mXNAEET (Fnx0)

T 19 EEAY  MLgie
Bk VAT AEHIE

£ 4 BO s L@f;

i X & H TAEARWE RS AT AOREICET 54

L98KHEIZ LY b7 T K D XA RE R S U TLASE, B OXBCOTER OBEIC L » T4 B2 N
& FEREEERIICERE TE D L9k ot, L L, XEHRIC L ARIEOE &0, BN EFED
THERINTOWIME TSR FTAMBBLAARAVILEHY, CAbOBRELE=T T
DIZMRI, PET, SPECT, BEE R EMAREFT VT 4 —PHAF S TE7, LL, “hbd o

TEHELZERHE LOEEENE L, BETHERA EH LVRE &ﬁmﬁ%énfwé Bl Tik,
EARSEIE O BRER & HIR & LAKCT, e MES 57 4 —, OCTAMER S nEREE CiEbh S,
o, RIEEESHTWAOR, U A— b LUTOREFR ST T~ LYo, B3ttt 4
EALTZH LOKREIR TH S BT = b7 2 M XA A =P 0 7T RER &2 51T 5 e 2 -
TWD, KmX T, CHoENEERLENERE S 27 L 2E8 L, RN & 0B o i,
RN BOBERCRE RV AT MEREZE L, KEROMBERILENIFCRY 5 203275, =

DFX T, [FI~NVEPEV VR BB AT L] L B2y b T2 FXECTEG L 25
L oW TEED S,

1. T~ NWUE VB A BRB 2T AOBER
%ﬁ&%&®¢ﬁ®ﬁﬁ%%oﬂﬂz&i BROBEEPHBOMY L LOR S 2 #eio7
THERBOBED, X2V T RELRY, BALGNBEEEHFOGRICHESLD., KFRT
iiﬁ‘ﬁﬁf BEMDENT A A — FHBEERHBEZHER LEFERA AV Fle o0 T e — A
VARXRRLI VIR MERRAL ., RCWERL2 AR S E-ERREEM D CT B UEY % 30
1%, THz-CT i3, #E KL EROERTARNBENKEVVEF G, BEAEE CORN - BiFs
EULERAEET — 2 2B CERVWEWIHELR b, COBEEERT S =D, FaEdieil
RT— I hbOBEERIEL LTHENS FEV VRV RAEANWE, ABFET, MEV UL REL
UTIES AW o3 Shift-and-add #45, AREDA A P ICB O TRTEBREELEHTHE D L %
RLTC, ZOBZREESWERBEFEZAVC, FECHE TR LEXTORITHERLET TS -
EEEBRICIDR L,

2. a7 A NXBCTHRES 27 20%

AR OXECTIL, WERNTORIREZBEBRILT 55D Tho72, L L., AEKEEGD L 5
W ABRWETFES P OERENIMEATII TSR PR MRELRARD, 20D, AME~DfER
MRV BFIRE P LT 55— ABE, Zhwt L, BEARNCRIFTAXEERIETS -
T, W= BT R MTHEA1000E 0 = kTR DR EOBREBER, REENOBAD D BT
LITFEEIRF SN TWD, RIFETIE. B LBEAXEE EIE L T2 BITES» 6 O CTHE ERER 1k
DORFECEY fte, ZHECOREITIL TR FKBCTY A7 AT, BIFAEQEITFOEDICT S
DT —ADTF A F—FERBPEDNTE T, ZhiE, RECEES i LBEEEIIBNLE DD,
CT:MET 5| Wi EIR S TR AREITEET ©, A 7L 2 2@ E RS+ 2 SER B -




7o D, HER - #REOHEM, IO ETRR 8 ORBIC & 0 A~ 55 B H R 2
RTHol, T TRFFIL, IEOBE CCTERB T 5T Vs — AT+ 4 Wi R 28R Lz
CTHRIEV AT b EBHRT AT ) RADBRET -7, ETIOVRT AL T ALY X ADTEEDT-
DI, BAEFHCESVEXERE S T2 b —FBEL, Y Ial—a b F— A heEHar b
TANCTREEMEE Lz, ZZCTRVERMRI Y P X 28R, RIC, Br k2 Eams
BEOPF-BLI4CIZ VU AT A HBHE L, REICERT - OBMB LT, EREOCHROEHIC, K
DAIT 7 INT 7 b LERE LY 2 b—Ta VERRR L OLEA TV BT R OIS 1 ik
HEEWERR LI, S RO ES 5 T 4 —~ DO HICLERROBE 21T, 75 v
7= 2RGSO CTRPMIN =~ T A MOTR & ORBETO, VEOBEH T RFACTERI B LR
DI ERGh 0T, BRI, BROMEALZE LD, TNH0OUBELEDERGRICHT -#E 23T
5,

() @ A7, U7 EBTL &N, 10pt 2, 0005528 (2 /LA » L4,
@ WXEAPEIXOHEAIE, BEOTFIMFRE () 4 ULTHELTIFE SN,



TRk 19 A REmmE
WL RT AEETE

K 4 o e

i 3 @ B Development of tomographic imaging systems of the next generation

This thesis considers two kinds of tomographic imaging systems using different novel light
sources developed recently.

The first system uses a THz source. THz wave is an electromagnetic wave with
frequencies (0.1 to 10 THz) between radio and infrared waves. Here, using the transmissivity
of THz wave for soft materials, the tomographic imaging system with THz wave was
proposed. In the THz regions, the effects of reflection and refraction are substantial when the
incident angle of incident beam is large. Therefore, it is difficult to obtain a complete set of
projections. So, we abandoned a CT (Computed Tomography)-type system, and adopted
tomosynthesis (TS)-type one. The TS technique is a simple but useful method for
reconstruction under limited conditions. In order to the proposed concept, we constructed a
preliminary THz TS imaging system, and performed imaging experiments. The imaging
system uses a continuous wave source with advantages of higher signal-to-noise ratio,
compactness, and stability. We devised the backprojection reconstruction method, which is
suitable for our configuration, with some image processing techniques to improve the image
quality.

The second system uses a synchrotron radiation (SR) source. SR has excellent prope
rties as follows: (1) broad and continuous spectrum, (2) high directivity, (3) high brigh
tness, and so on. Thus, a parallel and monochromatic x-ray beam as a high quality in
cident one can be obtained from SR. On the other hand, it is difficult for the present

X-ray imaging based on absorption contrast to delineate low-Z materials such as biolo
gical soft tissues or soft materials because of their low absorption nature in X-ray regi
ons. On the contrast, based on the phase shift term &, highly sensitive detection of the

low-Z materials is feasible in the hard x-ray regions, because §B~10° where n = 1
— 0 — 1/ Here, we proposed a refraction-contrast CT system based on phase shift ter
m using SR. The system acquires refraction information using a Laue-case angular ana
lyzer made of Si crystal. Here, we devised the data-acquisition as well as data-processi
ng techniques for refraction-contrast CT. We constructed a imaging system at BL-14C,

PF in KEK, to first demonstrate the 3-D CT images of various biological samples w
hich could not have been depicted by the conventional absorption-contrast CT.




