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Abstract

The RCNP AVF cyclotron is currently being upgraded with the goal of increasing the proton beam intensity for
production of intense secondary particles fluxes to contribute to further development of neutron and muon applications
such as soft error rate testing for semiconductor devices and nondestructive element analysis. For enhancement of beam
brightness and transmission from a proton source to the AVF cyclotron, we aim in particular at increasing the beam
intensity and reducing the emittance of the output beam from a 2.45 GHz proton ECR source by raising the maximum
acceleration voltage of the proton source from the conventional 15 kV to 50 kV. In order to improve performance of the
extraction electrode system of the proton source, we redesigned the extraction electrode insulation device and
configuration of extraction electrodes by analyzing dependence of the extraction beam intensity and emittance on a
supplied high voltage and an electrode position with the beam trajectory simulation code IGUN. And we examined the
optimal placement and voltages of the extraction electrode of the proton source.
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Figure 1: Extraction electrode insulation device made to
raise the maximum acceleration voltage to 50 kV.
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Figure 2: Simulation results by IGUN at acceleration voltages 15 kV (left figure) and 50 kV (right figure).
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Figure 3: Arrangement of electrodes.
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Figure 4: Voltage (at A-clectrode) dependence of
transmittance.
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Figure 5: Beam appearance at voltages of A-electrode -35
kV (upper) and 45 kV (lower).
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Figure 6: Voltage (at B-electrode) dependence of
transmittance.
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Figure 7: Voltage (at B-electrode) dependence of
emittance.
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Figure 8: Beam appearance under the determined
condition.

Table 1: The Determined Conditions and the Results

Conditions Vay =45 kV

Vg = —35 kV
Ve=Vp =0 kV
Zy—7p =12 mm
Zg —Z, =53 mm
Zc —Zg =14 mm
Zp —Zc =14 mm
$ =5 mm

I (exit)/I (Z=10) = 100 %
I (exit) = 2.931 mA
Emittance = 8.1174 m mm-*mrad

Results
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Figure 9: Configuration of the 2.45 GHz ECR proton source corresponded to acceleration voltage 50 kV.
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