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Abstract

The NIRS-930 cyclotron of the National Institute of Radiological Sciences (NIRS) has been used for production of
short-lived radio-pharmaceuticals for PET, research of physics, developments of particle detectors in space, and so on[1].
The NIRS-930 has twelve trim coils for generation of the isochronous fields. Until recently, currents of the twelve trim
coils had been adjusted only by monitoring the output beam intensity. In order to exactly produce the isochronous fields,
a phase probe has been installed in the NIRS-930. The trim coil current was optimized to exactly produce the
isochronous fields for 34 MeV helium beams by the phase probe. And the beam phase excursion could be reduced
within 10 degrees from ideal phase. The beam intensity at 34 MeV helium beam was increased to 20 pA.
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Figure 1: The beam phase of 34 MeV helium.
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Table 1: The Beam Intensity of 34 MeV Helium

Beam monitor Pre-optimized Optimized beam
[LA] phase
[nA]
Inflector 31.0 39.0
Main probe (13.4) 15.7
Extraction probe 15.0 17.0
Extracted beam 12.4 14.9
Beam loss at 2.2 2.15

Septum electrode

Main Probe: A Main radial probe set at the radial position of
100 mm. The detected current at the main radial probe
decreases in pre-optimized data, where the main radial probe
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Table 3: The Beam Intensity of 34 MeV Helium at
Optimized Injection Energy

Beam monitor Optimized injection energy

was affected by insulation failure in this probe head. [nA]
Extraction probe: The beam probe at deflector entrance.
Inflector 513
Tabl'e 2: The Transmission Efficiency of Each Beam Main probe 246
Monitor at Alpha 34 MeV
Extraction probe 25.0
Efficiency Pre-optimized Optimized Extracted beam 203
beam phase
- Beam loss at septum 2.5
Main probe (R=100) 43.2% 40.3% electrode
/Inflector
. [wA]
Extraction probe 48.4% 43.6% 0
/Inflector . Pre-gptimized
S0 i Jiptimized beam phase
Extracted beam 82.7% 87.8% e
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/ Extraction probe 40 T -
Beam loss at septum 17.7% 14.4% 30
electrode \
/Extracted beam 0
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Figure 2: The beam intensity of 34 MeV helium.
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Figure 3: The beam efficiency of 34 MeV helium.

Table 4: The Beam Intensity of 34 MeV Helium at
Optimized Injection Energy

Beam monitor Optimized injection

energy
Main probe (R=100) 48.0%
/Inflector

Extraction probe 48.7%
/Inflector

Extracted beam 89.2%
/ Extraction probe

Beam loss at septum electrode 11.2%

/Extracted beam
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Figure 4: The turn pattern of 34 MeV helium beam when
the pre optimized.
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Figure 5: The turn pattern of 34 MeV helium beam
when the optimized beam phase and injection energy.
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