point at deflector. Slightly change
of 5x10° make resonance and particles are bombarded
to upside and downside of deflector septum.
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