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An Optimal Design of a Beam Injection Device for a Proton Accumulator Ring

Yasuo SUZUKI"

Neutron Science Center
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

{Received September 4, 1997)

An optimal desin of a new injection device with the magnetic field and the laser irradiation for a
proton accumulator ring is reported. This injection device is composed of a neutralizer and an ion-
izer. In this report, however, only the latter is discussed. The ionizer is composed of undulator
magnets and an optical resonator which are placed along a linear part in the accumulator ring, and
can ionize H® beam into H' one. The device can effectively exchange the charge of the injected beam
with the Lorentz electric field generated by the interaction between the H® beam of relativistic
velocity and the undulator magnetic field. The H° beam excited by the doppler effect and the optical
resonant absorption of the laser light, can increase substantially the efficiency of the ionization
process by the Lorentz electric field. The dye laser light of about 485 nm and less than 1KW can
make it possible to easily ionize H® beam. As there are not any effects on the trajectory of the ring-
rotating proton beam by bump magnets nor any beam scattering by the foil as the usual charge-
exchange devices, this method will be very useful to reduce the beam spill and radiative produc-

tions around the injection part of the proton accumulator ring.

Keywords: Proton Accumulator Ring, Injector, Intense Neutron Source
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