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Motivation

¢ ¢

The practical applications — e.g. Cherenkov counters are well-known. But they are valid when the trajectory
is strictly straight-line and the charged particle moves with a constant velocity — in this case the radiation
direction is fixed at the Cherenkov angle.

These conditions can be destroyed due to several reasons:
* Multiple scattering (electrons) in a radiator - trajectories are not straight-line [1]

 Slowing down (Relativistic Heavy lons - RHI) — trajectory remains straight-line, but the velocity
decrease due to ionization energy loss [2-4]

 Channeling in a crystal: trajectory is characterized by longitudinal motion along crystallographic planes
with relativistic velocity and by periodic motion in transverse direction

Goal of our work: study in detail influence of the planar channeling effect
on the Cherenkov radiation (ChR) spectral and angular distributions.
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Motion equation
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Crystal potential

Au ions in a Diamond crystal: planar channeling
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The plane potential U(x) is calculated using the approximation of the atomic form
factor (see e.g. [Kh. Chouffani, PhD Thesis (Washington, D.C., 1995)])



Au 2000 MeV/u —> C (diamond), L = 10 um

Au ions, initial energy 2000 MeV/u
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Bx(t)

Au 2000 MeV/u —> C (diamond), L = 10 um

Au ions,
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Cherenkov radiation spectral-angular

distributions
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Assuming k,x(t)<<1 one obtains (see e.g. [V.M.Grichine. Rad.Phys. and Chem. 67
(2003) 93-103])
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K, z(1)
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Cherenkov radiation spectral-angular
distributions: channeling correction
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Cherenkov radiation spectral-angular
distributions: channeling correction
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standard Tamm-Frank distribution:
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correction that appears in the case of planar channeling:
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Cherenkov radiation angle
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Standard Tamm-Frank distribution ~ r={0, 0, z(t)} v={0,0,v,}, v, =const
(constant velocity):
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Planar channeling case: r={x(t), 0, z(t)} V=1, 0, v, {={X(t), 0, (1)}
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above-barrier motion
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Diamond refractive index
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de/dQdhw
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Cherenkov radiation
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Cherenkov radiation angular distributions
(above-barrier motion)
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de/dQdhw
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Au 2000 MeV/u —> C (diamond), L = 50 ym
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Au 2000 MeV/u —> C (diamond), L = 50 ym
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¢ - dependence
(rectilinear motion)
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- ¢ - dependence
(channeling condition)
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Conclusion

 Cherenkov radiation from channeled RHI in a diamond crystal was studied.

 Correction that appears in the case of planar channeling depends on the RHI
trajectory in the crystal.

 Spectral and angular distributions of the ChR from channeled RHTI were
calculated in the optical region and it was shown that transverse RHI motion
leads to the shift of the Cherenkov radiation angle compared to the
standard Tamm-Frank theory.

* Inthe case of channeling ChR intensity depends on the azimuthal angle.

These effects manifest itself more brilliant in the case of the above-barrier
RHI motion.
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