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In memory of N.F. Shul'ga.
Lord rest his soul.
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Scattering Problem
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Differential Scattering Cross Section in Eikonal
Approximation
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Differential Scattering Cross Section in Eikonal
Approximation

<ei[X0 (ﬁ) XO (H/ dyng yn>

Nx NP
< [T 1T e (ilxo(x = aj,y = ya)] = xo(x' = aj,y" = yn)]) -
j=1k=1
i -] S /
(e"Xo X0 TWPIL) = exp § Np ’Z(XU)—XU)>_
j=1

; 3 <(X(J ) 2 Z X() — 2+ ] } ,

where () = xo(x — aj,y = y0). X(j, = xo(x' — aj,¥" = yo). the
brackets (...) denote averaging.
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Differential Scattering Cross Section in Eikonal
Approximation
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Differential Cross Section of Scattering on Isolated
"Substructures”
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Differential Cross Section of Scattering on Isolated
"Substructures”
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Differential Cross Section of Scattering on Isolated
"Substructures”
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Scattering on Periodic Planes of Atoms
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For screened Coulomb potential
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x|
= A _
X0 exp |: R |’

where A = 2ZaN,1*.

10/18



Scattering on a Single Plane of Atoms
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Differential Cross Section of Scattering on 2 Planes of
Atoms
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Differential Cross Section of Scattering on 3 Planes
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Differential Cross Section of Scattering on 4 Planes

(R/Ly)do/dqy, kb/eV

401

(RIL,)doldq,, kbjeV

4 planes
= numerical

4 planes
= numerical
analytical

4 planes
— S,
— Dy

4.0
Qx, keV

14/18



Differential Cross Section of Scattering on 2-5 Planes of

Atoms

(R/Ly)do/dqy, kb/eV

1 —— 2 planes
1 === 3 planes
1 —-= 4 planes
JRETEEE 5 planes

3.0 32 34 36 38 4.0
gx, keV

15/18



Differential Cross Section of Scattering on Large Number
of Planes of Atoms

The differential scattering cross section for Ny > 1 planes in the
eikonal approximation:
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The differential scattering cross section for N, > 1 planes in the
Born approximation:
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Conclusions

> We obtained the differential cross section in the Eikonal
approximation for a fast charged particle scattering on sets of
periodic planes of atoms numerically and analytically.

» Numerically and analytically obtained results agree well.

» Suggested analytical approach allows considering scattering on
targets of complicated structure in a relatively easy way using
less computing power and time comparing to the numerical
approach.

» Obtained cross sections are sensitive to number of planes in
the target.

» The case large number of planes in the target was also
considered.
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