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Abstract

We are developing a spin polarization electron source having high spin polarization and high quantum efficiency. From
the experiment using the conventional GaAs-based sample and the analysis, we understood that fcc-GaN was promising
as a next-generation electronic source material. However, we cannot make superlattice of fcc-GaN of sufficiently large
size by the current coating technology. Therefore we measured a spin polarization of the electron beam using a sample of
hep-GaN with the superlattice. As a result, the spin polarization was almost zero when we irradiated a laser of wavelength
405nm and 454nm in a sample of bandgap 2.78 eV. Here we explain the detail of experiment using GaN and the

consideration for its results.
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Figure 1: Structure of GaAs/GaAsP strain-compensated
super lattice photocathode.
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Figure 2: Relationship between spin polarization and the
super lattice thickness.
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Table 1: Physical Property of GaN and GaAs

Material Spin relaxation time Absorptivity
[ps] [cm]
fcc-GaN 8000[7] 1~2 x 105[8]
hep-GaN 0.47[7] 1~2 x 105[8]
bulk-GaAs 300[9] 1 x 10%[10]
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Figure 3: Schematic view of the GaN type sample used for
the experiment.
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Figure 4: PL spectrum of the GaN/GalnN sample.
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Figure 5: Band structure of the photocathode and
schematic of polarized beam generation.
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Figure 6: Schematic of producing of the NEA surface.
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Figure 7: Change of the quantum efficiency for the cesium
deposition time.
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Figure 8: Schematic view of pump laser injection system
and beam transport line to Mott polarimeter.
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Figure 9: Schematic view of the data acquisition with the
Mott measuring instrument.
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Table 2. Spin Polarization Every Wavelength

Incident laser wavelength Spin polarization
405 nm 2.1%
454 nm 0.13%
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