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Compton first found that the refractive index is n<1 for X-rays in 
the medium and demonstrated experimentally the external 
reflection of X-rays.  
A.H. Compton, Phil. Mag. 45 (1925) 1121. 
 
The critical angle for transparent medium at frequencies 
exceeding the atomic frequencies is 
 
that is just relation of plasma frequency to X-ray frequency.  
 
Now the external reflection is used in different kinds X-ray 
optics, including e.g. experimental X-ray space astronomy. 
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Observation of the evanescent wave of characteristic X-rays,  
excited by 15 keV  electron beam 
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Experiment with characteristic X-rays,  
excited by 0.5 MeV  proton beam 

We will not discuss asymmetric 
diffraction schemes here 



A.V. Shchagin, Alghero, September 25, 2012 6 

Before, the characteristic X-ray radiation was used as a source 
of radiation for excitation and observation of the evanescent 
wave.  
The characteristic X-rays are quasi-monochromatic, and 
isotropic radiation. 
We propose to use the PXR as a source of radiation for 
excitation and observation of the evanescent wave.  
The PXR is tunable by direction, frequency and polarization. 
The PXR is produced inside of the medium. 
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How to excite the evanescent wave by the PXR 
in Bragg and Laue geometries 
and how to observe it 
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Experiment at SAGA LS,  Japan, target - 20mkm Si crystal,    
Observation angle 32.2°, 255 MeV electron beam 
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Agreement with PXR kinematic theory by Ter-Mikaelian is with accuracy about  or less 
then 5% (out of the reflection center). 
This may be e.g. due to irregularity of the background. 
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 Other schemes:  
Excitation of the evanescent wave in backward hemisphere and at the 
right angle to the particle beam.  
 
At the right angle the take-off angle is 4.6 mrad for Si(220) at the 
experimental angular resolution about 1 mrad (FWHM) 

Thus, experimental possibility for observation of the 
evanescent wave excited by the PXR exists in SAGA-LS. 
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