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Abstract

The RF photoinjector in the Neptune advanced accelerator laboratory. along with associated beam diagnostics,
transport and phase-space manipulation techniques are described. This versatile injector has been designed to produce
short-pulse electron beams for a variety of uses: ultra-short bunches for injection into a next-generation plasma beatwave
acceleration experiment,” space-charge dominated beam physics studies, plasma wake-field acceleration driver, plasma
lensing, and free-electron laser microbunching techniques. The component parts of the photoinjector. the RF gun,
photocathode drive laser systems, booster linac, RF system, chicane compressor, beam diagnostic systems, and control
system, are discussed. The present status of photoinjector commissioning at Neptune is reviewed, and proposed
experiments are detailed. : 1998 Published by Elsevier Science B.V. All rights reserved.

1. Overview

The RF photoinjector at the Neptune advanced
accelerator laboratory, located in the UCLA De-
partment of Electrical Engineering is one of the
major components in the laboratory, the other be-
ing the high-power, short-pulse, two-frequency
Mars CO, laser [1]. The main goal of the Neptune
initiative, which is a joint program led by Profs.
Joshi, Pellegrini and Rosenzweig, is the acceler-
ation to over 100 MeV of a high-quality injected
relativistic electron beam in a plasma beatwave
accelerator (PBWA) driven by the Mars laser, while
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preserving the phase-space density of the ac-
celerated beam [2]. To this end, a versatile, state-
of-the-art photoinjector, based on the Saturnus
photoinjector previously located in a separate la-
boratory in the UCLA Department of Physics and
Astronomy, is being constructed and will soon be
commissioned in the Neptune laboratory. The
PBWA experiment, from the injector point of
view, can be divided into two phases, with Phase
[ having two components: (a) injection of a moder-
ate charge and normalized emittance (Q=1 nC,
&, =2 mm mrad) beam covering over a wavelength
of the PBWA plasma wave (see Fig. 2 below),
and (b) a shorter, low charge and emittance
(Q < 50 pC, &, < 0.1 mm mrad) which allows load-
ing of only one cycle of the PBWA (see Fig. §
below), as well as providing a more sensitive test
of emittance preservation. In Phase II, a low-
charge beam much shorter than the PBWA is to be
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IV. BEAM INJECTION






