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Development of RF gun producing high intensity and polarized electron beam

Kashiwagi, Shigeru
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We have developed a photocathode RF gun with DAW structure type to generate an
extremely low emittance and spin polarized electron beam. NEA-GaAs cathode is used for generation of spin
polarized electron beam, NEA-GaAs has a vulnerability issue and it requires an ultra-high vacuum level.
It has confirmed that it is possible to install the additional vacuum pumping system to the DAW type of
RF gun system without reducing the Q-value of cavities. On the other hand, to overcome a vulnerability
issue of NEA surface, we evaporated CsTe semi-conductor thin film on GaAs surface and obtained a result
which suggest NEA surface on GaAs wafer. This could be another technique for the NEA activation with
Cs-0/F. To make the high aspect ratio of the beam shape, the X-Y emittance exchange technique is employed
for RF gun system. We have performed tracking simulation for KEK-STF beam line. We established the
emittance exchange method by using solenoid magnet and a set of skew quadrupole magnets.
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