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Development of Experimental Techniques / Facilities at JAEA R&D Centers
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■ Takasaki Advanced Radiation Research Institute
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Flat-top voltage
Ne ion lags gradually due to
mismatching of the
acceleration frequency (frf)
when frf is adjusted for the
Ar ion.
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Ion source
 tuning 1 h

Cyclotron 
tuning 3 h

Focusing lens
 tuning 3 h

Total 8 hr for Ar
microbeam formation

Change Ar to another ion
species after provision of
Ar microbeam

Cocktail beam acceleration
Fine-tuning of focusing lens

Formation of microbeam of other
ion species (Ne) within 30 min

FT tuning
1 h
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(a) Flat-top acceleration produces an ion beam with a narrow energy spread using a 
trapezoidal-like acceleration voltage. (b) Cocktail beam acceleration changes the ion species 
to be extracted from the cyclotron quickly by shifting the acceleration frequency.
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Formation of a microbeam takes about 
8 h of careful fine-tuning at each 
adjustment step. Once the microbeam 
is formed, change to another ion 
species can be achieved within 30 min. 
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(c) SE image with 520 MeV 40Ar14+. (d) 
SE image with 260 MeV 20Ne7+. Both 
microbeam spot sizes, estimated 
from Gaussian fitting of brightness 
change at the light-dark border, are 
about 1 μm.




