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

OPTICAL MODULATION OF ELECTRON BEAM ON A PHOTOCATHODE
RF GUN TOWARD THE IMRT

Takafumi Kondohl’A), Hiroaki KashimaA), Jinfeng YangA) , Kimihiro NorizawaA), Yoichi YoshidaA) , Seiichi

TagawaA)

A) The Institute of Scientific and Industrial Research, Osaka University,
8-1 Mihogaoka, Ibaraki, Osaka, 567-0047, JAPAN

Abstract

The radiation therapy of cancer is developing to un-uniform irradiation as the Intensity Modulated Radiation Therapy
(IMRT), for reduce dose to normal tissue and concentrate dose to cancer tissue. A photo cathode RF gun is able to
generate a low emittance electron beam pulse using a laser light. We thought that a photo cathode RF gun can generate
intensity modulated electron beam by optical modulation at the incident optics dynamically. Because of a low emittance,
the modulated electron beam pulse was able to accelerate keeping shape. Human body is always moving, for example
breathe, thus the cancer is also always moved. For radiation therapy, electron beam must be synchronized to breathing.
Toward the high performance (high speed modulation and high special resolution, etc) IMRT, dynamic optical
modulation of the electron beam pulse were studied using a Photo cathode RF gun. Images on photo masks were
transported to a photo cathode surface by optical relay imaging. Dynamic optical control of electron beam was carried
out by remote mirror. Modulated electron beam had fine spatially resolution enough to use radiation therapy. Spatially
separation of a spot to a spot is about 0.3mm. Moving electron beam images like an electron beam movie was measured.
That thing was impossible by former methods. Modulated and moving electron beam was reported here.
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Fig.2 Shaped electron beam by photo masks in
incident optics had fine spatial resolution.
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Fig.3 Basic experiment of dynamic optical

modulation of electron beam .
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