
  

Binary neutron-star
parameter estimation with 

Advanced LIGO
Christopher Berry

University of Birmingham
cplb@star.sr.bham.ac.uk

@cplberry
For the LIGO Scientific Collaboration

Ilya Mandel, Hannah Middleton, Leo Singer, Alex Urban, Alberto Vecchio, Salvatore Vitale, 
Kipp Cannon, Ben Farr, Will Farr, Philip Graff, Chad Hanna, Carl-Johan Haster,

Satya Mohapatra, Chris Pankow, Larry Price, Trevor Sidery & John Veitch 

17 June 2015

GWPAW, Osaka

LIGO Document Number DCC-G1500553



  

Binary neutron stars

Credit: NASA 

Double pulsar
J0737–3039

Courtesy:
M. Kramer

0.4–400 events per year at design 
sensitivity (arXiv:1003.2480)



  

How we do 
parameter 
estimation

What we can 
learn about 
binary neutron 
stars



  
Szilagyi et al. (2015)
arXiv:1502.04953

Inspirals 
are 
well 
under-
stood



  

Exploring parameter space

Mapping the posterior is 
difficult (arXiv:1409.7215)



  

Deviations from EinsteinTime taken
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www.ligo.org/scientists/first2years/

Amaldi 11, 11 am, 22 June 2015
Leo Singer: The needle in the 100 deg² 
haystack



  

Detection

arXiv: 1411.6934



  
arXiv:1411.6934www.ligo.org/scientists/first2years/

Sky localization



  

arXiv:1406.5623, 
1411.6934



  

arXiv:1411.6934
Chirp 
mass 
without 
spin 



  

Farr et al. (2015)

in prep.

Preliminary
Chirp 
mass 
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Summary

Gravitational-wave astronomy spans a range 
of frequencies and sources.
Binary neutron stars may be main source for 
Advanced LIGO & Virgo.

Measure sky position at low latency & chirp 
mass at medium latency.
Individual masses (and spins) may not be well 
measured.

Parameter estimation can be expensive.
Adopt different approaches for different 
problems



  
arXiv:1411.6934 

www.ligo.org/scientists/first2years/

Thank you



  

Advanced-detector era

See arXiv:1304.0670



  

Detector network



  

Sky localization

arXiv:1411.6934



  

Chirp mass

Chirp mass gives leading-order amplitude and phase 
evolution (arXiv:0903.0338)



  
arXiv:1411.6934

Chirp mass



  
Farr et al. (2015)

in prep.
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