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Conventional monochromatic X-ray computed tomography (CT) imaging system
using synchrotron radiation (SR) has a problem that measurement time is long and
living-body samples are transformed by drying and heat. A purpose of this study is
to develop a fast X-ray CT imaging system. Our novel imaging system uses powerful
polychromatic SR X-rays with metal filters and high-speed and high-sensitive X-ray
imager. We also develop a dual-energy imaging method to accurately calculate the
quasi-monochromatic images by using the fast X-ray CT system. In the previous
experiments, the quasi-monochromatic images of simulation living-body samples
were calculated from the polychromatic SR X-rays images acquired in two kinds of
the energy adjusted by the metal filters. In this experiment, the monochromatic
images of the samples were measured and compared with the quasi-monochromatic
images. The pixel value of the quasi-monochromatic images of the samples was
directly proportional to that of monochromatic images. As a result, the developed
fast CT system enables dual-energy X-ray CT imaging.

2. ERLAEW

X ##% Computed Tomography (CT) 1%, #EIRNEORERE % MR T 3 IRTTAIICEIER TX 2 51k
THY, EFEZHCHLOAREREREZITLDE LEE L O CTRIASFH I TWD, Kkt
XA EAR 2 BT DB A U MEO b2 BB L TRV, BEICET 2 HERESDL Z LN T
X570, BEBLEED IROHEE R CIWEEOBEICENR TV, 3IRTEBRZS5 7D, #
GAR%E 1 [RR S THA 2 D0 b OIREBREZ TG T A LENH H, 2k L, ZHE TORE
AR & 95 A XGREHIR Tl 1 BSOS 2 Z L CR Y, I TSGR il L CE




FELIZOETEET S LS 9ENRH T,

AW T, ZOMEE IR T D721, md7emeAH LS EE THRHUEE O @ imig igs &, 5
WEEYEIRER T 72 X a2 B 3 2 MEHL G XD 2 W2 5HR 28585 %, £/, ZoFH%R
Z W T 2 O = 1)L F — O R X TR L7 Wm0 5, fthod = 3L — O LU X HRIkr
mGZ2EHT 57 27 V=3 X —X#E CT FHINEDORF 21T\, AR 7 v o 3 IRl
A D,

3. EBNAE BBk EBFIL. BT FEoHE)

PEROEM X BEHIR T, 2FEORTA NOMSEE o tas e VW THE/LT 5 (K
1. ZHUTKL, REBRTIE, 2EEORTYA MO EER 7 4 NVF 2O THREANLT S (K
2), A, BEYEIC LD ERAXBREFAT L Z L CTXROMERLZMHE L, SDICEE - @EE
IRXAEH AT L ARG DD 2L TEE R X CT fHAR 25 LT, EBRICH W =R OMERE
KUY, BERTIE, Yo FL—F%, 77 1 VT 7 A 3—, 228 sCMOS s> b Ak 5 &
JEE T 7 A N—T v ) R g Zyla) A D, — 5, HEHLEA R TIRE O X B2 M T he
ETHEDIL, VT L—H, LU X%, cMOSHRHIZRN RS L X1 v 7Y v 7 Bk g% D
%o CTFHAITH, AHXHRICH L CREHE Blls S, AEFHICREBBEZIRY L, GO &Em
BoOTFT—4%t%y NEFEREE LT3 ®RTO CT WrEgzRHd b, KRERTIE, =L XF—DEFE
GRTANE—DOEELESELEETLHZLICLVITY, £, ZOFEIHREZ AV THERL T 2N BEA
OWVE THERR LT AREREY 7 e L, CTWmGoi a7,

White

DCM

Subject |
synchrotron radiation r'\ ‘ | T =—2>| Detector ]
Vionochromatic X-ray e

Rotation axis

(Double crystal monochromator)

1 HEAXHIZLD CT 3HIIR

White
synchrotron radiation Subject
l§| Polycl tic ) »| Detector
“olychromatic A-ray ¢
Metal filter i

Rotatibn axis

4 2 MEHEAXHIZ LD CT 5HAIFR

#* 1 Mg OrEs

=}
B

Monochromatic X-ray

Polychromatic X-ray

Type Fiber-coupled imager Lens-coupled imager
Pixel size (um) 6.5 3.25
Number of pixels 2560 x 2160 2560 x 2160
Field of view (mm?) 16.6 x 14.0 8.3x 7.0
Frame rate (f/s) 100 50

Scintillator CsI (100 pm thick) CsI (15 um thick)
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