Development of photocathode rf electron gun for ultra-short bunch generation™
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Abstract

We have been developing an S-band photocathode rf electron gun at Waseda university. Our rf-gun cavity was firstly
designed by BNL and then, modified by our group. In this paper, we will introduce a newly designed rf-gun cavity
with energy chirping cell (ECC). To generate an energy chirped electron bunch, we attached extra-cell for 1.6cell rf-gun
cavity. Cavity design was done by Superfish and particle tracing by GPT/PARMELA. By optimizing the chirping cell, we
observed linear chirped electron bunch and it can be compressed by the velocity bunching through the 2.3m drift space
down to 100fsec. This cavity was already manufactured on the collaboration with KEK. In this conference, the design of
ECC-RF-Gun, the results of low level test and plan of beam test will be presented.
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1: Design Structure of ECC-RF-Gun
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# 1: Scale of Traditional RF-Gun and ECC-RF-Gun
(A=105mm)
Traditional RF-Gun
HC FC
Cell Length | 6/25 | 3)\/10
Iris1
Iris Length A5
ECC-RF-Gun
HC FC ECC
Cell Length | 6A/25 | 3010 | A6
Iris1 Iris2
Iris Length A5 A20
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& 2: Parameters of ECC-RF-Gun Cavity

Q value 13289.6
0-mode | w/2-mode | w-mode
Resonant Freq. [MHz] | 2786.5 2853.0 2856.0
HC FC ECC
Field Balance 1 1 1.5
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4: Bunch length transit
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5: Minimum bunch length and Distance from cathode
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# 3: Optimum parameters and beam parameters of ECC-
RF-Gun
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6: Structure of Normal 2.6cell RF-Gun
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7: Structure of ECC-RF-Gun
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