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Abstract

Laser-wake field accelerator (LWFA) have attracted much attention and have been developed actively towards practical
applications worldwide. LWFA can accelerate electrons to high energies within a very short distance. The recent
development of plasma micro optics technology has dramatically improved their beam quality. However, their beam
pointing stability is still low compared to conventional RF accelerators. In addition, their beam repetition rate is very low,
thus a beam pulse has to be diagnosed simultaneously with its application. Therefore the non-invasive beam monitor
using Cherenkov diffraction radiation (ChDR) will contribute to the practical applications of LWFA. We have been
conducting a basic study of a beam position monitor using ChDR. Here we report the hole diameter considering
attenuation constant in the hollow radiator and estimated accuracy of the beam position monitor.
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Figure 1: Solid lines show the variation of Coupling factor
(K) for different electron beam energy. The distance from
beam to dielectric medium is set to 3.5mm.
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Figure 2: (Left) Schematic view of the positional
relationship between the beam and the hollow dielectric.
The blue and the red dots indicate the beam position and
the intersection point of the observation direction with the
inner surface of the dielectric, respectively. (Right) Plot of
the coupling factor as a function of the azimuthal angle for
different ro at @9 = 110°; here, the inner radius of the hollow
dielectric medium is set to 2.5 mm. The solid red line
shows the coupling factor when the beam passes through
the center of the hollow dielectric.
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Figure 3: Plot of the intensity as a function of the dielectric
thickness. Solid lines shows variation of attenuation
constant.
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Figure 4: Schematic view of the positional relationship
between the beam and observation points. The green dots
indicate the beam position.
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Figure 5: Dependence of the intrinsic position error on the beam size. o, is the beam size at the hollow dielectric position.
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