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Gamma Ray Bursts

Vela 4a Event — July 2, 1967
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GRB: status of the art at the end of ‘90

2704 BATSE Gamma-Ray Bursts
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VHE Properties of GRBs
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e A 18 GeV photon observed by EGRET 90 minutes after the start of
the GRB

e Evidence for second component



GRB & Alert Systems
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BACODINE: BAtse COordinates Dlstribution NEtwork
GCN: Gamma-ray Coordinates Network
GCN/TAN: GCN/Transient Astronomy Network



BeppoSAX and the new era for GRBs

Italian-Dutch Satellite for
X-ray Astronomy:

 Launched: on April 30,

1996
 Switched-off: on April
30, 2002,
e De-orbited: on April
30, 2003

| * First and last
observation of a GRB
on July 20, 1996 and
on April 30, 2002

Many instruments working at different energies and with different field-of-view: a sort
of “Christmas Tree” (cit.)



BeppoSAX & GRBs
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52 ksec before GRB 30 sec during GRB 48 ksec after GRB

GRB960720: the 15t GRB the field was observed with NFl on october...



GRB afterglows

GRB970111: Triggered by GRBM and
localized by the WFC of BeppoSAX fast
follow-up (16 hrs after the GRB) by the NFI.

+13°42'00"

+19°30'00"

GRB970228: Fast follow up (8hr) led to
discover a bright unknown X-ray source in
NFI. A second pointing 3 days after
showed the source faded.

Thanks to the good X-ray position an
optical fading source could be observed.

(Van Parudljs et a‘l., 1997) - B
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GRBs as Extragalctic Sources

GRB 970508 Host Galaxy

z = 0.8349 + 0.0003
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SWIFT

* NASA MIDEX Mission selected in 1999

* Primary science is to study gamma-ray bursts
throughout the Universe

* International hardware participation from UK
and ltaly

* Launched on November 20, 2004

e

Autonomous re-pointing, 70 - 120 sec




MAGIC & GRBs
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The MAGIC Telescope - prospects for GRB research

D. Petry! for the MAGIC Telescope Collaboration*

Institut de Fisica d’Altes Energies, Universitat Autonoma de Barcelona, 08193 Bellaterra, Spain

e-mail: petry@ifae.es

Received December 29, 1998; accepted March 15, 1999

Abstract. The Major Atmospheric Gamma-ray Imaging
Cherenkov (MAGIC) Telescope collaboration is construct-
ing a large Cherenkov telescope (17 m diameter) for the
exploration of the gamma-ray energy regime above 10 GeV
with high sensitivity. One of the highlights in the science
program of this future observatory are the plans for fast
follow-up observations of of GRBs. By “fast” we mean
delays of less than 30 s between notification and the be-
ginning of observations. The expected gamma counting
rates are of the order of 100 Hz for a EGRET counting

telescope for ground-based ~-ray observations above
10 GeV. Details of its design, the scientific motivation,
the feasibility of the project, and other issues have been
described elsewhere (Barrio et al. 1998). The telescope is
expected to become operational by the middle of 2001.

The telescope is optimised to achieve the lowest en-
ergy threshold and highest flux sensitivity achievable with
present technology. This makes it applicable to a large
range of astrophysical research fields:

— Rlamarce (ctuidxr af FORET hlazare nnccihla dicantrarsr



MAGIC & GRBs
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MAGIC & GRBs
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MAGIC GRBs

x  without redshift
e e with redshift

300°

courtesy A. Berti

101 GRBs followed up  8-10 GRBs/year 39 GRBs with known z
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GRB WITH MAGIC

MAGIC Results on GRB

No detection to date although some scientific works

have been done

— Domnguez+ 10
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Why continue to observe with MAGIC?

Still a lot of contradictory results from HE observations
W|th FERMI LAT i
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MAGIC Results

SW J1644+57
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Surfing Waves: MAGIC follow-ups of GW events
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TITLE: GCN CIRCULZR

NUMBER: 18776

SUBJECT: LIGO/Virgo G211117: MAGIC very-high energy gamma-ray observations
DATE: 15/12/30 16:14:44 GMT

FROM: Antonio Stamerra at INAF-OATo/SNS-Pisa <antonio.stamerra@sns.it>

Angelo Antonelli (INAF-OaR), Alessandro Carosi (INAF-OaR), Barbara de Lotto
(Univ. Udine), Razmik Mirzoyan (MPI—M.?LHenchen) and Antonio Stamerra
(INAF-0OaTo and SNS-Pisa) on behalf of the MAGIC collaboration

The MAGIC system of Cherenkov Telescopes, sensitive to high-energy
gamma-ray above ~50 GeV, performed observations of 4 regions in the strip
of the bayestar GW map for the trigger G211117.

Observations started on December 28, 21 UT. Each observation covers a
region of ~2.5x2.5 deg. Analysis is on-going.

The list of targets is the following:

Target 1: PGC1200980 (OT MASTER GCN#18729) GCN #18776

RA,Dec (J2000): 02:09:05.8, +01:38:03.0
Duration: 42 min

MAGIC follow-up of GW151226

Status after O2

MAGIC-LVC MoU

MAGIC observations of 3 events

Analysis completed for GW151226
Analisys still on going for other events

No excesses found

The observed merger of NS-NS is a strong
motivation for this program

GW1: UL skymap (1 deg radius, E>150 GeV)
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MAGIC follow-ups of neutrino events

Since 2012 MAGIC is inside the Gamma-ray Follow-Up (GFU)

HESE+EHE: 4 real-time alerts observed after delivery of AMON GCN Notices
Archival tracks: 2 HESE (37 and 38) and 2PeV track (Highest Energy Track, HET)
More than 30 h of observations

No significant detection to report but one ... (see next talks)
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Adapted from Kopper et al., Proc. 35th ICRC 2017



The MAGIC Transient Program

Neutrinos

Gamma-Ray Bursts

¢ Follow-up of alerts from IceCube

50 h reserved per year ® Real-time and archival events
Automatic (prompt) follow-up ® 60 h per year allocated
Late-time observations

Fast Radio Bursts

Gravitational Waves Counterparts

® (Observations of FRB 121102 in VHE and

Signed MoU with LIGO/Virgo in 2014 optical

Follow-up of several alerts ¢ Coordination with radio observatories

New strategy implementation * Multiwaveviength campaign in September
2017

15% of total observation time per year



