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Exciting Time for GW Discovery 

O1/O2 Discoveries: 
• 11 confirmed detections: 10 BBHs (4 previously unpublished), 1 BNS
• 14 marginal detections (FAR < 1/30 days, P_astro < 50%)

• 2015:  First Detection of GWs 
from Binary Black Hole Merger
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MS	2019

(O3:	https://gracedb.ligo.org )

• 2017: First Detection of GWs 
and Light from Binary Neutron 
Star Merger

Rainer Weiss     Kip Thorne     Barry Barish

(MIT)      (Caltech)  (Caltech)

• 2019 Apr 1 – : First Open Public 
Alert

• 2017: Nobel Prize in Physics

O3 Discoveries:
NSBH: 5
BNS : 3                                     

Mass Gap: 2                       
BBH:  21            
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UWA Gravitational Wave Astronomy Group
At the Frontier of GW Discoveries

• Authorized by LVC to generate GW open 
public alerts
• One of the 5 groups in the world !
• Based on 2 UWA PhD thesis + 1 MS thesis + 

several research papers

• Our detections are among the fastest!  
• Send alerts within 18-30 s after binary merger 
• Now aiming at pre-merger detections
• To facilitate prompt EM follow up observations

• Finalist for 2019 HPC Wire Reader’s Choice 
Award for “best use of HPC in physical 
sciences”  
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UWA GWA Group: MS/PhD Projects

SPIIR Collaboration

MAPS Cluster

Machine-learning 
Application for Physical 

Sciences   

GW Technology 
and Education 

Cluster

• Rapid	Online	Detection	and	Follow-ups	of	
Gravitational	Waves	
(Projects	within	the	LIGO-Virgo	Scientific	Collaboration)

• Pre-merger	Detection	of	Gravitational	Waves	and	
Electromagnetic	Follow-ups
(Projects	within	the	LIGO-Virgo	Scientific	Collaboration,	collaborate	with	ICRAR-Curtin,	MWA	and	ASKAP)

• Machine	Learning	for	GW	Discoveries
(Projects	within	the	LIGO-Virgo	Scientific	Collaboration,	collaborate	with	ICRAR-UWA	and	UWA	Computer	Science)

(Chatterjee,	C.	et	al	2019	PRD,	accepted	upon	revision)

(Clancy,	J.	et	al	2019,	MNRAS	Letter)

(GCN	Notices	at	gracedb.ligo.org,	Chu,	Q.	2017	UWA	PhD		thesis,	Hooper,	S.	2014	UWA	PhD	thesis…)		
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UWA GWA Group: MS/PhD Projects

• Coincidence	Search	for	Gravitational	Wave	and	Fast	
Radio	Bursts/Gamma	Ray	Bursts
(Project	within	the	LIGO-Virgo	Scientific	Collaboration,
collaborate	with	ASKAP/MWA/CRAFT)	

• Binary	Black	Hole	Merger	Modeling,	and	Using	GW	
Data	to	Probe	our	Universe				
(Collaborate	with	Caltech	and	USTC)

• High-performance	Computing,	Algorithm	Design,	
Mathematical	Optimization,	and GPU-Acceleration	
(Collaborate	with	UWA	Computer	Science	and	Tsinghua	U	in	China)

(Zhao & Wen 2018 PRD )(Wen & Phinney 2018 )

(Hooper S. et al 2012, Luan et al 2012, Liu et al 2012, Guo et al 2018 , Chu 2017


