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GAMMA RAY BURSTS: TWO POPULATIONS
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PROMPT EMISSION SPECTRAL SHAPE
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PROMPT SPECTRUM: THE SYNCHROTRON PROBLEM
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PROMPT SPECTRUM: THE SYNCHROTRON PROBLEM
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PROMPT EMISSION: DISCOVERY OF AN ADDITIONAL BREAK ... AND MORE

Oganesyan Gor (former Sissa PhD now @ GSSI) et al. 2017:

14 bright GRBs detected by Swift XRT+BAT+(GBM) spectra: 0.3 keV to 1 MeV

Oganesyan G. et al. 2018: 34 GRBs detected by Swift XRT + BAT
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PROMPT EMISSION: BREAK AND MORE .

. ALSO IN FERMI / GBM

Fermi/GBM 9 Ravasio M. (PhD Univ. B1cocca) et al. 2018, 2019: 10 brlghtest Long and Short
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Long GRBs

® Ebreak
¢ Ebreak/ Epeak ~ 1/ 10
e a1 and a ~ synchrotron values

Short GRBs
® NO Ebreak

® X1

~ -2/3 (i.e. Epreak~Epeak)
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SYNCHROTRON: OBSERVABLES —> PHYSICAL PARAMETERS

Fit of observed spectra with physical synchrotron model: Oganesyan+2019; Burgess+2019; Ronchi+2020

GRB 170820B: Ronchi M. (Master Univ. Bicocca now @ ISS Barcelona) et al. 2020
GRB 180720B: 0 — 35 sec

_ Prompt: GBM+LAT(LLE) synchrotron fit
Tm 103;
‘TE Resulting physical parameters:
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SYNCHROTRON: OBSERVABLES —> PHYSICAL PARAMETERS

Fit of observed spectra with physical synchrotron model: Oganesyan+2019; Burgess+2019; Ronchi+2020

GRB 170820B: Ronchi M. (Master Univ. Bicocca now @ ISS Barcelona) et al. 2020
GRB 180720B: 0 — 35 sec
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A new challenge: see Ghisellini et al. 2020 for a possible
solution and discussion of alternatives
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GAMMA RAY BURSTS DETECTION RATES
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- e Luminosity distribution e Energy range
™~~~ e Redshift distribution e Background
Long .~ | *SED e Field of view
* Duration * Duty cycle
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HERMES GRB DETECTION RATES

In collaboration with L. Nava

Population Based

e Ghirlanda et al. 2015 (long GRBs)
e Ghirlanda et al. 2016 (short GRBs)

Population intrinsic properties:
1.Luminosity/energy function ¢(L)
2.Cosmic rate distribution ¥(z)

¥

- Hermes Hermes GRB
instrumental ,
detection rates

parameters

i Reproduce GRB samples
' (Batse, Swift, Fermi ...)

Adv.

1) Control of selection biases (wrt sample based estimates)
2) Multi-observable constraints
3) Used for different missions/telescopes (e.g. CTA, Theseus ...) —> explore synergies
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e S (50-300 keV); 80 deg
e X (3-20 keV); 60 deg

o Aeff(9)

e Detect >50

* duty cycle=0.5

e Fluence or Peak flux

HERMES GRB DETECTION RATES

Type Total [yr1] S [yr1] X [yr1]
Long GRBs| 50-150 40-106 34-110
Short GRBs| 14 i 13 9

G. Dilillo & F. Fiore now testing
different triggers on real light curves
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HERMES VIEW OF GRB SPECTRA (I)
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HERMES AND GRAVITATIONAL WAVES COUNTERPARTS
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Source size constraints
(Ghirlanda, Salafia+2019)

L A jet with an angular structure of:

* Energy
* Bulk Lorentz factor

Hermes Scientific Workshop - 18-19 Nov. 2020 G. Ghirlanda - INAF/OABrera



WHEN ORIENTATION MATTERS

Jet of 170817 at 40 Mpc
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WHEN ORIENTATION MATTERS

Gravitational
&
Electromagnetic
ranges
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HERMES: BNS-EM COUNTERPART DETECTION RATE
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CONCLUSIONS

GRB prompt emission: discovery of a low energy break and typical slopes
e Prompt emission seems synchrotron (both empirical and physical model fits)

e Cooling break s injection break in long GRBs (~ for short GRBs)

*Requires small magnetic field and large emission radii ...

Hermes: GRB detection and study
e ~100 yr! Long & ~15 yr1Short

e Can identify Epreak (tnx low energy threshold ~ 3 keV)

e Can detect GW/GRB counterparts (LV design and 3G)
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