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Trajectories of charged particles in plane orthogonal to (100) axis of Si
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Diffusion rate for a beam in crystal

(AP0 = (A (lo) (%)

Ap — distance between beam particle and its insident point in the transverse plane
[ — the thickness of the crystal

lo — normalization thickness, [y < [

1 — diffusion rate

averaging is performed over all particles in the beam
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Periodically and Randomly Located Crystal Atomic Strings

(100) Si random strings approximation
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Random string approximation (RSA)

p — distance from the atomic string

— Uy, p<C_L/2

a — the average distance between neighboring crystal atomic strings

R — the screening radius of the atom

Uy, Uy, a and S — fitting constants

. oo, —— 3 3 3 = 2
raine “Karazin Kharkov National University, Kharkov, Ukraine




Particle motion in RSA
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Particle motion in RSA
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Particle motion in RSA

protons
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Particle motion in RSA

T -mesons
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Particle motion in crystal

Crystal potential

Zle|

27
if  Du(r) = Texp(—r/R) then Py(p) = |
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so summation ) . Ug (p'— py) couldn’t be done analytically.

However, if we use Doyle-Terner approximation
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and summation could be done analytically
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Particle motion in crystal

Crystal potential

for Si (100) crystal axis
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ds — distance between neighboring crystal atomic strings,
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3 (v|w) = Z exp(miwn?) exp(2mivn) — Jacobi theta function of the third type
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Particle motion in crystal

Crystal potential
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Particle motion in crystal

protons
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Particle motion in crystal

T -mesons
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Particle motion in crystal

protons T -mesons
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Rainbow scattering

After several discussions with Prof. Guidi, Andrea Mazzolart and Laura
Band:iera...
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Rainbow scattering

P(Yin) = ™ — 2y; dp
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Rainbow scattering
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Rainbow scattering

the same conditions, but two times larger crystal thickness

10
02 3
0.1 ]
g 0 s 4 4
-0.1 2
0.2 - 0 -
03 ‘ ‘ 200 -150 -100 -50 0 50 100 150 200
-1 -0.5 0 0.5 1
A 6y, mrad
the same conditions, but three times larger crystal thickness
0.3 10
02 3
0.1 _
Z 0 s 4 4
-0.1 2 -
0.2 0 -
03 ‘ ‘ 2200 -150 -100 -50 0 50 100 150 200
-1 0.5 0 0.5 1
VA 6y, mrad




Rainbow scattering

electrons scattering on one atomic string for the beam that impinges on the
crystal uniformly filling elementary cell in the (x,y) plane
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Rainbow scattering
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Rainbow scattering
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Rainbow scattering

protons scattering on one atomic string for the beam that impinges on the
crystal uniformly filling elementary cell in the (x,y) plane
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