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Abstract. We report on the performance of an S-band RF photocathode electron gun and
accelerator for operation with the PLEIADES Thomson x-ray source at LLNL. Simulations of
beam production, transport, and focus are presented. It is shown that a 1 ps, 500 pC electron
bunch with a normalized emittance of less than 5 Tcmm-mrad can be delivered to the interaction
point. Initial electron measurements are presented. Calculations of expected x-ray flux are also
performed, demonstrating an expected peak spectral brightness of 1020

photons/s/mm2/mrad2/0.1% bandwidth. Effects of RF phase jitter are also presented, and planned
phase measurements and control methods are discussed.

INTRODUCTION

PLEIADES (Picosecond Laser Electron InterAction for Dynamic Evaluation
of Structures) is a next generation Thomson scattering x-ray source being developed at
Lawrence Livermore National Laboratory (LLNL). Ultra-fast ps x-rays (10-200 keV)
will be generated by colliding an energetic electron beam (20-100 MeV) with a high
intensity, sub-ps, 800 nm laser pulse. Generation of sub-ps pulses of hard x-rays (30
keV) has previously been demonstrated at the LBNL Advanced Light Source injector
linac, with x-ray beam fluxes of 105 photons per pulse [1]. The LLNL source is
expected to achieve fluxes between 107 - 108 photons for pulse durations of 100 fs to
5 ps using interaction geometries ranging from 90° (side-on collision) to 180° (head-
on collision).

To achieve such a high x-ray flux, a very high brightness electron beam,
capable of being focused to a roughly 20 jim spot size at the interaction point, will be
required. The PLEIADES beamline has been designed to meet these demands by
producing a 1-2 ps, 500 pC bunch with a normalized emittance of less than 5 Timm-
mrad.
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