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Study of a measurement of beam distribution on the phase space
in the space charge dominant region

MASAHIRO Nomura

Abstract

Beam distribution on the phase space which is figured by the emittance and
Twiss parameters is one of the most important parameters when applications and
performance of accelerator are studied. In the high energy region where the space
charge effect is week, the emittance is measured by a quadrapole magnet and in the
space charge dominant region, the pepper-pot technique is used.

I studied a method to measure the beam distribution on the phase space by
magnetic lenses in the space charge dominant region. In this method, an initial beam
distribution is figured by parameters such as a momentum spread, a waist position
and a beam radius at the exit of gun instead of Twiss parameters. And the beam
trajectory and radius are calculated by a new simulation code instead of transfer
matrix because transfer matrix can not be used in the space charge dominant region.

I developed a new one dimensional simulation code. In this code, when the space
charge force is calculated, a mesh size is changed automatically according to the
beam radius in order to reduce the calculation error. The relations between the beam
radius and strength of the magnetic lenses were calculated by this simulation code.
The results show that the waist position and the beam radius at the exit of gun can be
estimated from those relations.

Frontier technology section, Technology Development Division, Oarai Engineering
center.
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