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1. SLAC experiment E-146 

 

 



 

Channeling  2008    Serguei Fomin et al.    AITP NSC KIPT 
 

4 
1. SLAC experiment E-146 

Anthony P.L. et al., Phys. Rev. Lett. 75 (1995) 1949. 

 
 

F.F. Ternovskii. JETP 12(1961)123. 
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2. Theory of the LPM effect 

 

Multiple scattering effect on radiation of relativistic electron in amorphous medium 
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Quantitative theory of the effect in a boundless amorphous medium: 

A.B. Migdal, Dokl. Akad. Nauk SSSR 96 (1954) 49;  JETP 32 (1957) 633. 
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SLAC experiment E-146  

Klein S., Rev. Mod. Phys. 71 (1999) 1501. 

        ???  
  

 

 

 

   2 2 1γ ϑ <   2 2 1γ ϑ > ,   but   T < lc 
2 2 1γ ϑ >   and T > lc 
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3. Radiation in a thin layer of matter   cl T>>  

Shul’ga N.F., Fomin S.P., JETP Letters 27 (1978)126. 

Fomin S.P., Shul’ga N.F.,  Physics Letters A114 (1986)148. 
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Quantitative theory of radiation in a thin layer of matter: 

 
Shul'ga N.F., Fomin S.P., JETP Lett. 63 (1996) 873; JETP 86 (1998) 32; NIM B145 (1998) 73. 
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4. CERN experiment NA63     (2005) 
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4. CERN experiment NA63       (2005) 

 

Results of our calculations: 
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4. CERN experiment NA63      (2008)  

 
Phys.Lett.B 2008 (in print) 
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4. CERN experiment NA63      (2008)  

 

D.H.Thomsen et al.  Phys.Lett.B 2008 (in print) 
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5. Spectral-angular distribution of radiation    cohl T>>  

Fomin S.P., Shul'ga N.F. and Shul'ga S.N., Phys. of Atomic Nuclei 66 (2003) 396. 
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6. Polarization at non-dipole regime of radiation   lc
1−ϑ > γ  
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Dipole regime of radiation:    lc
−ϑ < γ 1  
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Non-dipole regime of radiation:    lc
1−ϑ > γ  
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Conclusion 

• The multiple scattering effect on radiation spectrum of ultra-relativistic electrons in 
a thin layer of matter (TSF effect) was observed successfully at CERN experiment 
NA63 for electron energies 206 and 234 GeV.  

• The multiple scattering effects significantly the spectral-angular distribution of 
radiation of ultra-relativistic electrons in a thin amorphous target and in aligned 
crystal.  

• The special features of non-dipole regime of ultra-relativistic electron radiation in 
aligned crystals can be used to obtain the linear polarized high intensity photon 
beam with “vertical” and “horizontal” direction of polarization simultaneously.  

• It is necessary to carry out the corresponding experimental investigation to verify 
mentioned above effects in spectral-angular distribution of radiation and its 
polarization. 
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