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Abstract

A computer code was developed to generate artificial
magnetic field distribution. Results of the numerical
analysis of beam properties for the measured field and the
artifical field show a very good agreement. Various fields
generated by this code can be used to study the betatron
frequencies, the eigen ellipses, the phase plot, property of
accelerated beam, injection and extraction.

Introduction

A ring cyclotron project has been proposed at the
RCNPL) . The orbit analyses of the rings_are made using the
measured field data of the model magnetsz). Though, the
sector angle of the 2nd ring must be reduced by 1° from the
original design to accelerate protons up to 550 MeV the
fasibility of the plan for the magnets of the rings was
confirmed.

Recently, efforts to extend the designed energy range
of the rings are being made. For the first trial of the
design of ring cyclotron, the modified Spy-Ring code is very
convenient to calculate the betatron frequencies, the eigen
ellipses, o, Band y functions and the isochronous field.
However, the accuracy of the calculation is not satisfactory
for the final design.

Artificial field distribution

A computer code FIGER generates magnetic field distri-
bution of the ring cycltoron. The effective field boundary
and the fringing-field are parametorized and given as a
input of the code. The artificial fields are calculated for
the mesh points on the polar coordinates. The effect of the
fringing-field overlapping is also taken into account for
neighbouring magnets.

Results

The contour maps of artificial fields and the measured
field of the 1/3.5 scale model magnet are shown in fig. 1.
The betatron frequencies, Vg, Vg, are calculated
numerically3) for the measured field and the corresponding
artificial field from injection radius through extraction
radius. These results show extremely good agreement as
shown in Fig. 2. The artificial fields are used to study
the eigen ellipses, the phase plot3), and property of
accelerated beam?).



Fig. 1. Contour maps for various fields.
(a) measured field of the 1/3.5 scale model magnet.
(b) the corresponding artificial field.
(c) Artificial field for the 32° straight sector
magnet.
(d) Artificial field for the spiral sector magnet.
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Fig. 2. Calculated betatron frequencies, vg, vy of

protons for the measured field (WVV) and the

artificial field ( ) .
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