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Gamma Ray Bursts with e-Astrogam
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keV-MeV - MeV-GeV emission in GRBs
Measuring jet dynamics

Polarization

Conclusions = towards e-Astrogam
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MeV emission of GRBs

BATSE-CGRO [Band+1998;Preece+2000; GG+2003], BeppoSAX [Frontera+2006]; Fermi
[Goldstein+2010; GG+2011; Nava+2011]; Integral [Vianello 2008]; Swift [ Sakamoto 2013 ]
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MeV emission of GRBs
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MeV emission of GRBs

B > -2 (no peak) = 20%
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GeV emission of GRBSsS

EGRET (e.g. GRB 941017 — Gonzales+2004)
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GeV emission: (1) Duration & Delay

[in individual GRBs detected by Agile and Fermi, e.g. Giuliani+2009, Abdo+2010, Ghisellini+2011; and globally in Fermi
LAT catalog: Ackermann+2013]
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GeV emission: (111) Spectrum

GeV component 1s spectrally
harder than the tail of the MeV
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GeV emission origin

> GeV flux decays ~ t1°

Spectral diversity of GeV wrt to MeV
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GeV emission

Transient spectral break (or cutoff?)
@ 1.4 GeV

Time=integrated photon spectrum (3.3s -21.6s8) ]
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GRBs are relativistic

[Sari&Piran 1999; ... Molinari+2006; GG+2010; Liang+2010; Longo+2012; Nava+2016]
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Bulk Lorentz factor
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Polarization

[Toma2013; Covino2016; McConnell2016]
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Polarization
Coburn+2003; Rutledge+2004; Wigger+2004; McGlynn+2007; Gotz+2013, 14; Yonetoku+2011, 12; Rao+2016

100 [ ~ T
L 1(‘0} E : : 4
- +J o = | — _
RO @ 3 M Two observables -
= = 5-3 q:'.) =2BN <IT> and II(t)
o S S|/ |2 SIS —
oy B K K75 -
b= . &4l /8 i -
s 60 o /<
e l S| E :
AN
ch 40 - § Jet geometry i
Q ! Emission mechanism ||
S - ___________________ ‘ Jet Magnetization -
20 | Ikarus-GAP j
0L | | | '
1 2 3 4 5
10 10 10 10 10
Energy [keV]

G. Ghirlanda — PD 2017



_ _ > m
S, S
< () <
O w
: 2
] m | X 4w
S (u1) 6TZTH0 o
< (3u1) 9020¥T —
& (u1) 221190 ‘
o . ;
Dl ___
1SSaNJ) 902T20
(es1eq) TETOE6 N < —
(osreg) TETOE6 e
15
g
P I B B PR B
- - - - -) BN
m o) \O < @\

uonezue[od %

Energy [keV]

G. Ghirlanda — PD 2017



CONCLUSIONS

Question Key obs 2 e-ASTROGAM How?(suggestions) = simulations
Origin of prompt GRB detection rates (short and
emission long)

Origin of GeV emission

Role of magnetic field
Geometry (9, ;3

View)

Jet acceleration (I')

Spectra (1MeV —3GeV)

v" Energy resolution

Properties of detected population
(prompt + afterglow)

v Temporal resolution

Sensitivity (hundreds yr!)

Include viewing angle effects
(relevant for some polarization
mechanisms)

Polarization

Population — extend earliest onset
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