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Ideas of use the particle channeling in  bent 
crystals for steer the beams have been 
checked up and advanced in many 
experiments. This method has found the 
widest practical application on U-70 
accelerator of SRC IHEP,  where crystals 
are used in regular runs for beam 
extraction  and forming.   
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Different types of extraction schemes were realized by bent crystal. In 

first case high efficiency of extraction up to 85% is reached applying 

short silicon crystals Si 19,22,106 (Fig.3)  
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 In a photo few  developed crystal devices for beam steering are presented: 

1.  The first long bent crystal for beam splitting in U-70 beam lines (1987). 

2.  The working model of the bent crystal for  beam extraction in beam lines N2 and N4. 
3.  A thin crystal of a strip-type  for a highly-efficient crystal extraction of a beam in beam line N8.  
4.  The device for beam collimation, based on  multiple reflection on a chain of the bent crystals. 

5. The device for focusing of particle trajectories in ultrahigh energy region. 
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the extraction  of a beam from U-70 ring by crystals  1 and 2  

in a direction of beam lines N2 and N4. 

the Principle of a bend of a strip-type  

crystal (the device 3). The necessary 

cross-section bend is created by a 

longitudinal bend of a plate due to 

anisotropy of a crystal.  

Amplification of deflection angle  by multiple 

reflection of the particles on a chain of the bent 

crystals (the device 4).  

the Principle of beam focusing by  the device 5.  
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Reflections offer new way to steer 

the particle trajectories. 

   The phenomenon of 

reflection occurs in 

wide area of angles  

and is more effective, 

than usual channeling  
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Observation of reflection of 400 GeV protons at CERN SPS 

W. Scandale et al.  Phys.Rev.Lett.98:154801,2007 

(CERN-INFN-IHEP-PNPI-JINR)   

http://usparc.ihep.su/spires/find/hep/wwwauthors?key=7204159
http://usparc.ihep.su/spires/find/hep/wwwauthors?key=7204159
http://usparc.ihep.su/spires/find/hep/wwwauthors?key=7204159
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Measured spectra of photons and energy losses from 10GeV positron 

beam in silicon crystal: 0.7mm length, 0.5mrad bend 

at 22 IHEP beamline. 
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Energy losses of 180 GeV positrons and electrons in 1mm bent crystal 

 H8-RD22 (CERN-INFN-IHEP-PNPI-JINR) W.Scandale et al,  

PHYSICAL REVIEW A 79, 012903 2009 

 

positrons electrons 
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Main positive feature of VRR radiation compared to Channeling radiation is 

vide angular region which is equal the crystal bend angle. 
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conclusion 

   Bent crystals are very promising for 

application at accelerators for beam 

extraction/collimation and generation of 

powerful photon radiation.  
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