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Hypernova scenario

*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
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In this talk...
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Revealing x-ray and gamma ray temporal and spectral
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In context...

60

50

40

30

20

10

z =0.0785

I
357 Swift GRBs
with redshifts

1077 10~

Credits: S. Zhu

redshift

107

10 __
-
2
) GRB190829A
= z =0.0785
-
S
& 10 :
@)
(7))
O
° _ GRB190114C
T | GRB180720B z=0.42
z =0.65
-2
10 T T 2 ST
10 10 3x10 10 3x 10

Energy (eV)

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



11

Timeline
Very-High Energy H.ES.S.

n I I I
L 1 1 1 l |1 I l |
1 day 2 days 3 days 4 days 5 days
Time after trigger
\]
QQQ Edna Ruiz-Velasco (MPIK) H.E.S.S. Collaboration. VHE observations of GRB 190829A. MGM2021



12

Timeline

Dec (J2000)

Very-High Energy H.ES.S.

s o 0T
" | | |
Y . .
~ AINMIIIC ermi-Gobivl, KONUs-VWIiNgG
To + 4 hrs To + 27 hrs To + 51 hrs

-8°36'E B
-9°oo'f

12 F .

24 | |

- s . .. o S IS
3h00m 2h59m 58m

. . - . DRI LS. .| . . . ElEEE
57m 3h00m 2h59m 58m

57m 3h00m2h59m 58m 57m

RA (J2000) RA (J2000) RA (J2000)
Tme arcer crrigger

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



13

Dec (J2000)

H.E.S.S. spectra

3h00m2h59m 58m 57m 3h0O0Om2h59m 58m 57m 3hO0Om2h59m 58m 57m
RA (J2000)

RA (J2000) RA (J2000)
dN .
—x E e
dk

10’ F

)

EBL absorption (e ~7z5-

—T(E,Z)

| GRB180720B

z=0.65

}

z=0.0785

GRB190114C
z=042

3x10 "

10" 3x10

Energy (eV)

12

10-10 :A yint.. =2.06 +0.10 (stat.) = 0.26 (syst.) :: C yint.. =1.86 + 0.26 (stat.) = 0.17 (syst.) :
= Yol =2.59 + 0.09 (stat.) +0.23 (syst.) F Yo =2.46 + 0.23 (stat.) = 0.14 (syst.) =
TA _ 1 _
Nm 10_11 = =
I — -
c - T Z
3 — —
" _ 1 _
-12 L 4 -
> 1077 E ¥ =
N ®) - _1 -
Ll N T 7
10713 E =
= 1st night ¥ 2nd nlght '
2 B | | | | I I I I | | | | | | 1 1 1 1L 11
® B D
©
o
—2 - i i i i I I I I | i i | | i - i i i i I I O I | | | i

5x10tt 1012 5x1012 5x10tt 1012 5x 1012

Energy (eV)

Energy (eV)

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



14

MWL Light curves
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MWL Light curves

108
i
Vp)]
0
c 107°°
©)
O
9
5 10710
Iy
o
GC) —-11
S 10
10—12
2.5
C
.Cc> cC 2.0
c C
1.5

GRB 190829A

H.E.S.S. (200 GeV - 4.0 TeV) L 107
Fermi-LAT (100 MeV - 1 GeV) ER"
Swift-BAT (15 keV - 50 keV) =™ 0
Swift-XRT (0.3 keV - 10 keV) >
o Y
cC O_
_-__-__-_ T--- L 310

\\\
~

o

~
“e

00]

. ! 3

40 60 80 100
Time since Ty trigger (s)

é_ Qpgss = 1.09+/-005 T o Sl _§
. AxgT=1.06+/-009 T f —!?\ ]
= A \\\\\\\ \*\ -

Time since Ty trigger (s)

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



16

Energy flux (erg cm~2 s71)
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Modelling of the MWL SED

= Emission from the GRB forward
shock.
= One-zone dynamical model.
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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.
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