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GWOSC: Public Web Presence

https://www.gw-openscience.org

ket Gravitational Wave Open Science Center

A Data- Software~ Online Status~ About GWOSC~

The Gravitational Wave Open Science Center provides data from gravitational-wave
observatories, along with access to tutorials and software tools.

(Credits: C. Gray)

@ Get started!

@ LIGO/Virgo alerts began April 2, 2019
/' Download data

>4 Join the email list

@ Attend an open data workshop

LIGO and Virgo GW strain, data quality and hardware injection time series.
Documentation, tutorials, software, publications, projects, detector status and more.
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https://www.gw-openscience.org

Gravitational Wave Open Data

 Open data is data that can be freely used, re-used and redistributed by anyone
— subject only, at most, to the requirement to attribute and share alike.

* The GWOSC open data release policy is documented within the
LIGO Data Management Plan (https://dcc.ligo.org/LIGO-M1000066/public).

 Two primary types of open data releases:

— Comprehensive [O(TBs)] bulk data sets for “observing runs”.

» Releases will occur every 6 months, in blocks of 6 months of data, with a latency of 18
months from the end of acquisition of each observing block.

* The first 6 months of O3 data will be releases ~ April 2021.
— Roughly one hour data blocks [O(GBs)] tied to “events”.
* Released at the time of publication(s) for the event(s).
— Data releases are supplemented by documentation, tutorials and software
to facilitate use outside the LIGO/Virgo Collaboration.

e Data sets are time series in several formats (HDF5, GWF, GZIP ASCII for

events).
Astrolnformatics - GWOSC 3


https://www.gw-openscience.org/acknowledgement/
https://dcc.ligo.org/LIGO-M1000066/public

Gravitational Wave Data Products

e Data from LIGO’s 2(3) detectors available for Initial LIGO S5
and S6 science runs and Advanced LIGO’s O1 and 02

observation runs.
e Data from Advanced Virgo is now available starting with
their participation in O2.
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Released Data

(timelines —
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Menu Navigation

wrao Gravitational Wave Open Science Center

A Data- Software- Online Status- About GWOSC-

Strain Data
Catalogs The Gravitational Wave Open Science Center provides data from gravitational-wave
Timelines observatories, along with access to tutorials and software tools.

LIGO Hanford Observatory, Washington Virge detector, Ttaly

(Credits: C. Gray) (Credits: Virgo Callabaration)

Get started!

LIGO/Virgo alerts began April 2, 2019

6 6

Download data

Join the email list

@ K »

Attend an open data workshop
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Menu Navigation

wrao Gravitational Wave Open Science Center

A Data- Software- Online Status- About GWOSC-

Software Packages
Tutorials The Gravitational Wave Open Science Center provides data from gravitational-wave
Web Apps observatories, along with access to tutorials and software tools.

LIGO Hanford Observatory, Washington Virge detector, Ttaly

(Credits: C. Gray) (Credits: Virgo Collabaration)

Get started!

6 6

LIGO/Virgo alerts began April 2, 2019
Download data

Join the email list

@ K »

Attend an open data workshop
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Menu Navigation

rao Gravitational Wave Open Science Center

A Data- Software- Online Status- About GWOSC-

Detector Status
/ ucoyvirgo Alerts  The Gravitational Wave Open Science Center provides data from gravitational-wave

My Sources observatories, along with access to tutorials and software tools.
GPS to UTC

LIGO Hanford Observatory, Washington LIGO Livingston Observatory, Louisiana Virgo detector, Ttaly

(Credits: C. Gray) (Credits: J. Giaime) (Credits: Virgo Collaboration)

Get started!

6 0c

LIGO/Virgo alerts began April 2, 2019
Download data

Join the email list

@ KX »

Attend an open data workshop
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Menu Navigation

oo Gravitational Wave Open Science Center

A Data- Software- Online Status- About GWOSC-

About
/ Acknowledge ational Wave Open Science Center provides data from gravitational-wave

Projects ibservatories, along with access to tutorials and software tools.
Contact

LIGO Hanford Observatary, Washington Virgo detector, Italy

(Credits: C. Gray) (Credits: Virgo Collaboration)

Get started!

