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•Planar channeling in a bent crystal 

•Volume reflection 

•Stochastic mechanism 
•CERN Experiments 
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Plane channeling  

Lindhard 1965 
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Above barrier motion  

Akhiezer, Shul’ga 1978 
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Finite motion, precession 

A. Akhiezer, N.Shul’ga, A.Greenenko et al., Sov.Phys. Usp. 1995 

J. Ellison, Nucl. Phys. B 206 (1982) 205 
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Analogy with scattering in central field 
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e+ e- 

X. Artru et al., Phys. Reports, 2005 



Condition for bending: 
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E=300 GeV       =2. 

E=3000 GeV     =0.2 
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Motion of a fast positively charged particle (a) in the field of  a 

single atomic string and (b) in the periodic field of atomic strings 

of a diamond crystal in the plane orthogonal to the <100> axis 
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A. Greenenko, N. Shul’ga, 

NIM B193(2002) 133 

Si, <111>, E=450 GeV 
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Condition for bending: 

A.A. Greenenko, N.F. Shul'ga, NIM B 173 (2001) 178 19 
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W. Scandale et al. Phys. Rev. Lett. 

101 (2008), 164801 
Simulation results 

CERN experiment 
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CERN experiment 
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L=0.1 cm 
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Stochastic Mechanism Planar Channeling 
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e-, E=400 GeV, R=40 m, 200 particles, 
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Stochastic Mechanism Volume Reflection 
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e+, E=400 GeV, R=40 m, 200 particles, 

0.6 cm 

0 cm 0.2 cm 0.4 cm 

0.8 cm 1 cm 

e+ 

32 



33 

e , E=400 GeV, R=40 m, 200 particles, 
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Bent crystal Central field 

Plane channelling 
Finite motion in the central 

field, precession, …. 

Volume reflection 
Scattering in the central 

field, orbiting, …. 

Stochastic 
Dynamical chaos 

Multiple scattering 

(analogies) 
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(efficiency) 
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Thank You for Your Attention 
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