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Approximation of continuous potential
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Potential of crystal atomic strings
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Potential of crystal atomic planes
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Bent crystals and magnetic deflection systems

Magnets Bent crystal
P .
XXX XXX '
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Advantages of bent crystals in comparison
with magnetic deflection systems:

* Small size

* do not need electricity consumption

* do not need cooling bent crystal




Mechanisms of deflection

Planar channeling | Volume reflection
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Planar channeling
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Planar channeling
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Volume reflection
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Stochastic deflection
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Stochastic deflection
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Changing the shape of the beam
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Changing the shape of the beam

p, E=400 GeV, Si <111>, L=2 mm
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Probability of close collisions
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Probability of close collisions
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Fig. 5. Measured inelastic nuclear interaction (INI) frequency of 400 GeV/c protons
interacting with the (111) and (110) crystals as a function of the angular region
around the (110) planar channeling (black dash-dotted line, 1), the (111) axial
channeling (blue dashed line, 2) and (110) (red continuous line, 3) orientations.
The values are normalized to the INI frequencies for the amorphous crystal orien-
tation. (For interpretation of the references to color in this figure legend, the reader
is referred to the web version of this article.)
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Optimal radius of curvature (stochastic deflection)
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Optimal radius of curvature (stochastic deflection)
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Optimal radius of curvature (planar channeling)
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A. Sytov, G.Kube, L. Bandiera et al. First design of a crystal-based
extraction of 6 GeV electrons for the DESY Il Booster Synchrotron
Eur. Phys. J. C (2022) 82:197
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A. Sytov, G.Kube, L. Bandiera et al. First design of a crystal-based

~ extraction of 6 GeV electrons for the DESY Il Booster Synchrotron
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Dependence of deflection angle on R (a = 2 mrad)

(111) plane (110) plane
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Dependence of deflection angle on R (a = 2 mrad)

(111) plane
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Dependence of deflection angle on R (a = 2 mrad)

(111) plane (110) plane
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Dependence of deflection angle on R (a = 2 mrad)

(111) plane (110) axis
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Dependence of deflection angle on R (a = 2 mrad)

(111) plane (110) axis
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R=8cm (a =2 mrad, L =160 um)

(111) plane (110) axis
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Stochastic deflection
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Probability of close collisions

n ,E=270GeV, Si<110>, L =5mm, R=5m
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