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Bayesian inference
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first direct detection of gravitational waves (GW) and first direct observation
of a black hole binary

observed by LIGO L1, H1Y duration from 30 Hz ~ 200 ms
source type black hole (BH) bimary f cycles from 30 Mz ~-10
date 14 Sept 2015 peak GW stran 1x 107"
time 09:5045 UTC :
T peak displacement of +0.002 fm
lkely distance to 1. y interf erometers arms
230 to 570 Mpc frequency/wavelength 150 Hz. 2000 kem
redshift 0.054 0 0.136 ¥t poak OWsrain
peak speed of BHs ~0.6¢c
signel-to-nolee ratio 4 pe ak GW luminosity 346 x10*% ergs’
false alarm prob. <1 in 5 million radisted GW energy 2535Mm
false alarm rate < 1 in 200,000 yr remnant ringdown freq. - 250 Hz
Source Masses M remnant damping time - & o
total mass 60 to 70 remnamt size, area 180 fem, 3.5 x 10" kem®
primary BH 32 to 41 consistent with passes all tests
secondary BM 25 t0 33 general relativity? performed
remnant BH 58 to 67 graviton mass bound <1.2x 105 v
mass ratio 0.6t coslescente rate of .
se condary BH spin <09
onlne trigger atency = 3 min
remnant BH spin 057 t0 0.72 # offine snalyss pipelines 5
signal arrival time arivedin L1 7 e 50 million (=20,000
- ™ =20,
de lay before H1 CPU bhours consumed -

ke ly sky position

S0 uthern Hemusphere

PCs run for 100 days)
papers on Feb 11, 2016 13

likely orientation face-on/off
s researchers  ~1000, 80 institutions
resolved to ~600 sq deg _ .
n 15 countries
Detector nose imrody arrors n measuremant. Paramete noe espond to 0% credible bound
Acronyms L1+ g Hi=LDG( b y =g 11ye v & x n. M 0
parsecs 1.2 mikon kghtyedr, Cpo=10° Mpc, imsfemtometer=10'* m, MoO=1 solar mass=2 x 10%kg



Bayesian inference
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Gravitational waves ER->T?
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How to detect
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How to detect
Masses in the Stellar Graveyard
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HOW tO deteCt From: GW plotter
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