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Abstract

NEA-GaAs photocathode is of interest because it has low emittance, high quantum efficiency and electronic excitation
in the infrared region. However, NEA surface generated by Cs-O/F deposition has problems such as high operation
vacuum and short lifetime. In this study, we deposited CsK,Sb semi-conductor thin film on GaAs surface and obtained a
result which suggest NEA surface on GaAs wafer. We also found that optimal CsK,Sb thin film thickness as NEA surface.
This finding suggests a new technique alternative to the NEA activation with Cs-O/F for getting a sturdy NEA surface.
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Figure 1: NEA surface energy-band model for
heterojunction between p-GaAs and CsK,Sb. E. is the
conduction band, E, is the valence band, E, is the bandgap,
E.ac is vacuum level and Eris the fermi level.
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Figure 2: A schematic drawing of deposition system.
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Figure 3: Laser transmittance of CsK,Sb, with yellow line,
blue line, orange line and gray line for of 15 nm, 25 nm,
37.5 nm, 50 nm CsK,Sb thickness, respectively.
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Figure 4: Relationship between QE after K deposition and
QE after Cs deposition at 532 nm laser.
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Figure 5: Relationship between QE at 532nm and QE at

860 nm, with yellow circles, blue circles, orange circles
and gray circles for of 15 nm, 25 nm, 37.5 nm, 50 nm
CsK.,Sb thickness, respectively.
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Figure 6: QE spectrum of 5 nm Sb thickness.

10 0.005
S 8 Leooso oo e 4 0.004
£ g
s 6 s
o 1 0003 g
wv 4 P o0
s 532 k2
D 5 ©234NM 4 0.002
o 860 nm o

0 ' ' ' 0.001

0 50 100 150 200

Life time (h)

Figure 7: QE time degradation.
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