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Abstract

Monochromatic X-ray imaging has been performed using parametric X-ray radiation (PXR) at the Laboratory for
Electron Beam Research and Application (LEBRA). The recent improvement due to the use of a wedge-shaped target for
the PXR production has allowed the suppression of the problems on imaging and the reduction of the exposure time. In
the case of ordinary imaging, some absorption-contrast images have actually been obtained with shorter exposures than
10 s, which corresponds to 50 shots of the PXR macropulse, using a flat-panel detector (FPD). Although the problems
such as the dark noise of the detector still remain, the results demonstrate good prospects for semi-realtime X-ray imaging,

of which frame is synchronized with a linac macropulse.
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# 1: Bi£ D LEBRA-PXR #E DT 7287 A — X,

Typical electron energy 100 MeV
Accelerating frequency 2856 MHz
Macropulse beam current 120 — 135 mA
Macropulse duration 4-10 us
Macropulse repetition rate 2-5 pps
Average beam current 1-3 pA
X-ray energy range

Si(111) target: 4 -21keV

Si(220) target: 6.5 — 34 keV
Irradiation field size@X-ray exit 100 mm in dia.
Total photon rate@X-ray exit 10% - 108 /s

L—H a7 kU HLGEL (LCS: laser compton scattering)X
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I XSV RICE B TNy ay Mg ERAT
B 5 U8 =5 Uizidsgns, BLRO PXR MRk Z
FAWT=3A12 . 10 BPUL T OHRGIEER C© & OFLE D X i
GBRELNDPREET D 2 Ll LT,

2. T3y RAARILIEHEE

A A ORI X A A —D 0 P ERIZBWT, X4
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H1IZZDFPD DX —7 ) f XDV~ VB Ty kL
HOTHY ., GBI T A2 EA 72y b E
RO TR SN TWD Z ENbnd, RiEITE/
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%o —JH7. B\ A X2\ TIL FPD B AR DR JEZSE) /3
RARE & 72 %, FEBRIC FPD OIREIIANVRIRSS H & DI
WCHEBENDT-D, B A XD L)L Z U O TR
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5 ® FPD % LEBRA-PXR D HZ&ENLEB L%
30cm DL ZAIZEREL, BEOERN= T A M
A= T E T o7, M21E, AT UL REOIC A —
ChELE LFPD ISR L CALD A TR LIZFER T
1%, PXR O R LF—78 12 keV, 17.5 keV,

b, ZZ

& 2: A7 v LABLIC #— 0 X MRS B AR Y
), PXR —3/L¥— 12 keV: #R1&H5H (a) 35, (b) 10 s;
17.5keV: (c) 3s,(d) 10s; 20 keV: (e) 3 s, (f) 10 s,
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X 3: 17.5keV @ PXR Z W2t hDOHED AT A A
Y X RIS Gt R T8, TRt ER]: (a) 0.4 s
(2 shots); (b) 1 s (5 shots); (¢) 3 s (15 shots); (d) 5 s
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BHFE LT ANVEOEEDOENDHITE DRED
ay h 7R MIELNTWS, 1 RO TIEFHAHL /
A ADOFEPHIHNCTIL 72> TN D, XFrEDOARE
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Ny 7 ENT-EEY) ZHWZ0ORM 4 TH D, BPRO
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AlalfE ) L7z FPD & O FE YA X1% 50 um x
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4. DXAFS JI5E

PXR B — AIXFERICHA TIE R L | B ¥ —
SR (ZEM T v —) BEFo TV AT, THEFIH L
SO X RIS & (XAFS: X-ray absorption fine
structure) MENFRETH S B, 22T, £V 7748
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WD XAFS A7 " VIlE % FPD % W TR Tz,
B IERE 10 B oo 4 30 Ml HE L, HIER R & LT
71300 oo TR SRR Z X 5 1R, Si(111) &
RV BE . 20keV @ PXR B — AR5
IR OMIE T 26 eV/imm & 720 . MENGEONDHSE
HETD ALY FVORREIL 10~20 eV RREE & R b
5, LD L7235, EXAFS(extended XAFS) #R8) 73 S5
B SN TRy, kIR 2 HETER
1. 10 23 FREE DIFR T EXAFS A~22 b L OHIE R 7]
BBTh s,
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5: Mo & (10 pm t) DY (RFER: 300s) &, %
N oBEsn7- KWINED XAFS A7 kL,

5. F&B

FPD t o H &AWL Z L2 ko T, &2 E~ITH
ORI T PXR B — A X A B X A A—T
TISHRETH D Z & PHERR T E 72, BEDRHMEEEIZ O
TRBTHIE, SRR A BB AL ->TY
=T w7 O as VAR LIZY TVZ A LB O
BN RIAD D, EEICHOB A TIIAL WEBE A2 RT
FBRTHY, ~ET T 74D XD RBWEREA~ORH
72 51F, PXR BRIRELA ONLEEE & L CEWER 20 pA
FEDY =7 v 7 OBAFIC k- TEMRZ: PXR HIEN
FHTX 5,
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