6 0c

LIGO/Virgo alerts began April 2, 2019
Download data

Join the email list

@ X =

Attend an open data workshop
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Timelines — when and what data are available

wrao Gravitational Wave Open Science Center

A Data- Software- Online Status- About GWOSC-

Strain Data
/ Catalogs Gravitational Wave Open Science Center provides data from gravitational-wave
Timelines observatories, along with access to tutorials and software tools.

LIGO Hanford Observatory, Washington LIGO Livingstan Observatory, Louisiana Virgo detect
(Credits: C. Gray) (Credits: ). Giaime) (Credits: Virgo Collaboration)

Get started!

6 6

LIGO/Virgo alerts began April 2, 2019
Download data
Join the email list

Attend an open data workshop

@ K »
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Timelines — when and what data are available

wrao Gravitational Wave Open Science Center

A Data- Software- Online Status- About GWOSC-

Strain Data

ey Gravitational Wave Open Science Center provides data from gravitational-wave
@ observatories, along with access to tutorials and software tools.

LIGO Hanford Observatory, Washington LIGO Livingstan Observatory, Louisiana Virgo detect
(Credits: C. Gray) (Credits: ). Giaime) (Credits: Virgo Collaboration)

Get started!

6 6

LIGO/Virgo alerts began April 2, 2019
Download data
Join the email list

Attend an open data workshop

@ K »
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Timelines — when and what data are available

wreo

L

Data~

Strain Data

6 6

DX
G

Software -

Gravitati

Online Status~

Gravitational
observal

LIGO Hanford Observatory, Washington

(Credits: C. Gray)

Get started!

LIGO/Virgo a
Download dat
Join the emai

Attend an ope¢

rao Gravitational Wave Open Science Center

A Data- Software~  Online Status~  About GWOSC~

Timeline technology provides instant access to time-based metadata on scales from seconds to
Timeline centuries. Timeline is developed by the Gravitational Wave Open Science Center, which is
supported by the U.S. National Science Foundation.

Welcome to Timeline. This page provides information on when LIGO was collecting science mode data, as well as
data quality classifications and injection times.

Timeline Queries

* Use the All Timeline Query Form to request any of the Timeline or Segment Lists

e Use the Run Timeline Query Form to request any of the Run Timeline or Segment Lists.

* Use the Pre-Catalog Event Timeline Query Form to request any of the Pre-Catalog Event Timeline or
Segment Lists.

* Use the Catalog Timeline Query Form to request any of the Catalog Timeline or Segment Lists.

* Use the Marginal CBC Trigger Timeline Query Form to request any of the Marginal CBC Trigger Timeline or
Segment Lists.

Timeline Quick Links

Some common example plots are linked below:
Science Mode Timelines
 Five detectors since 2005

Timelines from the O2 run, 2016-2017
e Three detectors over the 02 run
e Passes 02 Burst checks for H1, L1, V1
® Passes 02 CBC checks for H1, L1, V1
e Times with no Continuous-Wave injections

Timelines from the O1 run, 2015-2016
* Two detectors over the O1 run
e Passes O1 Burst checks for H1, L1
e Passes 01 CBC checks for H1, L1
e Times with no Continuous-Wave injections

Timelines from the S6 run, 2009-2010
* Two detectors over the S6 run 2009-2010
e Passes S6 burst checks for H1, L1
® Passes S6 high mass CBC checks for H1, L1
® Passes S6 low mass CBC checks for H1, L1
e Passes S6 Stochastic checks for H1, L1
e Passes S6 Continuous wave checks for H1, L1
® S6 injections

Timelines from the S5 run, 2005-2007
® Three detectors over the S5 run 2005-2007
e Passes S5 burst checks for H1, H2, L1
e Passes S5 high mass CBC checks for H1, H2, L1
e Passes S5 low mass CBC checks for H1, H2, L1
® Passes S5 Stochastic checks for H1, H2, L1
® Passes S5 Continuous wave checks for H1, H2, L1
e S5 injections except CW
e S5 CW injections

14



Timelines — when and what data are available

raeo Gravitati

rao Gravitational Wave Open Science Center

A Data- Software- Online Status-

A Data- Software~  Online Status~  About GWOSC~
Strain Data

Gravitational
observal Timeline technology provides instant access to time-based metadata on scales from seconds to
Timeline centuries. Timeline is developed by the Gravitational Wave Open Science Center, which is
supported by the U.S. National Science Foundation.

