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Rumours are ALWAYS wrong

Hi all, the LIGO rumour seems real, and will
apparently come out in Nature Feb 11 (no doubt
with press release), so keep your eyes out for it.

Spies who have seen the paper say they have
seen gravitational waves from a binary black
hole merger. they claim that the two detectors
detected it consistent with it moving at speed ¢
given the distance between them, and quote an
equivalent 5.1 sigma detection. the bh masses
were 36 and 29 solar masses initially and 62 at
the end. Apparently the signal is spectacular and
they even see the ring-down to kerr at the end.

Woohoo! (I hope)
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GW1509214:FACTSHEET

BACKGROUND IMAGES: TI “~FREQUENCY TRACE (TOP) AND TIME-SERIES
(BOTTOM) IN THE TWO LIGO DETECTORS; SIMULATION OF BLACK HOLE
HORIZONS (MIDDLE-TOP), BEST FIT WAVEFORM (MIDDLE-BOTTOM)

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

observed by LIGO L1, H1 duration from 30 Hz ~ 200 ms
source type black hole (BH) binary | # cycles from 30 Hz ~10
date 14 Sept 2015 peak GW strain 1x 102
time 09:50:45 UTC peak displacement of +0.002 fm
likely distaee 0.75 to 1.9 Gly interferometers arms
190 to 590 Mpc frequencl)(//év:\;lelen.gth 150 Hz, 2000 km
redshift 0.054 to 0.136 at peak LY strain
peak speed of BHs ~0.6c
signal-to-noise ratio f4 peak GW luminosity 3.6 x 10% erg s™
false alarm prob. < 1 in 5 million radiated GW energy 2.5-3.5 Mo
false alarm rate < 1in 200,000 yr remnant ringdown freq.  ~ 250 Hz
Source Masses Mo . .
remnant damping time ~4ms
to.tal mass SR remnant size, area 180 km, 3.5 x 10° km?
e (E srEmal consistent with passes all tests
secondary BH 25 to 33 general relativity? performed
remnant BH 58-67 graviton mass bound <1.2x1022eV
ms raglo RS A coalescence rate of 2 to 400 Goc vr-!
primary BH spin <07 binary black holes to MRS
secondary BH spin <0.9 - -
online trigger latency ~ 3 min
remnant BH spin 0.57 to 0.72 # offline analysis pipelines 5
signal arrival time arrived in L1 7 ms 50 milli =20.000
delay before H1 CPU hours consumed >~ mron (=20,
| PCs run for 100 days)
likely sky position Southern Hemisphere
[ ) \ papers on Feb 11, 2016 13
likely orientation face-on/off 1000. 80 institutions
resolved to ~600 sq. deg. # researchers :

in 15 countries

Detector noise introduces errors in measurement. Parameter ranges correspond to 90% credible bounds
Acronyms: L1=LIGO Livingston, H1=LIGO Hanford; Gly=giga lightyear=9.46 x 10'2 km; Mpc=mega
parsec=3.2 million lightyear, Gpc=10° Mpc, fm=femtometer=10"> m, Mo=1 solar mass=2 x 103°kg
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paper and companion papers

https://dcc.ligo.org/LIGO-P150914/public
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https://dcc.ligo.org/LIGO-P150914/public
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