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Abstract

The X-ray beam from the parametric X-ray radiation (PXR) generator consisting of the double-crystal system at the
Laboratory for Electron Beam Research and Application (LEBRA) in Nihon University has been applied to wavelength
dispersive X-ray absorption fine structure (DXAFS) measurement and diffraction-enhanced imaging. The diffraction
pattern (X-ray topograph) appeared clearly when using the target crystal which had a partly wedge-shaped cross-section.
Therefore, the dependence of the X-ray topograph on the angle of each crystal and on the position of the incident
electron beam at the target crystal was investigated. As a result, the X-ray topograph was dependent on the angle of the
target crystal, but was not dependent on the position of the incident electron beam at the target crystal and on the angle

of the second crystal.
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Table 1: Specifications of the LEBRA-PXR System
Linac

Electron energy 100 MeV
Acceleration frequency 2856 MHz
Macropulse beam current 120 - 135 mA
Macropulse duration 4-10 ps
Macropulse repetition rate 2 -5 pps

PXR generator
First (target) crystal
Wedge gradient angle
Second (reflector) crystal
X-ray energy region
Si(111)
Si(220)
X-ray exit port
Window material

Si(111), Si(220)
3, 5 degree
Si(111), Si(220)

4.0 -21 keV
7.0 - 34 keV

125 pm thickness
polyimide film

Aperture diameter 100 mm
Distance from source point ~7.34m
Total X-ray photon rate 10°-10° /s
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Figure 1: Schematic setup for the measurement of the X-
ray topograph. The incident electron beam position on
the target crystal was observed using the digital CCD
video camera mounted on a telescope.

3. RERER

3 XML X—L XBMIERTSTT

B 52— > MEROBRMA & PXR O X fre =%
NF¥—%70-340keV EEF LIZHAICHBITS, X
AR T T T7ORBNEFTT, BEFE—LDOAH
ML Y —7 > MESOIEFRE I Lo, RERIC
BWT, BAEICEL itk Lo x 78, £7- X
BENRTZ 7RI ar P T A NEH
ﬁbtoﬁ@ﬁWiXﬁI*W¥*Kiofﬁﬁé
R5-10 53 CTHD (Figure 2) , Wiz, —HlE LT
IWR@XﬁIZN%%ﬁMOMV\@%ﬁ%fy%
FEROMERAN 5 deg DL XITHER LIz, X = x

Figure 2: The X-ray topograph at each PXR energy.
The PXR energy is (a) and (d) 7.0 keV, (b) and (e) 18.0
keV, (c) and (f) 28.0 keV. The gradient angle of the
wedge-shaped target crystal is 5 degree (upper) and 3
degree (lower).

Figure 3: The X-ray topograph; the PXR energy is (a)
14.0 keV, (b) 14.25 keV and (c) 14.5 keV. The gradient
angle of the wedge-shaped target crystal is 5 degree.
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Figure 4: The position of the incident electron beam on
the target crystal (upper), and the X-ray topograph at
each position (lower). The incident electron beam
position on the target crystal; (a) is the edge part of an
asymmetry plane, (b) is an asymmetry plane and (¢) is a
symmetry plane. Red frame: the PXR energy is 14.25
keV and the gradient angle of the wedge-shaped target
crystal is 5 degree. Blue frame: the PXR energy is 26.0
keV and the gradient angle of the wedge-shaped target
crystal is 3 degree.
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Figure 5: The normalized diffraction curve of the
second crystal (upper), and the X-ray topograph of each
crystal angle (lower); (a) is the low angle side where the
X-ray intensity is half-value, (b) is the peak angle of the
diffraction curve and (c) is the high angle side where the
X-ray intensity is half-value. The gradient angle of the
wedge-shaped target crystal is 5 degree, and the PXR
energy is 14.25 keV.
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Figure 6: The normalized diffraction curve of the
second crystal (upper), and the X-ray topograph of each
crystal angle (lower); (a) is the low angle side where the
X-ray intensity is half-value, (b) is the peak angle of the
diffraction curve and (c) is the high angle side where the
X-ray intensity is half-value. The gradient angle of the
wedge-shaped target crystal is 3 degree, and the PXR
energy is 26.0 keV.
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