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Lab Frame 

Rest Frame 



The emission in the rest frame is observed in the lab frame  

The maximum frequency is in the forward direction,       

i.e., at  = 0 (  = 1) 

The frequency in the rest frame 





Region I 

Equations for the transverse and longitudinal motion,  

solutions 

where 

If       is the initial amplitude of the channelon 

After including the effects of several transverse states  



Region II 

The transverse potential due to the curved atomic planes is also 

assumed as harmonic around the central region  

Separation of variables gives the azimuthal  equation 

with solution 

 and radial equation.  



with 

Effective potential  

The frequency in the second region 

After including the effects of several transverse states  



Region III 

Separation of variables gives the azimuthal  eqn. 

with solution 

 and radial eqn.  



with 

Effective potential  

The frequency in the second region 

After including the effects of several transverse states  



Region IV 

Region 4 is a perfect channel, wavefunction of positron in this region is 

of the same form as in the 1st region 



Boundary I 

Boundary II 

Boundary III 



The Reflection and Transmission co-efficient in terms of the 

various parameters of the dislocation affected channel 



Equation of motion of a crystalline undulator 

Where a is the amplitude of bending of the channel and 

The dislocation affected region, 
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Region I 

Region II 











The effective potential 



The frequency of oscillation in the region, 

With the effective wavefunction  



Region III 

The effective potential 

The frequency of oscillation in the region, 



The wavefunction in region III 
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Region I 

Equations for the transverse and longitudinal motion,  

If       is the initial amplitude of the channelon 

After including the effects of several transverse states, we can write 



Region II 

The transverse potential due to the curved atomic planes is  

assumed  to shift  with respect to lattice plane, due to curvature; 

Separation of variables gives the azimuthal  equation 

with solution 



Effective potential for electron case  

After including the effects of several transverse states  

 and radial equation  

 

 

 

 



Effective potential is given by 

After including the effects of several transverse states  

Region III 

Region IV 

Region 4 is a perfect channel, wavefunction of electron in this region is 

of the same form as in the 1st region 



The Reflection and Transmission co-efficients in terms of the 

various parameters of the dislocation affected channel 





A crystalline Undulator consist of 

Channeling takes place if the maximum centrifugal force due to the 

bending is less than the maximal force due to the interplanar field. 



We consider a crystal whose planes are periodically bent following a 

perfect harmonic shape 

The transverse and longitudinal coordinates of a channeled particle 

in such a periodically bent crystal 

Where a is the amplitude of bending of the channel and 



Region I & IV 

Region II & III 



Amplitude is no longer constant but 

varies periodically with respect to the 
depth 



 Larger the value of a, larger 

is the variation of       with z. 















Dislocations in a periodically bent crystal changes the channeling 

and dechanneling coefficients by the parameters of the crystalline 

undulator.    



For low dislocation density,   
d  

> 
u
  , the 

channelled particle SEES the effects of 

dislocations because several undulations of 

crystalline undulator are within one period of 

dislocation affected channel. 

In the opposite case of  
d  

<  
u ,

 (High 

dislocation density) the undulator effects are 

largely  UNEFFECTED   by dislocations, 

because dislocation affected regions are like 

point defects on the scale of undulator 

affected regions 






