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Abstract

A laser-driven transmission-type photocathode RF gun has been developing. The photocathode RF gun is employed
for an ultrafast electron microscope (UEM). The UEM will contribute to the progress of materials science and research
of dynamics of biomolecule. The photocathode RF gun is required to have the low emittance and short pulse beam. The
laser is usually introduced to the front side of the photocathode. In this structure, the length between the photocathode
and the laser introduction is long and the focused spot size of the laser on the photocathode is large. Therefore, it is
difficult to lower the emittance. In this research, the laser is irradiated to the rear side of the photocathode to have the
small laser spot size on the photocathode. The aim of this development is to have low emittance beam.
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Figure 1: Photocathode RF gun.
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Table 1: Optical and Electrical Properties of Materials
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1.62E-08 10{ 1206400  45.0 |\ =266nm
$H | 1.72E-08 “:;i? 10{124E+00] 43.0 |\ =266nm
2.48E-08 10| 1486400  39.0 |\ =266nm
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Figure 2: Calculation of thickness and transmittance of
gold firm.
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Figure 3: Test bench for electron gun.
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« XA 73 :d=1mm,tl =2um, t2=30nm
« XA 74 :d=2mm,tl =2um, t2=30nm

A

] e —— =

t1
t1

iy
R47F12 5473, 4

Figure 4: Photocathodes with gold deposition.
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Table 2: Resonance Frequency

A/ —FEDTEFE HIRE K E (MHz)

BAT1 2856.65
2472 2856.65
2473 2856.706
24 T4 2856.65
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Figure 5: Resonance frequency of type 1.
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Figure 6: Resonance frequency of type 2.
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