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Bent crystals and magnetic deflection systems

Magnets Bent crystal
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Eq ~ 10" V/cm
Epl = 109 V/Cm

Advantages of bent crystals in comparison

with magnetic deflection systems:

* Small size

* do not need electricity consumption

* do not need cooling SRR
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Potential of crystal atomic strings
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Potential of crystal atomic planes
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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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Crystal Bending

Marco Romagnoni et al. Bent Crystal Design and Characterization for High-Energy Physics Experiments.
Crystals 2022, 12, 1263. https:// doi.org/10.3390/cryst12091263

~= RQUASI-MOSAlC
-':. ~ -~
- —

—~—
—~

Crystal Bending

R <110>
~ = ... PRIMARY

—
‘_-
h-
—

RPRIMARY

Figure 8. sketch of anticlastic bending state.

Figure 9. sketch of quasi-mosaic bending state.




Stochastic deflection
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Changing the shape of the beam

R=30,3 m R=6,9 m p, E=400 GeV, Si <111>, L=2 mm
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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.)

Interaction probability

100 1,000
Vertical angle (prad )



Probability of close collisions

n ,E=270T3B, Si <110>, L=5mm, R=5m
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Feasibility of measuring the magnetic dipole moments
of the charm baryons at the LHC using bent crystals

Fomin A.S., Korchin A.Yu., Stocchi A. et al. (S.P. Fomin, 1.V. Kirillin, N.F. Shul’ga) J. High Energy Phys.
2017. Vol. 2017. Ne 8. P. 120 (1-26).
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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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W. Scandale et al. Observation of channeling for 6500 GeV/c protons in the
crystal assisted collimation setup for LHC. Phys. Lett. B 758 (2016) 129 Marco D’Andrea et al. Characterization of bent crystals for

beam collimation with 6.8 TeV proton beams at the LHC.
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Fig. 1. (Color online.) The horizontal projection of the trajectory of a halo particle
deflected by the crystal due to channeling at the bend angle o =65 prad (solid line
up to the first horizontal TCSG; and then by dot-dashed line to show the trajectory

propagation in the case without the collimators): (a) for the beam injection with
Fig. 2. Picture of a Si crystal clamped by its metal holder.

TCP -- primary collimators TCLA -- shower-absorber collimators
TCSG -- secondary collimators made from a tungsten heavy alloy







Generation of the DESY Test Beams
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Dependence of deflection angle on R (a = 2 mrad)

(111) plane (110) axis

Counts
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Thank you for your attention!
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