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Volume Reflection predictionVolume Reflection prediction
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Volume reflection by crystal axes
V.V. Tikhomirov, PLB 655(2007)217, ( )

Axes form many inclined reflecting planes



Protons are reflected from many y
crystal plane sets of one crystal
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Reflection from many crystal planes 
increase VR angle 4 times (LHC case)increase VR angle 4 times (LHC case)
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V.V. Tikhomirov, PLB 655(2007)217
The approach of V.A. Maisheev, Phys. Rev. ST Accel. Beams 10:084701,2007 was used.



Both the IHEP , PNPI and CERN
experiments on VR observationexperiments on VR observation

and
MVR by different crystal 

planes of one crystalplanes of one crystal
are simulated below considering 

particle scattering  
by crystal axesby crystal axes



PNPI experiment, 1 GeV; VR

1 GeV, δΘx=160μrad, 30μm, ϕ=385μrad,
  Θx0=294μrad, Θy0=  4mrad, θam=246μrad 
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MVR of 1 GeV protons
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Comparison of MVR and VR of 1 GeV protons
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IHEP, 70 GeV; VR experiment and MVR
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SPS experiment, 400 GeV

VR:
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400 GeV; MVR simulations

0,03
 

0,02ra
d-1

400 GeV, lcr=4mm, Rb=10m, 
Θx0=200mrad, Θy0=75mrad

 <211>, P(θx<0)=84.7%
 <111>, (110), 87.5%
<111> (211) 87 7%,

  
N

)d
N

/d
θ x, μ

r <111>, (211), 87.7%
 amorphous Si 

x2

0,01(1
/N

-100 -50 0 50 100 150 200 250
0,00

dθx, μrad



400 GeV, comparison of SPS VR experiment 
d MVR i l tiand MVR simulations
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MVR efficiency dependence on proton incidence direction
E=400GeV l =4mm R =10mE=400GeV, lcr=4mm, Rb=10m
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Optimal  lcr values
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Optimal  Rb values
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Optimal conditions of MVR 
observation at  the SPS look like:

l 2 4lcr = 2.5 - 4mm,
R = 7 12mRb= 7 - 12m,

radμ−=Θ 200150 radx μ=Θ 200150
40.0~/ xy ΘΘ y



VR experiment and MVR simulations, 0x <θ
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Thank  you  for  attention!
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