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Abstract

A highly polarized electron beam with a multi-bunch structure is essential for future linear colliders. In orderto
investigate the multi-bunch effect of surface charge limit in NEA semiconductor photocathode, a thin layer GaAs with
normal doping concentration (5x10' c¢m®) was tested at first by using a 70 keV polarized gun and a double-bunch
Ti:sapphire laser (6 ns FWHM, 15 ns bunch separation). It becomes clear that the high intensity multi-bunch beam can not
be produced from this photocathode dueto the NEA surface charge limit. Next, an AlGaAs-GaAs superlattice photocathode
with amodulation doping (high dopingin 5 nm thick surface and low doping in the interior) has been tested. A high intensity
polarized electron beam of 42 nC in 30 ns macro-pulse including two bunches could be generated. This charge is limited by
space charge effect. These results show the modulation doping method is suitable for the production of the high intensity

polarized electron beam with a multi-bunch structure.
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