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Abstract

Project of high efficiency compact monochromatic
tunable X-ray radiation source is considered. Special
magnet scheme for parametric x-ray radiation (PXR)
generation arising in vicinity of Brag direction while an
electron beam multiple hits a crystal target is proposed.
Peculiarities of magnet system permitting stable electron
circling are discussed. First results of computer
simulation are reported.

1. INTRODUCTION

In present several kinds of relativistic electron coherent
emission processes in condensed media are been studied
as a candidate for quasimonochromatic highly directed
X-ray source creation. One of the most effective possible
x-ray sources may be basing on the parametric x-ray
radiation (PXR) of relativistic electrons crossing a crystal
[1-3]. The essential shortcoming of this emission
mechanism connected with a small PXR intensity is
stipulating the attempts to test the different schemes,
which would permit to increase the photon yield.

How is it possible to raise PXR intensity of electrons?
Evident step consists in increase of target thickness. But
this way is not efficient. At first that produces increasing
the angular dispersion of eclectrons. A permissible
angular divergence of particles can not exceed here the
magnitude of cone angle of radiation flow that is about
1/y where v is Lorenz factor of incident electrons. Besides
the seclf-absorption of generated photons becomes very
considerable in the substance of thick target.

Therefore this work is devoted to study of the possibility
to create an effective x-ray source based on PXR by low
relativistic electrons crossing repeatedly a thin crystalline
target. The proposed arrangement permits generate the
monochromatic, polarized, and tunable X-ray radiation,
which can be very widely used in the different scientific
and other applications.

2. PRACTICAL SCHEME.
MAGNETIC SYSTEM

Thus, a special scheme of PXR generation in which
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electrons are multiple crossing a crystalline target, is
been considered. Low relativistic electrons are been used
what allows obtain a compact size of layout.

The suggested experimental setup is presented in Fig. 1.
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Figure 1.The scheme of experimental setup. VC is a
vacuum chamber, T is a crystalline target, EB is an
electron beam, PHC is photon channel for PXR, CH1 and
CH2 are channels for injection and removal of electrons.

Here in a vacuum chamber VC, a crystalline target T is
installed. The target is immersed in a magnetic field. The
electron beam EB is injecting through a special channel
CH1 in the work volume. Electrons circling in the
magnet field are hitting the target several times. Then
they are been removed through a channel CH2. PXR
generated by electrons is been taken out through a photon
channel PCH.

A gist of proposal is to force electrons to do stable
multiple crossing of target after preceded ones. For this
the special configuration of magnetic field is considered.
Here a magnetic field must carry out two functions. The
first one is ensuring a stable circulation of electrons with
its properly focused fall on the target. The second one is
a necessity to shift the rotating particles along the target.
A suitable field configuration can be creating by means
of magnetic poles of a simple form. These are two
parallelepipeds placed over and below the target and
stretched along it. The poles are slightly shifted across
target plane. In this case the fields dispersed on poles
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Figure 3. Angular (near to Bragg angle) distribution of
electrons crossing a target plane.

4. CONCLUSION

Thus the developed analysis shows the possibility to
create an effective compact x-ray source consisting of a
linear electron accelerator with particle energy of the
order of about units MeV, thin crystalline target
providing the generation of quasimonochromatic highly
directed tunable x-rays on the base of PXR mechanism
and the magnetic system providing the multiple
interaction of emitting particles with a target.

Moderate consumed power and compact sizes of similar
devices (compare, for example, with [7]) open reliable
prospects of their wide and various applications.
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