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Crystal Channeling

Figure : Channeled and non-channeled particles trajectories.

Figure : Channeling in averaged lattice potential and the schematic
averaged potential.
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So many different channelingS

Channeling of neutral particles in capillaries (X-ray channeling)

Channeling of ions in carbon nanotubes

Electrons channeling in ion cavity

Electrons channeling in crossed laser beams
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Optical lattice instead of crystal lattice

Figure : P-polarized laser beams of equal intensity crossed at angle α,
field structure in the overlapping region and averaged potential in this
region.
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Our previous results (See [11, 13, 14] in Refs)
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Previous researches

See [17] in Refs.
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Previous researches

From the book
Trends in Quantum Electronics: Proceedings of the 2nd
Conference, Bucharest, September 2-6, 1985

See also [10, 15].

E.N. Frolov, A.V. Dik, S.B. Dabagov

Electron channeling in crossed laser beams of arbitrary polarization 8 / 38



Introduction Previous research Potential inversion Arbitrary lasers polarization References

Previous researches

See [12] in Refs.
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Previous researches

See also [1, 2].
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Previous researches

See also [3, 4, 5, 6, 7, 8].
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Previous researches

See [9] in Refs.
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Previous researches

See also [18, 19].
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Previous researches

See [20] in Refs.
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Previous researches

See [20] in Refs.
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Previous researches

See [16] in Refs.
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Motivation

Clarify the dynamics in crossed fields

Beam diagnostics

Beam manipulation

Radiation source
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General scheme of the considered system

Figure : P-polarized laser beams of equal intensity crossed at angle α,
field structure in the overlapping region and averaged potential in this
region.
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Electron trajectory
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System effective potential

Ueff ∼ Uam cos (2kx cosα),

where Uam is potential amplitude.

Uam =
e2A2

0k
2[(1 + cos2 α)β2

‖ − cos(2α)− 2β‖ sinα]

2γ‖meω2(1− β‖ sinα)2
,

where e is the electron charge,
β‖ is the electron velocity projection on Oz-axis normalized by c ,

γ‖ = 1/
√

1− β2
‖ .

dch = π/(k cosα)
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Potential characteristics

Figure : P-polarized laser beams of equal intensity crossed at angle α,
field structure in the overlapping region and averaged potential in this
region.
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System effective potential

Uam(α, β‖) =
e2A2

0k
2

2γ‖meω2

[(1 + cos2 α)β2
‖ − cos(2α)− 2β‖ sinα]

(1− β‖ sinα)2
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Potential amplitude depends on β‖ and α

Figure : a) Potential amplitude as a function of α and β; b) same for
counter-propagating laser beams (α = 0).
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Inversion
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P-polarized beams potential. Inversion speed
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Normalized potential amplitude for α = 85◦
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Time to see the movie
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P-polarized laser beams
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S-polarized laser beams
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Diagonal lasers polarization
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Circular polarization. Both rotating left (or right)
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Circular polarization. One — left, one — right.
Preliminary.
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Circular polarization channeling frequency

ω =

√
2eA0k

2

γ‖meω0

cosα
√

[1 + 2β2
‖ − cos(2α)− 4β‖ sinα]

1− β‖ sinα
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Summary

Electron channeling in the field of two crossed laser beams is
now extensively described

Potential geometry, magnitude and channeling oscillations
frequency is described for all electron energies

and laser beams polarization

and now crossing angles

Classical channeling radiation for such a system is not a
problem also
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What next

Dynamics description in terms of quantum mechanics

Electron deflection by curved laser fields description

Taking account of radiation losses

The experiment proposal

E.N. Frolov, A.V. Dik, S.B. Dabagov
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