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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
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4/18



Differential Scattering Cross Section in Eikonal
Approximation
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d2q,  4n?
where F(x) = il {zj”q gy — 30 08, )>} FI(X) = F*(x),
G(x, X', Ay) = 2N, 321% (x(yx(j)) G(x,X') = G(x, X', Ay = 0)
do
dqx
where Iy = [, dxdx’ glax(x=x') (1- eF) (1 — eF/),
h = [go dxdx’ eldx(x—x") (1 — eF) (1 — eF/> <1 — eé>,
b = Jon dxax’ &) (1 - e€),
I3 = 2Re [, dxdx’ glax(x=x') (1- eF) (1 — eé).

d2 pd?p 91— <1 —ef —ef ¢ eFeF/eG)

:—yl—/—l I
27r{0 1—h+ 5},

5/18



Scattering on Periodic Planes of Atoms
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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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Figure: Dependence of H on x and x’ for A =1 for 3 atomic planes

8/18



Differential Cross Section of Scattering on Isolated
"Substructures”
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Calcultions

A=10

For parameters of (110) Si planes:
L,[um] = 0.026 A = L, = 0.26 um

£[GeV] > 20 (L [pm])?> = &> 1.35 GeV
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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
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Comparison between eikonal and Born approximations

Born approximation:
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In terms of planes:
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Eikonal 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 using structure
factor.

» Cross sections obtained with both methods agree well.

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