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Credit: NASA

•GRBs at HE and VHE: 
• 1 GRB per day GBM-BAT 

   ~12 GRBs per year Fermi-LAT 

•GRB130427A: Extended HE emission, 
94 GeV max energy photon. 

VHE emission was a decades-
long mystery 

Now many detections!

IACTs (MAGIC, H.E.S.S., VERITAS)
WFOV (HAWC, LAAHSO)

all looking for GRBs.
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Credit: NASA

See Sylvia Zhu’s presentation 
on H.E.S.S. 

GRB programme
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In this talk…
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Timeline
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Timeline

SDSS field 
 z = 0.0785

Fermi-GBM
7 keV - 1 MeV

1: Epeak ~ 130 keV
2: Epeak ~ 11 keV

Eiso ~ 2e50 erg

Eiso ~ 1e50 erg

1: Epeak ~ 130 keV
2: Epeak ~ 11 keV

Eiso ~ 2e50 erg
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Timeline

SDSS field 
 z = 0.0785

Eiso ~ 1e50 erg

Swift-BAT
15 - 350 keV
Eiso ~ 1e50 erg
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Timeline

SDSS field 
 z = 0.0785



Edna Ruiz-Velasco (MPIK) H.E.S.S. Collaboration. VHE observations of GRB 190829A. MGM2021

9

In context…

Data from Liu and Wei 2015

Hinton+ (TAUP 2020)

Amati relation Swift-BAT/XRT light curve

http://link
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In context…

z = 0.0785
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Credits: S. Zhu
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Timeline
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Timeline

T0 + 4 hrs T0 + 27 hrs T0 + 51 hrs
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H.E.S.S. spectra
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MWL Light curves
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MWL Light curves
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Emission mechanisms
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photon energy

synchrotron

radio - optical - X ray - MeV gamma rays GeV - TeV gamma rays

E2 dN/dE

differential 
energy 
flux synchrotron  

self-Compton?

Credits: S. Zhu
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GRB 190829A

Synch
IC
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SSC w/o cutoff limit

Modelling of the MWL SED 

Night 1
Γ ~ 5

Night 2
Γ ~ 3

■ Emission from the GRB forward 
shock.

■ One-zone dynamical model.

No max photon energy for Synch:
>5 σ preference
harder to realise than SSC  
(burnoff limit)

Fermi-LAT UL

SSC possible if:
Higher Γ (~102) 

Hard electron distribution at HEs
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■ GRB 190829A, very special: nearby and bright. 
■ VHE detection from 4 hrs to 51 hrs after onset. 
■ Very precise measurement of spectrum and temporal 

decay. Beyond what Fermi-LAT can provide.  
■ Similarities between x-ray and VHE (spectrum and 

light curve). 
■ Modelling stresses difficulties for SSC and Synch. 

Synch is preferred.

Conclusions
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