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Abstract

The spin polarized electron beam plays an important role in International Linear Collider (ILC). In present, only the
GaAs/GaAsP super-lattice can generate 90% polarized electrons. Negative Electron Affinity (NEA) surface state is
necessary to emit spin polarized electrons. The NEA surface is fabricated by adsorption of Cesium and Oxide or NF3 to
the GaAs’s surface. By this method, NEA-GaAs cathode has over 1.5% quantum efficiency with 90% polarization. On
the other hand, the surface is sensitive to residual gas adsorption, etc., and it requires ultra-high vacuum less than 1.0x10
°Pa to maintain the electron emission. Due to this limitation, the cathode is not compatible to RF gun. If the NEA cathode
can be used in RF gun, there are many merits. We studied alternative method to fabricate robust NEA surface on GaAs
cathode based on hetero-junction model. We formed CsKTe thin film on GaAs surface and observed a significant photon
emission at the GaAs’s band gap energy. We report the detail of our experiments.
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Figure 1: This graph of the banddiagram shows NEA
activation based on hetero-junction model with a thin film
of semiconductor.
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Figure 2: This graph shows Q.E. spectrum of Cs-K-Te,

Cs,Te and K-Te photocathodes [8].
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Figure 3: A schematic drawing of experimental equipment
in Hiroshima University.
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Figure 4: A schematic drawing of the optical system.
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Figure 5: Calibration of Te thickness of crystal oscillator
by ellipsometer.
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Figure 6: QE spectrum caused by photon energy. This
graph color-coded according to CsK thickness in Te
thickness 13.6 A
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Figure 7: Optimum Alkali-metal thickness in Calibrated Te
thickness.
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