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here you need to
imagine

your favorite
the most beautiful picture of a GRB you have ever seen

e.g., kilonova GRB 170817A, but I do not insist
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Rationale

1 Rationale
observational range
temporal division
high energy emission
association with Supernovae
GeV-GRB-SN reasoning

2 Methods

3 Results & Discussion
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Rationale observations

Credit: Observatory images from NASA, ESA (Herschel and Planck), Lavochkin
Association (Specktr-R), HESS Collaboration (HESS), Salt Foundation (SALT), Rick
Peterson/WMKO (Keck), Germini Observatory/AURA (Gemini), CARMA team (CARMA),
and NRAO/AUI (Greenbank and VLA); background image from NASA
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Rationale phenomenology of long/short GRBs

phenomenology∗ of long/short duration

∗not anymore, because duration hints on the progenitors
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Rationale phenomenology of long/short GRBs

Mazets et al. (1981) ApSS 80, 3
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Rationale phenomenology of long/short GRBs

Kouveliotou et al. (1993) ApJL 413, 101
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Rationale phenomenology of long/short GRBs

Lien et al. (2016) ApJ 829, 7
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Rationale phenomenology of long/short GRBs

Bhat et al. (2016) ApJS 223, 28
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Rationale phenomenology of long/short GRBs

Bhat et al. (2016) ApJS 223, 28
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Rationale phenomenology of long/short GRBs

von Kielnin et al. (2020) ApJ 893, 46
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Rationale high energy emission from GRBs

high energy emission (GeV photons)

Yerlan Aimuratov (Fesenkov Astrophys. Inst.) GeV-GRB-SN: compare and contrast 7 July 2021 13 / 42



Rationale high energy emission from GRBs

GRBs detection statistics for Fermi-GBM and Fermi-LAT

End time GBM T90 < 2 s. T90 ≥ 2 s. LAT T90 < 2 s. T90 ≥ 2 s.
July 2011 733 122 (16.6%) 611 (83.4%) 35 (4.8%) 5 30
Dec. 2016 1981 324 (16.4%) 1657 (83.6%) 122 (6.2%) 13 109
Dec. 2017 2232 366 (16.4%) 1866 (83.6%) 141 (6.3%) 13 128
July 2018 2367 398 (16.8%) 1969 (83.2%) 169 (7.1%) 14 155

Ajello et al. (2019) ApJ 878, 52 von Kielnin et al. (2020) ApJ 893, 46
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Rationale high energy emission from GRBs

GRB 081024B: background subtracted light curve and high energy photons

Aimuratov et al. (2017) ApJ 844, 83
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Rationale high energy emission from GRBs

Photons of GRB 090510A and GRB 130427A in high-energy domain
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Aimuratov (2020) Ph.D. thesis
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Rationale phenomenology of SN association

phenomenology of SN association
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Rationale phenomenology of SN association
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Ru�ini et al. (2018) ApJ 852, 53
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Rationale phenomenology of SN association

GRB 201015A optical a�erglow light curve

Pozanenko et al. (2020) GCN, id 29033
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Rationale phenomenology of SN association

Cano et al. (2017) AdvanAstr, id 8929054
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Rationale phenomenology of SN association

Patat et al. (2001) ApJ 555, 900
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Rationale phenomenology of SN association
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Rationale phenomenology of SN association

Cano et al. (2017) AdvanAstr, id 8929054
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Rationale reasoning for GeV-GRB-SN population

a word on GeV-GRB-SN population
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Rationale reasoning for GeV-GRB-SN population

You reasonably expect a small sample∗

However a deeper study of GRBs both associated with SNe and emi�ing
high-energy GeV photons can be quite interesting case by its own.

