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Channeling positrons 
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Channeling, Polarization Inhomogeneity 

The framework of Thomas-Fermi Stat. Model 

Parameter of polarization (maximum at some point) 

Adding term of inhomogeneity (probability) in form-factor 

Energy threshold and difference in ranges  

Parameter a and the formal radius of atom 
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Conclusion 

Maximum points  

Experiment  
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FORM FACTOR, LONGITUDINAL AND 
TRANSVERSE  
 

 

 

 

 

•  There are probability density functions (bunch particle density distribution functions)  

•  And probability functions (form factors of bunch) 
•  On longitudinal Z (movement direction) and transverse R directions. 

7 



COHERENT RADIATION 
•  Is necessary the availability of radiation (at least a single particle radiation): 
 
 
 

•  Is provided the coherence condition: 

 

 

•  Due to bunch distribution, spontaneous radiation amplification takes place : 
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LONGITUDINAL GAUSSIAN ASYMMETRY 

Case of short wavelengths and the following st. dev.s 

 

 

 

9 



1.Possibility of generating Coherent THz  

An Electron Bunch: 

E=50 MeV 

Long.Size=18μm  
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FEL: 

Spat.	Period=l=2.73	cm,		q=3.5	

Radiation:	

At	a	zero	angle,	30	THz	(10μm)	

Line	width	10^(-2)	

	



2.Possibility of generating Coherent THz  
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An Electron Bunch: 

E=50 MeV 

Long.Size=12μm,	or	t=5.33  

	

Weak Asymmetry: 

p=0.5, pt=2.66 

W=(2.66)-W(5.33)=0.266-0.108=0.014  

	

FEL: 

Spat.	Period=l=2.73	cm,		q=3.5	

Radiation:	

At	a	zero	angle,	30	THz	(10μm)	

F(p=0.5,	t=5.33)=	

n=100,		Line	width	10^(-2)	
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BUNCH RADIATION 
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•  Photon Number Frequency-Angular 
Average Distribution is: 

•  For any source of radiation 

•  For freeform distribution of bunch 

•  Where        is the number of particles in a bunch  
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