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Abstract

We have developed the spin polarization electron source using the GaAs-based semiconductor for the application to
next-generation accelerators. Up to now, the spin polarization of 92% and quantum efficiency (QE) 1.6% were achieved
by using strain-compensated superlattice photocathode. On the other hand, it is found that the quantum efficiency greatly
depends on the state of the NEA surface, but the detail of the NEA structure has not been revealed. In this paper, I assumed
an energy barrier depending on outside electric field and a state of the NEA surface and built a calculation model to
calculate the electronic transmissivity for it. Because experimental data almost accorded with the result by the calculation
model that I assumed, I can explain the electric field dependence of the quantum efficiency by a change of the electronic
transmissivity with the change of the thickness of the energy barrier.
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Figure 1: The structure of GaAs/GaAsP strain-

compensated superlattice photocathode.
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Figure 2: Band structure of photocathode and electronic
release mechanism.
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Figure 3: State of the making of the NEA surface.
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Figure 4: Energy state of the semiconductor surface which
I assumed.
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Figure 5: Data example, change of the quantum efficiency
with the applied voltage.
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Figure 10: Comparison between calculated value and
experimental value of the escape rate increase ratio.
(QE=0.0062%, NEA value () =0.035 eV)

Table 1: The NEA Value Which I Used for a Calculation

Figure QE [%] NEA Value [eV]
Figure 8 0.25 0.17
Figure 9 0.054 0.045

Figure 10 0.0062 0.035
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