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* Flashes rays of
gamma rays

* Energy
From (keV) to (GeV)
[10751 — 10754 erg

e Duration
[10-2 - 102] s

o Flux
[107(-7)-10" (-4)]
erg.s™-1.cm”-2

150
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* Delayed  emission  of = 2 .

GRBs. 3 W T 3
%l T b
 Duration e
Seconds to weeks T N
ime since burst (t—1y) (s)
* Enerqgy band . q
From hard gamma-ray,
X-rays to radio waves. RN
1 Al i :ﬁ, 1
» External shocks (Fireball | -« . S T—
model) 2 ] *P
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Astronomical object, cosmic bodies | Luminosity [ergs™!]
Sun ~ 10%
Milky Way Galaxy (Total star-light) ~ 10*
Active Galactic Nuclei ~ 108
GRBs ~ 107
» Short gamma-ray burst . ) \
Duration< 2s S
-Long gamma-ray burst i

Duration > 2s AR
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Velo 4a Evenl — July 2, 1967

First discovered of S
GRBs, 1967 by T —
VELA satellites o—— . ]

lime (seconds)

MmIssions.

TEE AsTROFPAVSICAL Jourwar, 182:La35-LE&, 1973 June 1
) 14973 The American SAstronomical Society. All rights reserved. FPrioted inm T7.5 A

OBSERVATIONS OF GAMMA-RAY BURSTS OF COSMIC ORIGIN
Fav W. BErepecaper,. Tam B, SIponMc, anmD Rov A, QLsop

University of Californmia, Los Alamos Scientific Laboratory, Los Alamos, MNew Mexico
Recoived 1073 Morch 167 rewised 1073 April 2

ABSTEACT

Sixteen short bursts of photons in the energy range 0.2—1.5 MeV have been observed between
196% July and 1972 July using widsly separated spacecraft. Burst durations ranged from less than
I 5 Lo ~30 5, and time-integrated flux densities from ~10—% egrgs com— 2 to ~Z2 x 10—% ergs
cm— 2 in the energy range gven. Significant time strocture within bursts was observed. Directional
information climinates the Earth and Sun as sources.

Subject Readings: gamma ravs — M-ravs — wvariable stars
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Swift ~ Fermi-GLAST VLBI VLT TAROT
(2004) (2008) (radio-1967) (optique-1987) (optique-1995)

A Galactic or extragalactic Origin ?

A The progenitor ?

X The radiation mechanisms and
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Geometry of the fireball (FB):

Host galaxy Our galaxy

The Earth

Les afterglows

The total kinetic energy of the fireball i< i
E =(C-1)M,+m)*+TU

C

rest
] ] ] _ (Panaitescu, et al., 1998)
The radiated thermal kinetic energy Is:

dE. =T (I'=1)dm ¢’
(Blandford, et al., 1976)

The global energy balance is:
) gy dE. = - dE,

Hydrodynamic study of external shock and their flowchart 10



((Feng (2002)) ﬁuang (199SD r aing Dermer@

[ o ) [ o ) [ o B

o dU=(l-£)du,, o U =(T=1)mc? o dU =("-1)dmc?

o dU, =(T-Ldmc"+me’dl | © dU =(T-Zdme’ +me'dT ¢ U = [(I" —1)dmc?

dr_- I’-1 Jdr r’-1 ,dr -1
dm My+m+U/c?+(1-¢)rm dmn M, +em+2(1-¢)m dm M

o

o dE, =c[(C-1)dmc® e dE, =¢[(C-1)dmc®  © dE, =e(I'-1)dmc?

- m— —_— — P — —
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INPUT I

The fireball parameters

Type of the external environment

Substation method: R = exp(x)

Hydrodynamics of external shock:

The madel choice / Integration by finite difference method

Chiang & Dermer (1999) Huang et al. (1999
Internal energy in differential expression Internal energy of the shock and remnant
+ in the fireball with integral expressions
Radiation efficiency is constant +

Radiation efficiency is constant or variable ,

Feng et al. (2002 New model 2021
1 1 Internal energy remnant in the fireball with
Internal energy remnant in the fireball with 1 a differential formula + radiated thermal
a differential formula I energy with another differential formula
Radiation efficency is variable [ Radiation efficency is variable

* Lorentz's minimal factor of the electronic population

» Radiation efficiency: constant or vanable

OUTPUT

All the physic guantity of hydrodynamic

part are calculat = use themin the

radiation part as input_

Hydrodynamic study of external shock and their flowchart






Puissance spectral for 1 é: P, = 2\652‘/’- F[ V )y(, (Rybicki, et al., 1979)
Puissance spectral : P, = 2\@5” 7'{2’}%,
with: N, (7. )= 22 =Cy, ' 22<p<23
v;,=43/3 ‘:f; Yo =ax107(B'/1G) 3 =a(’;::]"’,’, (F-1)+1
L (1 +[>’)l“‘
.. 1+2
A Y S PO
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- - - ) + 2 Ymarx .\r{ A‘(‘
Absorption coefficient: Q= % J P,','_((iff)(‘(—’))d(m)
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OUTPUT I

INPUT 2

The fireball radiation
Distribution of the radiation electrons N{y_)
The relativistic transformation: from the host galaxy to the earth
Calculate synchrotron function Flx)

Calculate lnmmosity distance Dy (z) In the ?-CDM

OUTPUT

Spectrum: Maximum emission Light curve:
frequency: ; )
Spectral intensity Spectral intensity
F\_(t] for a fed Frequency evcolution of Fy(t), as function of
- e : the timme for an
observation time. the emussion mazimum

Ethe fineti b df
of the function VF, . Obserte -reque.nc:r
v, and 5; mtegrated

for a frequency band,
Synchrotron self absorption: Caleulate the absorption

which corresponds of
coefficient oi-then find the mstantaneous intensity

the apparent
for the 55A

magrnitude M

Radiation of the fireball and their
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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.

® 88 ® Conclustion



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.
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