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Gamma ray bursts (GRB)

• Flashes rays of 

gamma rays

• Energy

From (keV) to (GeV)

[10^51 – 10^54] erg

• Duration

[10-2 - 102] s

• Flux

[10^(-7)-10^ (-4)]

erg.s^-1.cm^-2

• Internal shocks (Fireball model)
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Afterglows of GRB

• Delayed emission of

GRBs.

• Duration

Seconds to weeks

• Energy band

From hard gamma-ray, 

X-rays to radio waves. 

• External shocks (Fireball 

model)
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GRB the luminosity

Classification 

BATSE

• Short gamma-ray burst

Duration< 2s

•Long gamma-ray burst 

Duration > 2s
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First Publisher 

First discovered of

GRBs, 1967 by

VELA satellites

missions.

Discovered of GRBs 



VLBI

(radio-1967)

Fermi-GLAST

(2008)

TAROT 

(optique-1995)

VLT

(optique-1987)

Swift

(2004)
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Enigme des sursauts 

gamma 

Galactic or extragalactic Origin ?

The progenitor ?

The radiation mechanisms and 

process ?
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0r The Earth
r

Our galaxy
Host galaxy

Geometry of the fireball (FB):

The total kinetic energy of the fireball is:

The radiated thermal kinetic energy is:

The global energy balance is:

Fireball model  

(Panaitescu, et al., 1998)

(Blandford, et al., 1976)
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The proposed models   
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The flowchart   
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(Rybicki, et al., 1979)Puissance spectral for 1 é:

Puissance spectral :

with:
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Synchrotron radiation

Instantaneous intensity :

The relativistic 

translation :



Synchrotron self-absorption (SSA)
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Absorption coefficient:

Instantaneous intensity :
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The flowchart   
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 In the work we have studied the evolving hydrodynamics of the

afterglow and its emission.

 we have seen that the Feng’s model is the most interesting one.

From the point of view of the efficiency, which it more realistic to

describe the internal energy.

 It is worth to mention that the Feng models consistent with the

Sedov solution both the non-relativistic phase and adiabatic

regime.

 In the second part we have studied the basic radiation of the

GRB afterglow by the synchrotron emission.
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 The self synchrotron absorption plays important role in the low

frequency range giving a fairly good approximation to the real

data as in our case where the profile of the GRB 170202 afterglow

was detected by Swift/XRT.

 The flowchart shows the great tool of the theoretical studies,

which could give explanations of the phenomena.

 Finally, we can see that the importance of the modulisation

studies when we can simulate the data observed.




