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•  Band function usually associated to synchrotron emission from e- accelerated within the jet. 
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•  However, values of α are often incompatible with synchrotron emission predictions. 
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•  Band function usually associated to synchrotron emission from e- accelerated within the jet. 
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•  The genuine fireball model predict a strong photospheric emission overpowering the non-
thermal one. 
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•  Only a subdominant thermal-like emission component compared to the non-thermal one is 
observed (1st time reported in Guiriec et al. 2011) 

The outflow must be highly magnetized close to the source and magnetization 
must be low at large radii in order make possible internal shock mechanisms. 

•  The genuine fireball model predict a strong photospheric emission overpowering the non-
thermal one. 
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With"BB,"the"Band"func7on"is"more"compa7ble"with"synchrotron"emission"scenarios"!"
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Using"C+BB+PL"
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Using"C+BB+PL"

Using"Band"alone"
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Using"C+BB+PL"
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Using"C+BB+PL"
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Observed"Count"Light"Curves"
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Observed"Count"Light"Curves" Reconstructed"Photon"Light"Curves"
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Observed"Count"Light"Curves" Reconstructed"Photon"Light"Curves"
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Observed"Count"Light"Curves" Reconstructed"Photon"Light"Curves"
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Observed"Count"Light"Curves" Reconstructed"Photon"Light"Curves"

Sylvain'Guiriec'–''Gamma$Ray'Bursts'in'the'Mul3$messenger'Era,'Paris,'France'



BATSE"

XRT
+BAT
+WAM"

Energy"(keV)"

XRT" BAT" WAM"

Band'alone'

Energy"(keV)"

Band'+'Thermal'(BB$like)'

0'

$15'

+15'

100'

800'

0'

$6'

+6'

100'

800'

100' 1000' 100' 1000'
Energy"(keV)" Energy"(keV)"

359/9'dof' 60/6'dof'

$0.59'

25'keV' $1.65'
$1.12'

200'keV'
$2.89'

5'keV'

19/20'Sylvain'Guiriec'–''Gamma$Ray'Bursts'in'the'Mul3$messenger'Era,'Paris,'France'



Energy"

PL"

BB"

Band"

11/19'Sylvain'Guiriec'–''Gamma$Ray'Bursts'in'the'Mul3$messenger'Era,'Paris,'France'

[0.7"or"[1.2" [1.5"(or"[1"when"
cutoff"PL)"

<[3"~"exponen7al"cutoff"

 (keV)peak,iE

210 310

 )
-2

.c
m

-1
 (

 e
rg

.s
i

F

-710

-610

-510

-410 GRB120323A (C+BB)

GRB110721A (C+BB)

GRB080916C (C+BB+PL)

GRB090926A (C+BB+PL)



20/20'

• "Empirical"Band"func7on"alone"not"always"well"represent"the"physics"behind"prompt"
emission"spectra"AND"it"may"even"prevent"to"understand"it."

• "Combina7on"of"a"thermal[like"component"with"a"Band"func7on"makes"the"Band"
func7on"shape"more"compa7ble"with"synchrotron"scenarios."

• "An"addi7onal"non[thermal"power"law"extending"from"few"keV"up"to"hundred"MeV"is"
some7mes"present"in"the"spectra"=>"challenging"for"interpreta7on."

• "Band"and"BB"components"most"intense"at"early"7me,"the"addi7onal"power"law"flux"
peaks"at"later"7me"and"lasts"much"longer."

• "Band+BB+PL"="5"free"parameters"+"1"constraint"(Ep[F)"while"Band"="4"free"parameters"
=>"~same"number"of"degrees"of"freedom"!!!"

• "Band+BB+PL"model"also"consistent"with"data"of"other"instruments."
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• "New"Ep[F"and"Ep[L"rela7ons."




