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A Proposal of a Beam Injection Device

for the Proton Storage Ring of JAERI Neutron Science Project
Yasuo SUZUKT*

Center for Neutron Science
Tokal Research Establishment
Japan Atomic Energy Research Institute

Tokai—mura, Naka—gun, Ibaraki-ken
(Received December 10, 1997)

A new injection device(a charge-exchange device)with light and magnetic field,
is proposed for a proton storage ring of JAERI Neutron Science Project. This
injection device is composed of a neutralizer and an jonizer. The neutralizer strips
clectrons of H® beam into H one with the undulator magnetic field.The ionizer which
is composed of undulator magnets and an optical resonator placed along a straight
part in the storage ring, can icnize effectively the H® beam excited to n=3 level by
a laser beam into H' one. Adopting the 2nd harmonics of Nd : YAG laser, the powerful
laser on the market can be used, and the required items of the technological
development can be minimized. The energy of the particle beam, however, should be
accelerated up to 1.587 GeV by 6% increase from l.5GeV.

In this device, the non-charge-exchange rate and beam-spill can be minimized by
decreasing the deflection angle of the beam which occurs at the charge—exchange
process. This method can be realized with exsiting technologies and there are not any
effects on the trajectory of the ring-circulating proton beam due to scatterings by
the foil as the usual charge-exchange devices. This device, therefore, will be an
optimal and highly effective method of the least beam—spill as the injector of the
high power proton storage ring.

Key words : Proton Accumulator Ring, Injector, Intense Neutron Scurce
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