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Team

While there is not a dedicated GW group at IAC, there is 
strong interest in the field from different angles and 
expertise


To list some of them: Manuel Pérez Torres, Teo Muñoz 
Darias, José A. Acosta Pulido, Evencio Mediavilla, Alex Oscoz, 
Jorge Casares, Artemio Herrero…


National/International collaborators: Eleonora Troja, Alberto 
J. Castro-Tirado, Luigi Piro, Rubén Sánchez-Ramírez, Alan 
Watson, William Lee, Amy Lien, Antonio Postigo de Ugarte++
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GW170817
First detection of the X-ray counterpart 9 days after 
the merger with Chandra

Multi-wavelength characterization from radio to X-rays

E. Troja et al. 2017, Nature, 551, 71

HST 

(optical)

Chandra 

(x-rays)
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GW170817
First detection of the X-ray counterpart 9 days after 
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Kilonova hunting before 
GW170817: GRB130603B

Berger et al. 2013, ApJL, 774, L23

Tanvir et al. 2013, Nature, 500, 547
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GRB160821B

Short GRB


z=0.16


Analysis of the 
multi-
wavelength 
archival data

Troja, Castro-Tirado, JBG et al. 2019, MNRAS, 498, 2104  8



GRB160821B

Troja, Castro-Tirado, JBG et al. 2019, MNRAS, 498, 2104

Optical-nIR X-rays
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GW counterpart 
hunting O3

GTC: We had several proposals approved for GW counterpart searchings 
since few years


Observational campaigns with WHT (4.2 m) and NOT (2.6 m) telescopes 


Unfortunately, no GW counterpart was found during O3


GCNs/ATels from follow up observations

Thakur et al. 2020, MNRAS, 499, 3868 Ackley et al. 2020, A&A, 643, A113 13



Subaru-GTC collaboration
GW electromagnetic counterpart 
searches were the main driver 
for the collaboration during O3 
run

Subaru 8.2m telescope located in 
Hawaii


HyperSuprime Camera (HSC): 
1.5 degrees diameter

Great instrument to search 
for possible counterparts. 

Spectroscopic confirmation is 
needed 

Subaru cannot easily change 
instruments  14



Subaru-GTC collaboration
GTC 10.4 m @ La Palma


Ideal for spectroscopic characterization 
(OSIRIS, EMIR)

The time difference between the two 
observatories allow us to reduce and analyze 
the Subaru data
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Subaru-GTC collaboration
O3 run:


Unfortunately, it finished earlier than expected

The BBH merger S200224a detected by LIGO & Virgo 
with a localization uncertainty of 72 deg (90% 
containment)

Subaru HSC observed around 80% of the area

5 transients were found as possible candidate counterpart 
from different epoch observations. However, only 
photometric redshift of the host galaxies were available

Due to COVID-19, the spectroscopic observations of the 
host galaxies have been performed early 2021 in order to 
confirm their redshifts

Work in progress…
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GOTO project
Two domes @ La Palma


8 telescopes per mount


40 cm diameter 


The full telescope configuration will allow to scan the visible sky down to ~19-20 magnitud 
every 2-3 days


Quick response, ~10 degrees/second


Quick reduction and data analysis


The project will be extended to Australia

Credits: GOTO
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Now hiring!

2021

15/09/2021

The call will be opened soon!

jbecerra@iac.es, mapt@iac.es
Contact us if you are interested:
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Vera C. Rubin Observatory

The transient machine 

Large Synoptics Survey 
Telescope

8.4m telescope

Large FoV~9.6 deg^2

Limiting magnitude g~25 in 
30 s

Synergies with GTC for 
spectroscopic follow up of 
good GW counterpart 
candidates

Credits: LSST 19



New Robotic 
Telescope (NRT)

4 m robotic telescope @ La Palma

Focused on the study of transients

Quick response

Quick data reduction and analysis

Telescope design is almost fixed

Instrumentation design in progress

Credits: NRT 20



Fermi-LAT 

100 MeV-
tens GeV

MAGIC 
>100 GeV

CTA  >30 GeV

HAWC 

>1TeV HAWC: Water Cherenkov

MAGIC: Air Cherenkov

CTA: Air 
CherenkovSatélite Fermi-LAT

Gamma-ray observations 
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MAGIC telescopes
2 x 17 m diameter @ La Palma


Stereoscopic operation


FoV~3.5 degrees


MAGIC was designed for GRB follow up, 
able to repoint in 30 s


First detection of a GRB (GRB190114C) in 
the VHE gamma-ray band


This detection open the door of the very-
high-energy sky to GW counterparts


GW counterpart searches already at work
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MAGIC telescopes

MAGIC coll. Nature, 2019, 575, 455
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Cherenkov Telescope 
Array (CTA)

Credits: Gabriel Pérez Diaz (IAC) 25



Cherenkov Telescope 
Array (CTA)

Credits: Gabriel Pérez Diaz (IAC)

LST-1
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ASTRI Mini-Array
Array of 9 Small Size Telescopes (SST)


Precursor for CTA south observatory


Installation at Teide Observatory (Tenerife)

Credits: ASTRI 27



Key information 
for VHE follow up
While the FoV (~3.5-10 degrees) is relatively large 
w.r.t. optical telescopes, the sensitivity is limited 
mainly due to the strong background


Large area surveys cannot be performed with an 
acceptable sensitivity in short time. Divergent 
pointing can help, although it is energy dependent


Small error boxes/pointing observations are required


It is crucial to know the distance of the target
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Radiación  
Cherenkov

!30
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 33 Gérard, CTA coll. 2015, ICRC

Example divergent pointing for CTA
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Extragalactic Background Light (EBL)



Credits:M. Raue

]
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Credits:M. Raue

]
EBL 
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Credits:M. Raue

PG 1553+113
EBL 
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Aleksic et al. 2015

PG 1553+113(z~0.4)



 39
Credits: NASA



Take home 
message

Interest from IAC in the field, very happy to build collaborations 
within the GW Spanish community


The lessons learned from GW170817 shed light on kilonovae 
searches even not associated with GW detections


Different collaborations and instruments are being developed 
within the Spanish community for the GW electromagnetic 
counterpart searches


The gamma-ray community is rapidly developing and getting ready 
with new instrumentation to discover the first GW counterpart at 
the most energetic electromagnetic radiation regime
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