


NUMERICAL STUDY OF THE INJECTION LINE FOR THE
UNIVERSITY OF MARYLAND ELECTRON RING *

L.G.Vorobiev and R.C.York

National Superconducting Cyclotron Laboratory
Michigan State University
East Lansing, MI 48824

Abstract

The dynamics of beam injection into the University of Maryland electron ring (UMd E-
Ring) have been evaluated. Two recently developed computational tools were employed:
a fitting algorithm, based on a generalized set of rms-envelope equations and a Particle-
in-Cell (PIC) code. Both models include the effects of momentum dispersion and space
charge. The envelope-based fitting algorithm was used to provide the matched beam
conditions for the periodical E-Ring structure. These optical conditions were then
compared to those obtained from the PIC code tracking both in free space and in the
presence of a conducting boundary.

1. Introduction

The University of Maryland Electron Ring (E-Ring)* will operate in the space charge
dominated regime. With electron energies of 10 KeV and beam currents of 100 mA, the
dimensionless perveance (Q) will be 1.5~10-~.  Since the research goal is to determine the
physics of space charge dominated beams, the avoidance of effects due to mismatched
injection will simplify the experimental determination of the  parameter relationships.
Our previous studies of the injection line design* were based on a generalized set of rms
envelope equations’ that evolved the six parameters r&,  crfX,x  (envelopes and slopes) and
D,, D:, (horizontal dispersion and its slope) using a coupled set of six differential
equations. These analyses showed significant effects arising from incomplete beam
matching at injection.

2. Conditions Evaluated

Three different beam conditions were considered.
1. Q=5~10-~,  a,=5~10-~
2 .  Q=10-3,  a,=lO-*
3 .  Q=1.5~10-~,  0,=1.5x10-~

Where os  =J<  6’ > denotes the averaged momentum spread (See reference 3.)
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