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Cosmic fireworks: First Light

Discovery
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Figure 1. The joint, multimessenger detection of GW170817 and GRB 170817A. Top: The summed
GBM lightcurve for sodium iodide (NaIs) detectors 1, 2, and 5 for GRB 170817A between 10 and 50 keV,
matching the 100 ms time bins of SPI-ACS data. The background estimate from Goldstein et al. (2016)
is overlaid in red. Second: The same as the top panel but in the 50–300 keV energy range. Third: The
SPI-ACS lightcurve with the energy range starting approximately at 100 keV and with a high energy limit
of least 80MeV. Bottom: The time-frequency map of GW170817 was obtained by coherently combining
LIGO-Hanford and LIGO-Livingston data. All times here are referenced to the GW170817 trigger time
TGW
0 .

GW trigger: 
17 Aug 2017  
12:41:04 UT  

Gamma rays: 
17 Aug 2017  
12:41:06 UT

LSC et al, 2017, ApJL



AstroSat: location by non-detection
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GBM: von Kienlin et al., GCN 21520; IPN: Svinkin et al., GCN 21515 
Arvind. B / Leo Singer / GROWTH collaboration, Kasliwal et al, 2017, Science
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Initial follow-up
• 6 neutrinos within ±500 s : Hanle follow-up 
» (IceCube, GCN 21508) 

• Fermi, Integral detection 
» See joint paper by LVC, Fermi, Integral 

• IPN triangulation into a band 
» GCN 21515 

• Nothing seen by AstroSat CZTI, Insight-HXMT, 
Swift/BAT, AGILE MCAL/GRID 
» GCNs 21514, 21518, 21524, 21525, 21526
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Evolution of localisation
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LSC et al, GCN 21509, 21513 
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Location
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LSC et al, 2017, ApJL; Swope: Coulter et al., GCN 21529;  
GBM: von Kienlin et al., GCN 21520; IPN: Svinkin et al., GCN 21515
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GROWTH collaboration 
Kasliwal et al, 2017, Science
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Ground-based follow-up
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Credits: Pavan Hebbar, Varun Bhalerao (IITB), David Kaplan (UW Milwaukee),  
Mansi Kasliwal (Caltech), GROWTH collaboration



Ultra-violet detection

11
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Credit: Evans et al., 2017 (Science)

Xrays: Not seen at first, seen 9 and 15 days later 
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Radio detection
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GROWTH collaboration, Hallinan, Corsi et al, 2017, Science



GMRT
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GROWTH collaboration, Hallinan, Corsi et al, 2017, Science 
Kim, S., Schulze, S., Resmi L et al., 2017, ApJ Letters



So what is this object?
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High energy 
trigger

Afterglow

GW event 
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GW + High Energy
• What are the chances of randomly finding a 

GRB and a GW event close in time? 

• What are the chances of randomly finding them 
in the same part of the sky?
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Like no other
• Supernova? 
• Nova? 
• Flare star? 
• Afterglow of something else?
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Light curve evolution
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Credit: Atharva Patil, Arvind B, Himanshu Verma, Varun Bhalerao (IIT Bombay), and GROWTH collaboration
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Observed spectra
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Credit: LSC et al, 2017, ApJL



The meaning of it all

Interpretation
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Kilonova models: Brian Metzger’s talk!
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“Cocoon model” - Kasliwal et al, 2017, Science



Future outlook
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Strength in numbers
> 3500 authors 

~ 950 institutes 

~48 followup groups (MMA paper) 

70 observatories 

>100 instruments
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Future: Indian Perspective
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GROWTH India updates

GROWTH 
India
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Hrishikesh Atharva Viraj
Tarun
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The future is bright!


