The Lindhard critical angle for planar channeling for a charged particle in a straight single crystal is: 
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where 
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 is the crystal atomic number, 
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 the beam atomic number, 
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 the momentum, N the atomic number density, 
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 the T-F screening parameter, and 
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 the Bohr radius. Below the TeV range, 
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 is small compared to the typical beam divergence. At 1 TeV/c, 
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 for the 110 plane in Si. Crystals must be aligned along planes or axes to see channeling. The critical angle is roughly equal to 
[image: image11.wmf]2

/

1

j

, the HWHM of a transmission or alignment distribution of 
[image: image12.wmf]j

, the particle angle relative to a crystal plane. 

For a bent crystal (see below) 
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where 
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 is the minimum radius of curvature 
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 is the Tsyganov radius (see below). 

Channeling dips and peaks in 
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 are not Gaussian. Temperature variations may occur because of lattice vibrations. Higher 
[image: image17.wmf]Z

crystals, e.g. W, have larger 
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but large dislocation-free crystals are not available whereas they are for Si. 
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