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Angular distributions of parametric X-ray radiation
from a diamond crystal
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When a relativistic charged particle is incident on a crystalline target, parametric X-ray radiation (PXR) is
produced in the Bragg direction [1]. This radiation process can be regarded as diffraction of virtual photons
associated with the incident particle. Recently, PXR has been studied as a new beam diagnostic method [2-5].
In such studies, measurements of PXR angular distributions are important. We have previously reported the
results of such measurements for thin Si crystals [6,7]. The purpose of the present study is to extend this
research to diamond crystals. Since diamond is resistant to radiation damage [8], it is a promising material for
diagnosing the properties of intense beams. Diamond crystals are also interesting as targets for experiments
on optical channeling radiation [9] and Cherenkov radiation [10] because they are optically transparent.

The experiments were conducted using a 255-MeV electron beam from the injector linac at the SAGA Light
Source (SAGA-LS) in Japan. As a target, a 50-micron-thick diamond crystal was employed. The target crystal
was installed on a two-axis goniometer in a vacuum chamber. All experiments were performed using the Laue
geometry and the observation angle was 32.2 deg. The Bragg energies were calculated to be 10.9 and 17.7 keV
for C(111) and C(220), respectively. X-rays from the crystal were extracted into air through a 250-micron-thick
beryllium window. An imaging plate (IP) was used as an X-ray detector [6], and was placed at a distance of
1 m from the crystal. Since IPs offer advantages such as a large detection area, a high spatial resolution, and
very good intensity linearity, high-quality data on PXR angular distributions were successfully obtained.

The measured PXR angular distributions were compared with those predicted theoretically and good agree-
ment was obtained. The cause of the slight difference observed around the center position (Bragg direction)
is also discussed.
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