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Abstract

The X-ray beam from the parametric X-ray radiation (PXR) generator composed of a double-crystal system at the
Laboratory for Electron Beam Research and Application (LEBRA) in Nihon University has been applied to the
wavelength dispersive X-ray absorption fine structure (DXAFS) measurement. The diffraction pattern (topograph
image) occurred when the Si(220) target crystal which had a partly wedge-shaped cross-section with symmetric plane
on one side and asymmetric plane on the other was used. The dependence of X-ray topograph by the angle and the
position of the incident electron beam on the target crystal and by the angle of the second crystal, additionally the
influence of X-ray topograph in XAFS measurement were investigated. As the results, although the topograph image
was dependent on the angle and the position of the incident electron beam on the target crystal, it was not dependent on
the angle of the second crystal. Moreover there was no influence of the topograph image in the XAFS measurement.

1. [FC®HIC Table 1: Specifications of the LEBRA-PXR system
Hxﬁi%%ﬁﬂﬁﬁnm %(LEBRA)IZEB W TIT, Linac

125 MeV EF#EEE 280 L TR Ly X #RR Electron energy 100 MeV

ThHH/NTARY v 7 X BEGHPXR)Z & LT Acceleration frequency 2856 MHz

AU LEBRA-PXR ¥ A7 AL 2 KOfs s % #H L Macropulse beam current 120 - 135 mA

(Iz\/vﬂ?‘~ﬁf2§fo¢$@ X MEe—AhEREIET Macropulse duration 4-10ps

B0, BREIT X ﬁ&)ﬁﬁz%ﬂﬁ( HHE—T v k., Macropulse repetition rate 2-5pps

5 f%ain%wJD #ERI-LTWD, PXR PXR generator

NHD X #Ee— L%, Bragg RIEIE e S A EYERT First (target) crystal Si(111). Si(220)

LTHAETD, 2F0, AHEFE—LICX LT Second (reflector) crystal Si(111). Si(220)

=0y MEmEzER ST X o gt ¥ —% X-ray energy region

HAEICHNS, 20 X ffie—Aldabe—L 2R Si(111) 4.0 - 21 keV

R <L KRG AN — R BEEA) 7e = 0L ¥ — (&) 47 Si(220) 7.0 - 34 keV

BEboTWD, ZORMELZFIHL T, HESHH X-ray exit port

X HRIL AR 3 (DX AFS) R = <o [a 4 R A A A7 AR = Window material 125 pm thickness

Y RTARA A=Y T (DENR EDFFREICIGH S polyimide film

ATNWAE LEBRA-PXR ¥ 2T ADF7/p /85 A — Aperture diameter 100 mm

2R LITTT, Distance from source point ~7.34m
LEBRA-PXR ¥ 27 ADfEbIE, £IT Si(111)B & Total X-ray photon rate 10° - 108 /s

WO SiR0) & fEH LT 5, F7z, PXR ORMEA .
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Figure 1: Schematic setup for the measurement of the
topograph image and the electron beam position on the
target crystal.
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Figure 2: The topograph images at each PXR energy.
(@) 7.0 keV, (b) 12.0 keV, (c) 18.0 keV, (d) 22.0 keV, (e)
28.0 keV, (f) 34.0 keV.

Figure 3: The topograph images; the PXR energy is
(@) 14.0 keV, (b) 14.25 keV, (c) 14.5 keV.
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Figure 4: The position of the incident electron beam on
the target crystal (left), and the topograph images at each
position (right). The PXR energy is 14.25 keV.
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Figure 5: The normalized diffraction curve of the second
crystal (upper), and the topograph images at each crystal
angle (lower); (a) the half-value angle at a low angle
side, (b) the peak of a diffraction curve, (c) the half-
value angle at a high angle side. The PXR energy is
14.25 keV.
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Figure 6: X-ray absorption images (upper) and XAFS
spectrum (lower) of SrTiOs; (a) incident X-ray image,
(b) transmission X-ray image, (c) the image which
deducted the transmission X-ray image from the incident
X-ray image. The PXR energy is 16.1 keV.
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