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Charged particle beam deflection

Magnets Bent crystal
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Advantages of bent crystals in
front of magnets:
e compact size
) bent crystal
e do not need electric power as collimator
consumption

e do not need cooling




Regimes of charged-particle motion in
the field of crystal atomic strings
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a) axial channeling b) planar channeling
c¢) stochastic scattering d) strongly above-barrier motion




Mechanisms of deflection of charged

particles by a bent crystal
@ Planar channeling (Z. N Tsyganov, 1976)
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1979 — JINR
1980 — CERN
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@ Volume reflection (A.M. Taratin, S.A. Vorobiev, 1987)
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2006 — IHEP
2006 — PNPI
2007 — CERN

@ Stochastic deflection mechamsm (A.A. Grmenko N.F. Shul’ga, 1991)

2008 — CERN, protons
2009 — CERN, t-mesons




Volume reflection

» V.A. Maisheev, PRSTAB 10 (2007) 84701.
« M.V. Bondarenco, Phys. Rev. A 82 (2010) 42902.

. NF Shul’ga, V.I. Truten VV Boyko Visn. Khark Nat Unw 916 (2010) 42.
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Stochastic deflection mechanism

Greenenko-Shul’ga criterion: [

Ry, Ry,

R 1is crystal curvature radius;
i 1s the critical angle of axial channeling;

[ 1is the mean free path between successive collisions with atomic strings;
L 1is the thickness of the crystal.




Stochastic mechanism of high energy charged
particles deflection by bent Si crystal with R=40 m

CERN experiment, UA9 collaboration
p*, E=400 GeV n, E=150 GeV
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Influence of incoherent scattering on stochastic deflection
of high-energy negative particle beams in bent crystals
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L.V. Kirillin, N.F. Shul’ga, L. Bandiera, V. Guidi, A. Mazzolari
Eur. Phys. J. C 77 (2017) 117




Influence of incoherent scattering on stochastic deflection
of high-energy negative particle beams in bent crystals
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T, E=150 GeV, Si <110>,
L=1.52 mm, R=11.7 m

L.V. Kirillin, N.F. Shul’ga, L. Bandiera, V. Guidi, A. Mazzolari
Eur. Phys. J. C 77 (2017) 117




Dependence of the efficiency of stochastic mechanism of
charged particle beam deflection on the particle energy
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— E =100 GeV
— E =200 GeV
E =300 GeV
E =400 GeV
E =500 GeV

L.V. Kirillin, Probl. Atom. Sci. Tech. 68 (2017) 67




Dependence of the efficiency of stochastic mechanism of
charged particle beam deflection on the particle energy
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Dependence of the efficiency of stochastic mechanism of
charged particle beam deflection on the particle energy
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Influence of incoherent scattering on planar channeling
of high-energy negative particle beams in bent crystals
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if 0,=E+L, then




Influence of incoherent scattering on planar channeling
of high-energy negative particle beams in bent crystals
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Influence of incoherent scattering on planar channeling
of high-energy negative particle beams in bent crystals

-, Si(110)




Thank you for

your attention!




	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16

