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Annomayun. Paboma noceswena usyuenuro xapakmepucmuk usnyuenusi Basunoea-Yepenxoea (UBY) npu
NPAMOTUHEUHOM DABHOMEPHOM OBUNCEHUU INEKMPUYECKO20 3apsA0KA 8 6aKyyme, GOAU3U OUINEKMPUYECKOTU
MuuwieHu ¢ pazmuyHeiMu napamempamu. IIpoeedeno mooderuposanue onst uziyyenus Basunosa-Uepenkosa 6
onmuueckom Ouanaszone OauH 601H, nokazano, umo HBY moocem ucnoivzosamvcss 015 ONEPAMUGHOT

OUAZHOCMUKYU NAPAMEMPO8 YCKOPEHHbIX NYUKO8.

Introduction. The effect of Vavilov-Cherenkov radiation refers to a special class of interaction in which
the radiation of electromagnetic waves occurs at constant particle motion in a medium at a speed exceeding the
light speed in a medium with a refractive index n > 1. In this case, a charge moving in a medium at a constant
speed radiates electromagnetic waves with an angular distribution and a continuous spectrum.

The condition for the emergence of the Vavilov-Cherenkov radiation:

Cos(@)-B-n=1, (1)
where 6 is the angle between the direction of radiation and the direction of motion of the electric charge, which
is performed only in a medium with a refractive index n > B~ > 1. The radiation pattern arises from the
condition (1). The Vavilov-Cherenkov radiation (VCR) spreads in a conical sector. Its axis is located along the
velocity vector of the charge. In 1947, Frank and Ginzburg investigated the radiation, which arises from a charge
constantly moving along the axis of a cylindrical channel. It was made in a medium with a dielectric constant &;
and filled with a substance with &, [1]. This issue is important because the losses on the VCR are relatively small
in case the charge moves in the medium. In this case the main losses are the ionization losses near the trajectory.
There are no ionization losses and the VCR remains when flying in channels, slits or near.

VCR is useful in particle physics. It can be used to measure the characteristics of particles, which pass
through the dielectric. Detectors based on this effect are used in laser plasma laboratories, tokamaks, particle
accelerators such as the Large Hadron Collider. In this case, the particle passes through the medium and loses
energy to dissipate. Sometimes dispersion can be neglected, but there are options when it is not. In this regard,

non-disturbing methods of particle diagnostics are necessary.
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It was considered that VCR which arises from the passage of the particles close to the dielectric, and not
when it is crossed, is negligible. The results of the simulation conducted by the scientists of Tomsk Polytechnic
University, and the direct experiment conducted at the american accelerator at Cornell University, refuted this
opinion [2]. The results of the experiment showed that the generated VCR has no significant effect on the bunch
parameters. The results are well described by the existing model.

Simulation. In the article [3] the method of polarization currents was used to solve the problem of VCR
in the motion of the charge near the dielectric prism of final size, which has an arbitrary dielectric constant. The
drawing of generation of polarization radiation from a charged particle, moving constantly near a dielectric

wedge, is shown in Fig. 1.
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Fig. 1. Generation of radiation from a charged particle moving constantly near a dielectric wedge

The spectral-angular distribution of polarization radiation in the positive direction of the z axis is
determined by the equation (2). This expression of the spectral-angular density takes into account both

diffraction radiation and VCR.
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Fig. 2 shows the angular distribution of 8 for ¢=0 for the parameters from the articles [3, 4]. Using the
formula for the spectral-angular distribution, we compare the resulting contour plot (Fig. 3) with the results of

the article [4].
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Fig. 2. Comparison of angular distribution of DR and VCR for parameters from [3]—to the left(a),[4]—to the right(b).
a)y =223, 1=05um,a=50k"1,0p=30%c=4,b)y =12, A=4mm, a=45mm,p = 60°% ¢ = 2.2
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Fig. 3. Comparison of contour distribution of DR and VCR for the parameters of [4] by the formula (2) for the

farzone— to the left (a), the result of [4] for the near zone— to the right (b).
y =223, A=05um,a=50k™1,p =30°%c=4

Conclusion. In this article modeling of the Vavilov-Cherenkov radiation generation process in the optical
wavelength range is carried out. Basing on the calculations results, we can conclude that the formulae (2) give a
realistic picture of the radiation. In Fig. 2 it can be observed that the VCR has a higher intensity than the
diffraction radiation. VCR can be used for bunch diagnostics because it is generated at large angles with respect
to the trajectory in favorable background conditions. There is a difference in VCR characteristics in Fig. 3 due to

the fact that the model [4] describes VCR in the near zone, while the model [3] — in the far zone.
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