Proceedings of the4th Annual Meeting of Particle Accelerator Society of Japan
and the 32nd Linear Accelerator Meeting in Japan (August 1-3, 2007, Wako Japan)

Development of Polarized Electron Source using transmission photocathodes

N.Yamamoto *A), A.ManoA), Y.NakagawaA), A.UtsuA), T.KonomiA), S.OkumiA), M.YamamotoA)
T.Nakanishi®), X.G.JinB), T.UjiharaB), Y.TakedaB), T.Ohshima®), T.YasueP), T.Koshikawal)
H.HorinakaE), T.SakaF), T.KatoG)

A) Graduate School of Science, Nagoya University, Nagoya 464-8602, Japan

B) Graduate School of Engineering, Nagoya University, Nagoya 464-8602, Japan
&) Central Research Laboratory, Hitachi Ltd., Tokyo 185-8601, Japan

D) Fundamental Electronics Research Institute,Osaka Electro-Communication University
Osaka 572-8530, Japan

E) Faculty of Engineering, Osaka Prefecture University, Osaka 599-8531, Japan
F) Daido Institute of Technology, Nagoya 457-8531, Japan
G) Daido steel Co. Ltd., Nagoya 457-8531, Japan

Abstract

We have developed a new type photocathode (PC) for ultra-high-brightness polarized electron source (PES). For
this purpose a point-like source is required, but it can not be realized by an available PES, since a distance between
a laser focusing lens and the PC is typically larger than 100 mm and it makes a laser spot size on the PC larger than
a diameter of 0.1 mm. This problem can be solved by changing a direction of laser-injection from a front-side to a
back-side of the PC. This new PC is named as “transmission PC” and it realized the laser spot diameter as small as
1.3 pm on the PC for 780 nm laser wavelength. The transmission PC installed in a newly constructed 20-kV gun
could already produce the polarized electron beam with the polarization of 77 £ 5% and the ultra-high-brightness
of 1.0 & 0.4 x 107 A.sr—.m~2.V~1. The charge density liftime of 1.8 x 10® C/cm? was also obtained by this gun

system.
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