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Abstract

In order to improve the quantum efficiency (QE) of the NEA-GaAs based polarized electron source. GaAs/GaAsP
strain-compensated superlattice (SL) samples with thickness up to 720 nm were fabricated and a electron spin polariza-
tion(ESP) of 92 % and QE of 1.6 % were simultaneously achieved at the pump laser energy of 1.59 eV for the 196 nm
thickness sample. Furthermore, as results of the spinresolved analyses, the slightly degradation of the crystalline quality
for thicker thickness samples were indicated, but the degradation rate was low and the effect for the beam performance
was not observed. Then it is confirmed that the ESP is limited by the spin relaxation time during electron transport in the

semiconductor for the thicker strain-compensated SLs.
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Figure 1: Schmatic of GaAs/GaAsP strain-compensated
SL samples.
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Table 1: Design Parameta of Photocathode Samples

Parametar value
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Figure 2: Thickness dependences of the polarization and
the QE. The open circles represent the spin ESP. The
squares and triangles represent the QE with and without
atomic hydrogen cleaning treatment, respectively.
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Figure 3: Band gap energy as a function of the SL thick-
ness.
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Figure 4: Band split values as a function of the SL thick-
ness.
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