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Development of a simple and precise measuremernt system for the neutron dose
distribution around medical linacs
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Neutron intensity distribution on a Csl scintillator plate has been observed

by a CCD camera and analyzed by using a “ decaying self-activation imaging technique” . The
decaying self-activation imaging, which has been proposed recently by our group, is based on the
analysis of time variation of specific radio-activities generated and remained inside the Csl plate
after the termination of neutron irradiation. The luminance distributions of a Csl plate are
recorded every one minute as a series of images by a cooling type CCD camera with a telescope lens
in a black box. Then the time variations of luminance of the images are fitted on a “ pixel-by-pixel
basis” with a multi-exponential function. By this, two components of I1-128 and Cs-134m are
extracted as the fitting curves. The initial luminance values of individual component of
radioactivity, which correspond to the values at the termination of neutron irradiation, are plotted
as separate images.
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Light Yield 1
1-128 Light Yield 3.0 ADU/pixel per Bg/cm?
1 1-128 Light Yield
€ : scintillation efficiency of Csl 0.092
E,.0n s B-ray mean energy 0.662 [MeV]
Ej, : mean photon energy @550nm 2.25 [eV]
e : fB-ray emission probability of '** 0.931
¢ : escape fraction of Csl 0.22
6 : angular anisotropy light of Csl 4.0
L : transmission of the lens 0.9
71 :quantum efficiency of CCD @550nm 0.572
@ : optical efficiency (solid angle) 451x10"
N, : number of the electrons for a response of 1 ADU 0.37
| A, : area of scintillation corresponding a single pixel 1.58 x 10”° [cm?)
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