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Abstract

In order to increase FEL power, we study to intensify electron beams using tungsten needle photocathodes

that have high electric field (>1 GV/m). It is expected that photoelectrons will be mainly emitted from tip of needle,

because quantum efficiency (QE) of tip is increased by such high electric field. QE was measured with different 2 pulse
laser; Nd:YAG laser at 355 nm, and Nd:YLF laser at 351 nm which intensity was 825 MW/cm?. For Nd:YAG QE
exceeded 10 % at about 2.6 GV/m, and for Nd:YLF current density amounted to 24 MA/cm® And the optimum
conditions to use these needle cathodes in lineac LEENA could be found by consideration dependence of QE on field in

RF-GUN cavity, the properties of acceleration of electron beams, and thermal limitation on tip of needle.
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