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X--ray imaging using laser-Compton X-ray source

Kazuyuki Hyodo (PF, KEK)

<Synopsis>

The research field of X-ray imaging using synchrotron radiation monochromatic X-rays at the
PF has greatly advanced in recent five years. Especially, X-ray phase-contrast imaging
methods, such as X-ray phase-contrast CT using an X-ray interferometer, X-ray diffraction
enhanced imaging (DEI), X-ray dark field imaging (DFI), X-ray coherent diffraction
microscopy, etc., were remarkably developed. On the other hand, if one considers the daily
clinical use of monochromatic X-rays in a hospital, it is need to prepare a small compact
source for monochromatic X-rays. A laser-Compton scattering source, which can generate the
hard X-rays with high spatial coherence from 10 to 50 keV at narrow bandwidths, has the
potential of improving the quality of images used in medical diagnostics by an edge effect due
to phase contrast while potentially reducing the radiation dose to patients. The principle and

some applications of this imaging method are presented.

toodobobodoboogo xgbobuooobuooobobooooboboepmbooobood
uooboobodooooobobooooboobobooooboboboooobbobooobobobooagn
goooobo0obobooooboooooobobobOoo@Mbboboobobooog
uooboobodooooobobooooboobobooooboboboooobbobooobobobooagn
gobobooooboooboooboobod

oooobbbdooobobboooobboooobboooobOboooobbog
uobobooooo xoooobooobobodooboooooboooboooobooo
uooboobodooooobobooooboobobooooboboboooobbobooobobobooagn
gobobooobooobbooobboobobooobbooobobboooboboOoobo
toooobooobooooooboooobobooooobboooobobbuoooobbog
0@,4,7,990000000000DO0DO0O0O,3,5,6,89)00000000DO0DOOOO



ERLOOOOOOO0OOO0bDbOO0 xgoboooooobooobbooooboooobooa
gobobooooooobbooobbodobobuooobboo reOobboooboOon
oobobo0o Xgoboooobtbooobboobobtbooooboooboooobooo
uoboobooooooaood

oooo

(1)OD O O O Proc. of the 3rd Annual Meeting of Particle Accelerator Society of Japan and
the 31st Linear Accelerator Meeting in Japan, Proc. of SPIE annual meeting U U [0 [

(2) K. Hyodo, et. al., Radiation 28(2002)269.

(3) T. Takeda, et. al., SPIE Proc. 5535(2004)380.

(4) S. Matsushita, et. al., Nucl. Instrum. Meth. Phys. Res. A 548(2005)94.

(5) D. Shimao, et. al., JJAP 44(2005)450.

(6) M. Ando, et. al., Bioimages 13(2005)1.

(7) S. Ohtsuka, et. al., Nucl. Instrum. Meth. Phys. Res. A 548(2005)73.

(8) A. Maksimenko, et. al., Appl. Phys. Lett. 86(2005)124105.

(9) S. Akishima, et. al., Circulation Journal 71(2007)418.[



