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An analysis of an injection line for the University of Maryland electron ring has been
done where the matching requirements include six beam parameters - the envelopes (4
constraints) and the horizontal dispersion function (2 constraints). The physical model
used to describe the high current beam dynamics includes space charge in the presence of
dispersion. Two possible injection scenarios were evaluated. Within the limitation of the
model, solutions compatible with the periodical dynamics in the ring were achieved for a
dimensionless perveance (K) of 1.5 x 10.’  and a relative rms momentum spread (as) of
1.5 x 1o-z.

1. Introduction

The basic ring parameters assumed where those given in reference 1. Previous studies of
the injection line*  design were based on the standard rms envelope equations3 that do not
include dispersion. In the analysis following, the injection line parameters are obtained
from a fitting algorithm based on a generalized set of rms envelope equations4 that
evolve all six parameters (Ox,,  , o:,,. and 0,. 0:) using a coupled-set of six equations.

2. Physical Model and Fitting Algorithm.

The rms envelope equations3 have the form:
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