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February 11: We did it!
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LIGO Scientific Collaboration

5

Founded in 1997 
1000+ members 

15 countries 
www.ligo.org 



LIGO Scientific Collaboration 



Each group has quite a few young 
people!
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LIGO Laboratory 
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In the 70-80s: LIGO concept

Credit: LIGO/T. Pyle  

Rai Weiss, MIT 

Kip Thorne, Ron Drever, Caltech 



In the 90’s…

Livingston, LA 

Hanford, WA 

“Initial” LIGO detectors 
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Mentor and mentees in all scientific groups, developing technology and analyzing data 



Students in the media
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2008+: Building Advanced LIGO



Advanced LIGO detectors  
September 2015
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Properties of the merging binary black hole GW1509141

The LIGO Scientific Collaboration1 and The Virgo Collaboration2
2

1
The LSC3
2
Virgo4

( compiled 29 January 2016)5

PACS numbers: 04.80.Nn, 04.25.dg, 95.85.Sz, 97.80.–d6

FIG. 1. Posterior probability distributions for the source-frame
component masses msource

1

and msource

2

. In the 1-dimensional
marginalised distributions we show the Overall (solid), IMR-
Phenom (blue) and EOBNR (red) probability distributions; the
dashed vertical lines mark the 90% credible interval for the Over-
all PDF. The 2-dimensional plot shows the contours of the 50%

and 90% credible regions plotted over a color-coded posterior
density function.
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FIG. 2. Posterior probability distributions for the source-frame
mass and spin of the remnant BH produced by the coalescence of
GW150914. In the 1-dimensional marginalised distributions we
show the Overall (solid), IMRPhenom (blue) and EOBNR (red)
probability distributions; the dashed vertical lines mark the 90%

credible interval for the Overall PDF. The 2-dimensional plot
shows the contours of the 50% and 90% credible regions plotted
over a color-coded posterior density function.
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FIG. 3. Posterior PDFs for the source luminosity distance D
L

and
the the binary inclination ✓JN . In the 1-dimensional marginalised
distributions we show the Overall (solid), IMRPhenom (blue)
and EOBNR (red) probability distributions; the dashed vertical
lines mark the 90% credible interval for the Overall PDF. The 2-
dimensional plot shows the contours of the 50% and 90% credible
regions plotted over a color-coded posterior density function.

FIG. 4. Left: Posterior probability distributions (solid line) for the �
p

and �
e↵

spin parameters compared to their prior distribution
(green line). The dashed vertical lines mark the 90% credible interval. The 2-dimensional plot shows probability contours of the
prior (green) and marginalised posterior (black) distribution. The 2D plot shows the contours of the 50% and 90% credible regions
plotted over a color-coded posterior density function. Right: Posterior probability distributions for the dimensionless component spins
S
1

/m2

1

and S
2

/m2

2

relative to the orbital angular momentum L, marginalized over uncertainties in the azimuthal angles. The bins are
constructed linearly in spin magnitude and the cosine of the tilt angles cos

�1

(Ŝi · L̂), where i = {1, 2}, and, therefore, by design have
equal prior probability.

GW150914



Latest news from LLO
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Preliminary calibration 
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LIGO control rooms
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Sources of gravitational waves: 
not just black holes!
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NASA, WMAP 

Stochastic background from many unresolved 
sources, or from the beginning of the Universe 

? 

Short transients from supernova 
explosions or other sources 

W49B composite;  
X-ray: NASA/CXC/MIT/L.Lopez et al.;  

Infrared: Palomar; Radio: NSF/NRAO/VLA 

Crab pulsar (NASA, Chandra 
Observatory) 

Periodic, continuous waves 
Binary systems with neutron 
stars, and/or black holes 

Credit: John Rowe 
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The GW Detector Network 2015+ 

GEO600 
Advanced LIGO  

Hanford   

Advanced LIGO  
Livingston   

Advanced  
Virgo 

LIGO-India 

KAGRA 



People and LIGO

“LIGO Generations” 
http://www.kaistaats.com/film/ligo-generations/ 

“LIGO: A passion for understanding”  
http://www.kaistaats.com/film/ligo-passion/ 

My mentors: Peter Saulson, Rai Weiss 
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Lots of service activities – many 
with young scientists



Activities where input  
from young scientiss is essential
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Friendly activities in LVC 
meetings

26



Activities where input  
from young scientiss is essential



Activities where input  
from young scientiss is essential





Activities where input  
from young scientiss is essential

30



Thanks!
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Image credit: LIGO/T. Pyle  
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www.ligo.org 