Welcome to Timeline. This page provides information on when LIGO was collecting science mode data, as well as
data quality classifications and injection times.

Timeline Queries

request any of the Timeline or Segment Lists

request any of the Run Timeline or Segment Lists.

* Use the e Query Form to request any of the Pre-Catalog Event Timeline or
Segment Lists.

* Use the Catalog Timeline Query Form to request any of the Catalog Timeline or Segment Lists.

* Use the Marginal CBC Trigger Timeline Query Form to request any of the Marginal CBC Trigger Timeline or
Segment Lists.

Timeline Quick Links

Some common example plots are linked below:
LIGO Hanford Observatory, Washington Science Mode Timelines
(Credits: C. Gray) ® Five detectors since 2005

Timelines from the O2 run, 2016-2017
e Three detectors over the 02 run
e Passes 02 Burst checks for H1, L1, V1
Get started! ® Passes 02 CBC checks for H1, L1, V1

e Times with no Continuous-Wave injections
Timelines from the O1 run, 2015-2016
i * Two detectors over the O1 run
LIGO/VIrgo a e Passes O1 Burst checks for H1, L1
e Passes 01 CBC checks for H1, L1
e Times with no Continuous-Wave injections

Timelines from the S6 run, 2009-2010
* Two detectors over the S6 run 2009-2010
. - ® Passes S6 burst checks for H1, L1
JOII‘I the email ® Passes S6 high mass CBC checks for H1, L1
® Passes S6 low mass CBC checks for H1, L1
e Passes S6 Stochastic checks for H1, L1
Attend an ope ® Passes S6 Continuous wave checks for H1, L1
® S6 injections

Timelines from the S5 run, 2005-2007
® Three detectors over the S5 run 2005-2007
e Passes S5 burst checks for H1, H2, L1
e Passes S5 high mass CBC checks for H1, H2, L1
e Passes S5 low mass CBC checks for H1, H2, L1
® Passes S5 Stochastic checks for H1, H2, L1
® Passes S5 Continuous wave checks for H1, H2, L1
e S5 injections except CW
e S5 CW injections

6 6

Download dat

DX
G




Timelines — when and what data are available

Gravitati raeo Gravitational Wave Open Science Center
A Data- Software-  Online Status- A Data- Software- Online Status- About GWOSC-
A Data~ Softw:
Strain Data |
Gravitational Timelines are available to display times when a number of GW instruments were collecting data, as well as data quality and injection
b i information. This information can be retrieved as a plot, an ASCII list of segments, or as JSON data. A simple URL pattern is all you need to
observa Timelin find the segment information you want. To see how these URLs are constructed, fill in the information below, and see the URL that appears

at the bottom of the screen.

Run Timeline Query Form

Welcome to Select Data Set: S5 S6 o1 ‘ 02 )

data quality

Timeline QI 01 dataset
* Use the GPS start: 1126051217 ( 2015-09-12T00:00:00 )
e Use tﬁ
* Use GPSend: 1137254417 (2016-01-19T16:00:00 )

Segmel
® Use the Enter the starting GPS: 1126051217 (GPS «» UTC converter)
® Use the
. s'egme| Enter the end GPS or
Timeline Q duration in seconds: 1137254417
Some comm .
LIGO Hanford Observatory, Washington Science Moa Select display type:

o Plot: Plot fraction of time that passes the chosen DQ level in each time bin

(Credis: C. Gray) e Five de
o Segment List: ASCII segment list (tutorial on segments)
Timelines frt JSON Single Segment List: Segment list for single category in JSON format
: 12;2:; JSON All Segment Lists: Segment lists for all categories in JSON format (Takes several minutes to load.)
@ Get started' e Passes Select flag names. For plots and JSON, multiple selections can be made, but for segments, only one can be selected. There is more
- e Times \ information about these flags here.
Timelines frc mH1_BURST_CAT1 L1_BURST_CAT1
2 e Two de H1_BURST_CAT2 L1_BURST_CAT2
@ LIGO/VIrgo a ® Passes H1_BURST_CAT3 L1_BURST_CAT3
® Passes H1_CBC_CAT1 L1_CBC_CAT1
¢ Times v H1_CBC_CAT2 L1_CBC_CAT2
' Download dal Timelines fr H1_CBC_CAT3 L1_CBC_CAT3
o Two de H1_DATA L1_DATA
. . o Passes H1_NO_BURST_HW_INJ L1_NO_BURST_HW_INJ
@ Join the emai o Passes H1_NO_CBC_HW_INJ L1_NO_CBC_HW_INJ
® Passes H1_NO_CW_HW_INJ L1_NO_CW_HW_INJ
® Passes H1_NO_DETCHAR_HW_INJ L1_NO_DETCHAR_HW_INJ
@ Attend an op‘ ® Passes H1_NO_STOCH_HW_INJ L1_NO_STOCH_HW_INJ
* 6 inje Get your Timeline at:
Timelines frc . .
o Three c https://www.gw-osc.org/timeline/show/01/H1_BURST_CAT1/1126051217/11203200/
e Passes
e Passes
e Passes
® Passes
® Passes