A�er all it can turn to be ubiquitous,
i.e., present in every long (?) GRB we detect

and indeed, it is a very small sample
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Methods

1 Rationale

2 Methods
GeV-GRB-SN sampling

3 Results & Discussion
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Methods sampling: GeV-GRB-SN = GeV-GRB∩ GRB-SN

Sampling:

GeV-GRB-SN = GeV-GRB ∩ GRB-SN

? > 200 (yes/no z) 59 (ph+sp)
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Methods sampling: GeV-GRB-SN = GeV-GRB∩ GRB-SN

We cross-correlate information from:

catalogues on GRBs detected by Fermi-GBM

catalogues on GRBs detected by Fermi-LAT

GCN circulars (since the first GRB-SN association)

Big table on GRB data by Dr. Greiner

GRBweb catalogue by Dr. Coppin

Transient Name Server website

Simbad Strasbourg database

+ dozens of articles on GRB-SN
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Results & Discussion

1 Rationale

2 Methods

3 Results & Discussion
GeV-GRB-SN population
What is interesting in GeV-GRB-SN population?
What is interesting in candidates list?
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Results & Discussion GeV-GRB-SN population

GeV-GRB-SN population

GRB GeV SN Redshi�
190829A UL 2019oyw 0.0785
190114C yes 2019jrj 0.4245
180728A yes 2018fip 0.1170
171205A yes 2017iuk 0.0368
130702A yes 2013dx 0.1540
130427A yes 2013cq 0.3399
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Results & Discussion GeV-GRB-SN population

+24 candidates to GeV-GRB-SN population

GRB GeV SN Redshi�
201015A ... bump 0.4260

200826A∗ no (73◦) AT2020scz 0.7481
181201A yes bump 0.4500
171010A yes bump? 0.3285
161219B ... 2016jca 0.1475
150818A ... bump 0.2820
150518A ... bump 0.2560
140606B ... bump 0.3840
130831A * 2013fu 0.4790
130215A ... 2013ez > 0.597
120729A ... bump 0.8000
120714B ... 2012eb 0.3984
120422A ... 2012bz 0.2825
111228A ... bump 0.7140
111209A ... 2011kl 0.6770
101225A ... bump 0.8470
101219B ... 2010ma 0.5519
100621A ... bump 0.5400
100418A ... bump 0.6239
100316D ... 2010bh 0.0593
091127 ... 2009nz 0.4904
090618 ... bump 0.5400
090424 ... bump 0.5400

081007A * 2008hw 0.5295
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Results & Discussion GeV-GRB-SN population

6 GeV-GRB-SN

+24 candidates occurred within Fermi-LAT era (since mid-2008)

+29 GRB-SN occurred in pre-Fermi era (since 1998)
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Results & Discussion What is interesting in GeV-GRB-SN population?

What is interesting in GeV-GRB-SN population?
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Results & Discussion What is interesting in GeV-GRB-SN population?

Cano et al. (2017) AdvanAstr, id 8929054
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Results & Discussion What is interesting in GeV-GRB-SN population?

GeV-GRB-SN: compare

Nothing to compare at the first glance
since energetics and spectra/lightcurves

are identical
to the normal GeV-GRB and GRB-SN separately
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Results & Discussion What is interesting in candidates list?

What is interesting in candidates list?

GRB GeV SN Redshi�
200826A∗ no (θ = 73◦) AT2020scz 0.7481
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Results & Discussion What is interesting in candidates list?

Ahumada et al. (2021) arXiv: 2105.05067
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Results & Discussion What is interesting in candidates list?

GRB 200826A: T90 = 0.65 seconds only (!)

Ahumada et al. (2021) arXiv: 2105.05067
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Results & Discussion What is interesting in candidates list?

Ahumada et al. (2021) arXiv: 2105.05067
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Results & Discussion What is interesting in candidates list?

GeV-GRB-SN: summary

Does GeV-GRB-SN population worth to be told on MG16 meeting?
Yes

Are the results enough to a�ract your a�ention?
May be not enough

But we are still working on them

Thank you for a�ention!
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Results & Discussion Thank you for a�ention!

�estions?
email: aimuratov@aphi.kz
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