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Abstract 

This article deals with the generation of highly energetic photons at the Gamma Ray 

Bursts. The model of bursts followed by gravity induced natural bremsstrahlung for 

decelerated mass during the core collapse following supernova. For short duration 

bursts using Fourier transformation of induced radiation field gives the conception of 

creation of energetic photons. The theoretical result somehow gives the detectable 

maximum energetic photons in a good extent implying the experimentally observed 

values of the parameters for some short duration bursts.    

 

1. Introduction 

The enigmatic flow of energy through the Gamma Ray Bursts[GRBs] and the 

production of jets have been described in an acceptable account over the natural 

bremsstrahlung for decelerated mass in terms of gravity induced 

electromagnetism[3][4]. Now the origin of highly energetic photons during GRBs [4] 

should be incorporated with the same concept of bremsstrahlung process. From 

theoretical point of views of TDGEM [2] for a hemispherical lobe of the core of 

mass M/2, radiative electric field [4] is  

         
  

   
      ̇                                     (1) 



 
 

530                                                                                                       Shubhen Biswas 

 

If the choice of distance from the GRB source   is large enough such that the 

changes of   with retarded time can be ignored then it could be assumed the source 

distance   is fixed regarding the very short deceleration time period    . Hence 

equation (1) can be introduced as 

                                         
  

   
     

 

   
                               (2) 

 

2. Fourier transformation of the radiative field  

The radiative field as equation (2) can be represented as delta function for possible 

Fourier transformations as like as the case of deceleration radiation for charged 

particles [11]. It is possible to introduce the change of    for a choice of large 

timescale correspond to very short core collapse time interval     such that the 

change       can be expressed  in terms of delta function.  

∫
 

   
       

 

  
       ∫                 
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         is the Dirac delta function [11] such as 

  ∫                 
 

  
                                                         (4) 

Comparing both sides of equation (3) gives 

                         
 

   
                                                    (5) 

Now equation (2) can be represented as  

                                 
  

   
                                      (6) 

Equation (6) represents a radiation pulse at the instant of time of time length. 

The Fourier expansion of which in terms of angular frequency components gives  

                                 ∫          
 

  
                                  (7) 

From (7) the inverse Fourier transformation the radiation field for the frequency  

                                 
 

  
∫                                             (8) 

  Using relation (6)  
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    ∫              

                             (9) 

  Where present time   is related with retarded time   [2] 

                                                     
 

 
                                        (10) 

Considering in time interval         change in retarded position           

                     
  

    
    ∫              

  (   
 

 
)               (11)  

Since the core collapsing velocity ceased shortly at the end of time interval     then 

the change of velocity                                                  [4] 

   
  

    
        

     (   
 

 
)
                               (12) 

 

3. Total energy in a frequency band 

From relation (1) for a collapsing star the total prompt radiation energy [4] 

                 
  ∬      

 

  
                       (13) 

Now following (7) and equation (8) 

                   ∫        
 

  
   ∫     

   
 

 
                                    (14) 

In the consequence of equations (12) and (13)  

            ∫     
 

 
         

  ∬ |  |   
 

 
                    (15) 

Here is the energy for the radiation field at the frequency band         

       
   

 

  
               

                      (16)  

Equation (16) shows that for the deceleration of massive star core at GRBs produce 

radiation energy for every frequency scale is obvious so far the experimental 

observations [1] [7] as like as the continuous radiation spectra from bremsstrahlung 

of the charged particles [11]. Further for initial core collapsing velocity    [4] 
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                     (17) 

Then (16) can be expressed as 

            
     

  
                                              (18) 

 

4. The maximum energy of photon from GRBs  

The very high frequency radiation is restricted as it requires following (13)     . 

For a detector placed vertically with the radiation at large distance   from the source 

GRBs the photon density in the frequency range           during the burst per 

unit area is 

               
    

      
                                        (19) 

From (19) the number of photon is decreases with the frequency where         

Now using equations (18) and (19) 

                                        
     

        
                                   (20) 

Thus number of photons decreases with the frequency of photons per unit frequency 

band. Now for at least a single detectable photon per unit area at maximum 

frequency per unit frequency band (      

       (
   

  
)
     

                                            (21)    

Considering GRBs are distant happening in cosmological scale then for expanding 

universe rest frame photon energy will be reduced by factor          for observed 

photon energy due to the red shift z, then detectable maximum energy with a photon 

per unit area at large distance from the GRBs 

                     
     

                                 (22)   

Since most of the total energy emission occurs in rest frame time        then during 

bremsstrahlung the deceleration period     =        
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                  , the redshifted isotropic energy and 

                                                                            

Hence equation (22) finally comes to in terms of known parameters regarding GRBs 

as 

                 
 

    
(
             

  
 )                         (23) 

The equation (23) can be used to calculate the highest detectable photons form GRBs 

as the followings in Table -1 

 

Table-1 

Highest energetic photons per unit          area 

  

GRBs                         Joules             sec.     z             
                            

           [    ]  7           1.58         2.17                               7.3Gev 

         [  ]                                                                          

         [ ]                                                                               

         [  ]                                                                                   

         [  ]                                                                                 

          [ ]                                                                             

          [ ]                                                                                 

          [  ]                                                                           

 

 Assuming a cosmology with               and        . 
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Conclusions 

The highest detectable energetic photons per unit area from the GRBs are calculated 

in ideal condition of optically thin medium where there is no opacity for the 

interstellar dust [5] are presumed. The results following Table-1 are in agreement 

with observations   excluding the long duration GRBs since in Sections 1-3 the delta 

function, the Fourier transformations and total radiated energy are constructed over a 

small time interval for which the deceleration remain unchanged during the core 

collapse at the GRBs. From the equation (23) for a fixed    availability of highly 

energetic photons is obvious with        but         interestingly demands a further 

proportional change in creation of highly energetic photons for GRBs.     
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