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Abstract

The energy range of the parametric X-ray (PXR) source at the Laboratory for Electron Beam Research and Application
(LEBRA) of Nihon University has been extended to cover 40-keV region. The purpose of the energy-up effort is to
non-destructively observe fuel battery cells containing heavy elements such as cerium. To achieve the production of
monochromatic X-rays higher than 40 keV, Si(400) crystal planes were adopted for the PXR radiator. The observation
of the X-ray beam from the Si(400) ctystal system has been performed and the characteristics of the X-rays obtained

strongly suggest that the high-energy X-rays are caused by PXR.
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Table 1: Specification of the LEBRA Linac in the PXR
Operation Mode

Acceleration frequency 2856 MHz
Electron energy 100 MeV
Electron spread <1%
Average beam current ~ 2.5 A
Macropulse duration S us
Macropulse current ~100 mA
Macropulse repetition rate 5 pps
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Table 2: Energy Range of the LEBRA-PXR Source

Bragg angle 05: 30-5.5°
Si(111) target: 4.0 —20 keV
Si(220) target: 6.5-33.5keV
Si(311) target: 7.6 —39.3 keV
Si(400) target: 9.1 —-47.4 keV
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Figure 1: Rocking curves at the 2nd crystal of the LEBRA-
PXR source for three different Si crystal planes when the
Bragg angle of the target crystal is 5.5°.
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Figure 2: The result of Monte-calro simulation for the emit-
tance growth of 100-MeV electron beam due to electron
multiple-scattering in silicon medium, where the parame-
ter is the thickness of the medium.
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Figure 3: The calculated profiles of the PXR beam from
a Si(400) double-crystal system when the electron beam
emittance is (a) 207 and (b) 6607 mm-mrad.
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Figure 4: The rocking curve for PXR from the Si(400) tar-

get crystal at the 2nd crystal of the PXR source in compar-

ison with theoretical calculations.
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Figure 5: The 40-keV PXR profile from Si(400) observed
at the X-ray exit window.

- 585 -



Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

PASJ2022 WEP026

Figure 6: The X-ray image of a molybdenum thin foil at
the PXR center energy of 20 keV.
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Figure 7: The X-ray absorption images for (a) a calculator
and (b) a laser pointer using a 40-keV PXR beam.
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