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Abstract. We are developing a new beamline which will serve as a venue for future beam-
plasma interaction experiments using the 14MeV electron beam produced by the UCLA Neptune
1.625-cell photoinjector and PWT linac. An examination of the first and second-order optics
indicates that when certain nonlinear effects are minimized through the use of sextupole magnets,
the longitudinal dispersion is dominated by a negative R56- Simulations using the matrix
transport code ELEGANT indicate that for an appropriately chirped initial beam, this beamline
can be used to create a ramped picosecond to sub-picosecond beam that is ideal for driving large
amplitude wake fields in a plasma and producing high transformer ratios.

INTRODUCTION

Due to their capacity to support large electric fields, plasmas have been considered
in recent years as a means for acceleration of charged particles capable of producing
field gradients larger than those achievable with traditional radio-frequency linear
accelerating cavities by several orders of magnitude. Longitudinal field gradients in
excess of 1 GeV/m can be obtained by the excitation of large-amplitude relativistic
waves in a plasma. Various acceleration schemes have been proposed which rely
upon driving such plasma waves, using either a short intense laser beam (laser wake
field accelerator, LWFA) or a short relativistic electron beam (plasma wake field
accelerator, PWFA) [1-4]. In the case of the PWFA, the transformer ratio (the
maximum longitudinal accelerating electric field in the wake of the driving beam
divided by the maximum decelerating field in the tail of the beam) is a figure of merit
which provides a measure of the maximum energy gain of a test charge injected
behind the driving bunch. For a driving bunch with a uniform or gaussian current
profile and finite length, the value of the transformer ratio can be shown to always be
less than two [5,6]. Various methods have been proposed to overcome this limitation,
the most promising of which include the use of a single asymmetric drive bunch [7] or
a ramped bunch train (RBT) [8].
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