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ELECTRON LINAC AND IMPROVEMENT OF BEAM IRRADIATION SYSTEM
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Abstract

High-intensity electron linac at ELPH has been utilizing for radioisotope (RI) production, radiochemistry, and
experimental nuclear physics. This electron linac was constructed before 55 years ago, nevertheless, last year, its
operating time was about 430 hours. Last year, we succeeded to transport the electron beam to a new beamline which
was constructed to research a proton radius puzzle and this experiment was started. The electron linac is also used by
other research groups to develop irradiation targets, so that the electron linac must continue to operate to conduct this
researches. However, the electron linac has been a problem in reliability lately due to decrepit electromagnet power
supplies failure and vacuum leak accident atirradiation system. Therefore, to solve these issues, the electromagnet
power supply was replaced and the cooling system for the beam irradiation system was partially improved.
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Figure 2: Photograph of new power supplies for magnets.
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Figure 3: Layout of the camera system for beam
diagnostics. The distance from the irradiation point to the
camera system is 14.2 m, including 5.3 m thickness of
concrete shield.

Table 1: Specification of Cooling Systems

Helium cooling system

Convertor cooling system

Target cooling system

Thermal load [kW]
Flow rate [L/min]
Coolant

Main tube materials

Interlock for machine
protection

<0.01
50

Helium gas
Cupper, SUS316

helium purity error, flow rate
error, temperature error,
pressure error, dew point error

<1

15

Pure water
SUS316L, Nylon

flow rate error, water level error

<25

10

Pure water

SUS316L, Nylon, Flexible PVC

flow rate error, water level error
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Figure 4: Scanning electron microscope image at 30x
magnification of damaged titanium foil.
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Table 2: Quantitative Analytical Result

Element X-ray energy [KeV] wt.%
Damaged 0O-k 0.525 53.56
titanium foil

Ti-k 4.508 46.44
Undamaged O-k 0.525 6.77
titanium foil

Ti-k 4.508 93.23
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Figure 5: (Upper) Photograph of assembled helium dryer.
(Lower) Schematic view of helium dryer which is
composed of stainless steel straight pipe, steel filters and
molecular sieve.
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Figure 6: Variation of dew point during RI production.
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