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Introduction

@ Ultrafast electron microscope uses electron beams with higher energy as the probe to discover minute structure, and could also be used to observe dynamic process.

€ A C-band coaxial coupled photocathode gun working at 5712MHz is designed and physical parameters are calculated.

@ A solenoid magnet is used at the downstream of accelerating cavity to focus the electron beams, in order to prevent the space charge force inside the beams which makes size expansion and
forces the electron beams defocused. In this paper, shape and magnetic field strength of the solenoid are mainly optimized.

@ In this research, CST Microwave Studio is used to simulate the 1.6-cell C-band gun cavity and optimize the structure of coaxial coupler. The magnetic field of solenoid is simulated and
optimized to keep the dimension of electron beams and compensate emittance by using parmela. To find out the range of 1nitial phase degree of captured electron bunches, dynamic process of
electron bunches emitting from the photocathode 1s simulated and different values of 1nitial phase degree are scanned. The dynamic parameters after optimization are calculated at the exit of
the photocathode gun.

Physics Design of the Coaxial Coupled Photocathode
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Table 1: Main microwave parameters-
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Figure 2: S11 curve of full model

Simulation of Dynamic Process
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Figure 5: rms size in x-plane of the electron
bunches in scanning different values of maximum
of magnetic field

Figure 3: initial solenoid shape and magnetic field Figure 4: optimized solenoid shape and magnetic field
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Figure 6: the change of rms size, emittance and beam energy of different phase degree
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Figure 7: rms size and emittance in x-plane and y-plane of electron bunches
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