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Abstract

A high current L-band photocathode rf gun is under
development at SRRC (Synchrotrons Radiation Research
Center, Taiwan) in collaboration with ANL (Argonne
National Laboratory, USA). The goal is to produce up to
100 nC charge with the surface field gradient of over 90
NIVlm at the center of the photocathode. In this repofi we
present the detailed design and initial test results. If
successfid, this gun will be used as the Mure AWA
(Argome W&efield Accelerator)[l] high current gun.
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The generation of high gradients (> 100 MV/m) in
wakefield structures requires a short pulse, high intensity
ele@ron drive beam. The goal of the AWA is to
demonstrate high gradient and sustained acceleration of
charged particle beam by using wakefield method. The
main technological challenge of the AWA program is the
development of a photo injector capable of fulfilling these
requirements. The laser photocathode source was
desigued to deliver 100 nC bunches at 2 MeV to the drive
Iinac. The photocathode gun is a single cell standing wave
cavity with designed peak field of 90 MVlm on the
cathode[2]. At present the AWA drive beam properties
are diagnosed at the exit of the drive hnac, instead of the
gun exit.
A joint collaboration between SRRC and ANL has been

established to construct an L-band single cell
photocathode rf gun and associated test stand. The goals
of this collaborative research effort are to characterize the
drive beam immediately after the gun exi~ and to study
the field breakdown phenomenon, dark current, and
various photocathode materials.

2 FABRICATION AND COLD TEST

The gun cavity structure is shown in Figure 1. The
cooling channel is built inside the cavity body instead of
just attaching it on the outer surface. The cavity is also
equipped with a tuner and a field probe.

The cavity was CNC machined several times to reach
the correct resonant frequency and critical coupling. Tle
cavity surface (mounted on a rotating stand) was then

Figure 1: Assembly drawing of the gun cavity.

poiished by the 3M Imperial Lapping Fihns (60, 40, 30.
15, 12,9,5,3, and 1.micron) and the Buehler Micropolish
II Alumina Suspensions (1, 0.3 and 0.05 micron).

The cavity components were brazed together in a
vacuum furnace in several stages to allow the joints of
various components. After brazing and applying the Vac
Seai for possible small leaks around the joints between
WR-650 waveguide and the cavity, it was vacuum tested
using a Helium leak detector (Bakers HLT 160) and

found to be Helium leak tight to better than 1do standard
c.cJsec. However, it was found that the resonant
frequency had been shifted down by 2.5 MHz and the
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Figure 2: Measured reflection coefficient of gun cavity.
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or assumes any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information,
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