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Particles
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The well-known Tamm-Frank theory [1] describes the Cherenkov radiation (ChR) from relativistic charged
particles moving uniformly and rectilinearly in an optically transparent radiator. There are two main reasons
leading to deviations from this ideal character of motion: 1) multiple scattering —particle’s velocity vector
changes [2]; 2) stopping in a radiator —particle’s velocity magnitude changes. This second effect is more
significant in the case of relativistic heavy ions (RHI) when the stopping in a radiator leads to appearance of the
specific diffraction-like structure of the ChR spectral and angular distributions [3-6]. The third reason, which
breaks the condition of uniform and rectilinear motion of relativistic particle in a target is the channelling
effect.

Here, we investigate in detail the ChR from channelled relativistic electrons, positrons and RHI in an optically
transparent crystal. We analyze: a) broadening of the Cherenkov cone connected with periodic deviation of
the channelled particle velocity vector from the average one; b) peculiarities of ChR spectral distribution at
the fixed emission angle in vicinity of the Cherenkov cone; c¢) influence of slowing-down due to ionization
energy loss in the case of RHI; d) breaking of the axial symmetry of angular distribution of ChR and even
appearance of new features of ChR linear polarization at planar channelling. The effects predicted strongly
depend on the channelled particle energy and are closely connected to the normal and anomalous Doppler
effects in emission from an oscillator moving in the medium [7-10].

References

[1] LE. Tamm, LM. Frank, Doklady AN SSSR (1937) Vol. 14, p. 107.

[2] G. K. Dedrick, Phys. Rev. (1952) Vol. 87, p. 891.

[3] E. I Fiks, O. V. Bogdanov, Y. L. Pivovarov, Journal of Experimental and Theoretical Physics (2012) Vol. 115
No. 3, p. 392.

[4] E. L Fiks, Y. L. Pivovarov, Russian Physics Journal (2013) Vol. 56 No. 4, p. 456.

[5] E. L Fiks, O. V. Bogdanov, Y. L. Pivovarov, H. Geissel, C. Scheidenberger, Nucl. Instr. Meth. Phys. Res. B
(2013) Vol. 309, p. 146.

[6] E. I Fiks, O. V. Bogdanov, Y. L. Pivovarov, H. Geissel, C. Scheidenberger, J. Ruzicka Nucl. Instr. Meth. Phys.
Res. B (2013) Vol. 314, p. 51.

[7] V.M. Grichine, Radiation Physics and Chemistry (2003) Vol. 67, p. 93.

[8] I. M. Frank, Izv. Akad. Nauk SSSR, Ser. fiz. (1942) Vol. 6, p. 3.

[9] V. G. Baryshevskii, I. YA. Dubovskaya, Dokl. Akad. Nauk SSSR (1976) Vol. 231, p. 1335.

[10] S. Bellucci, V. A. Maisheev, J. Phys.: Condens. Matter (2006) Vol. 18, p. 2083.

Primary author: Dr BOGDANOYV, Oleg (LNF&amp;TPU)

Co-authors: Ms FIKS, Elena (National Research Tomsk Polytechnic University); Prof. PIVOVAROV, Yury
(National Research Tomsk Polytechnic University)

Presenter: Dr BOGDANOV, Oleg (LNF&amp;TPU)

Session Classification: S1: Channeling & Radiations in Crystals



