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  Tutorials (jupyter/collab notebooks, videos, etc.)
  https://www.gw-openscience.org/tutorials

  Open Data
  https://www.gw-openscience.org/data

  Event portal
  https://www.gw-openscience.org/eventapi
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Extracting Astrophysics from a GW Observation
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Extracting Astrophysics from a GW Observation
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Extracting Astrophysics from a GW Observation
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Extracting Astrophysics from a GW Observation
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O1
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GWTC-1
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https://dcc.ligo.org/LIGO-P1800307/public

Paper

https://gwosc.org/eventapi/html/GWTC-1-confident

Event Portal
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What we learned

Abbott et al 2019 Phys. Rev. X 9, 031040 (GWTC-1) 12
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What we learned
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Why is this important?
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Why is this important?



LIGO-Virgo’s 3rd Observation Run

O3 began on April 1, 2019.

Mid-run commissioning break started Oct 1 2019 at 15:00:00 UTC.
• Scattered light mitigation.
• Hanford squeezing improvements.
• Virgo power increased from 18W to 26W.

LIGO/Virgo/KAGRA Memorandum of Agreement signed Oct 4.

O3b began Nov 1 at 15:00:00 UTC, and ended March 27, 2020.
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GWTC-2
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https://dcc.ligo.org/P2000061/public

Paper

https://gwosc.org/eventapi/html/GWTC-2

Event Portal
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GWTC-3
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https://dcc.ligo.org/P2000318/public

Paper

https://gwosc.org/eventapi/html/GWTC-3-confident

Event Portal
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O3 Sensitive Volume

Abbott et al 2022 arXiv:2111.03606 (GWTC-3)
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Source Masses – GWTC-2

Abbott et al 2021 Phys. Rev. X 11, 021053 (GWTC-2)
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Source Masses – GWTC-3

Abbott et al 2022 arXiv:2111.03606 (GWTC-3)
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Source Spins – GWTC-2

Abbott et al 2021 Phys. Rev. X 11, 021053 (GWTC-2)



25

Source Spins – GWTC-3

Abbott et al 2022 arXiv:2111.03606 (GWTC-3)



Extracting Astrophysics many GW Observations

Foreman-Mackey et al 2014 ApJ 795 64 45
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Population Mass Properties

R. Abbott et al 2021 ApJL 913 L7 (GWTC-2 Pop.)
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Population Mass Properties

R. Abbott et al 2021 ApJL 913 L7 (GWTC-2 Pop.)
R. Abbott et al 2022 arXiv:2111.03634  (GWTC-3 Pop.)
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Semi-Parametric Modeling

Bruce Edelman et al 2022 ApJ 924 101
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Population Mass Properties

R. Abbott et al 2022 arXiv:2111.03634  (GWTC-3 Pop.)
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Population Spin Properties

R. Abbott et al 2022 arXiv:2111.03634  (GWTC-3 Pop.)
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Population Spin Properties

R. Abbott et al 2022 arXiv:2111.03634  (GWTC-3 Pop.)
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Redshift Dependence

R. Abbott et al 2022 arXiv:2111.03634  (GWTC-3 Pop.)



Thank You
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