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Channeling
Si crystal
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Simulation of electrons in crystals

Direct 3D simulation

Continuous field model
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Averaged force
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Channeling

f (r )= 1
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E⊥= Eθ 2
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+qU (x , y)<0

Close collision probability

Channeling criteria

Dechanneling length
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Experiment vs simulation

Fomin S.P. et.al. Nuc.Instr. And Methods in Physics Research B. Vol. 129 P. 29-34 (1997)
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Simulation parameters

Si crystal lattice with 
axial orientation <111>
Impinging particles: 
electrons
 

E, GeV ψc, μrad θ, μrad
0.27 800 80
0.7 490 49
1 410 41
1.2 380 38
3 240 24
6 170 17
10 130 13
20 93 9.3
33 79 7.9
50 59 5.9
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Dechanneling length Ld
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Close collision probability
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Summary

● One of the way to account for thermal vibration in determination of 
dechanneling length is to use binary collision model  

● Dependance of the dechanneling length on the energy deviates 
slightly from linear dependence at higher energies

● Close collision probability can be used to measure the 
dechanneling length
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