® S5 inje
e S5CW




Timelines — when and what data are available

Gravitati

Gravitational Wave Open Science Center

A Data- Software- Online Status- ®

A Data~ Softw:
Strain Data

Gravitational

observal i )
Timelin

Welcome to
data quality
Timeline QI
® Use the

* Use tﬁ

* Use the
Segmel

® Use the

® Use the
Segmel

Timeline Q
Some comm

Science Moa
e Five de

LIGO Hanford Observatory, Washington

(Credits: C. Gray)

Timelines fr
e Three ¢
® Passes
® Passes
® Times v

Get started!

Timelines fr
* Two de
® Passes
® Passes
® Times v

LIGO/Virgo a

6 6

Download dat

Timelines frc
* Two de
® Passes
® Passes
® Passes
® Passes
® Passes
® S6 inje

Join the emai

Attend an ope¢

@ KX -

Timelines fr
® Three ¢
e Passes
® Passes
® Passes
® Passes
® Passes
* S5 inje
e S5CW

Data~ Software -

Select flag names. For Plots and JSON, multiple selections can be made, but for segments, only one can be selected. There is more

Online Status-  About GWOSC-

Timelines are available to display times when a number of GW instruments were collecting data, as well as data quality and injection
information. This information can be retrieved as a plot, an ASCII list of segments, or as JSON data. A simple URL pattern is all you need to
find the segment information you want. To see how these URLs are constructed, fill in the information below, and see the URL that appears
at the bottom of the screen.

Run Timeline Query Form

Select Data Set: S5 S6 01 02

02 dataset

GPS start: 1164556817 ( 2016-11-30T16:00:00 )

GPSend: 1187733618 ( 2017-08-25T22:00:00)

Enter the starting GPS: 1164556817 (GPS « UTC converter)

Enter the end GPS or
duration in seconds: 1187733618

Select display type:
o Plot: Plot fraction of time that passes the chosen DQ level in each time bin
Segment List: ASCII segment list (tutorial on segments)
JSON Single Segment List: Segment list for single category in JSON format
ts: Segment lists for all categories in JSON format (Takes several minutes to load.)

e flags here.
L1_BURST_CAT1

L1_BURST_CAT2
L1_BURST_CAT3

@H1_BURST_CAT1
H1_BURST_CAT2
H1_BURST_CAT3

V1_BURST_CAT1
V1_BURST_CAT2
V1_BURST_CAT3

H1_CBC_CAT1 L1_CBC_CAT1 V1_CBC_CAT1
H1_CBC_CAT2 L1_CBC_CAT2 V1_CBC_CAT2
H1_CBC_CAT3 L1_CBC_CAT3 V1_CBC_CAT3
H1_DATA L1_DATA V1_DATA

L1_NO_BURST_HW_IN]
L1_NO_CBC_HW_IN]
L1_NO_CW_HW_INJ]
L1_NO_DETCHAR_HW_INJ
L1_NO_STOCH_HW_INJ

V1_NO_BURST_HW_IN]
V1_NO_CBC_HW_INJ]
V1_NO_CW_HW_IN]
V1_NO_DETCHAR_HW_INJ]
V1_NO_STOCH_HW_IN]

H1_NO_BURST_HW_IN]
H1_NO_CBC_HW_IN)
H1_NO_CW_HW_IN]
H1_NO_DETCHAR_HW_IN]
H1_NO_STOCH_HW_IN]

Get your Timeline at:

https://www.gw-osc.org/timeline/show/02_16KHZ_R1/H1_BURST_CAT1/1164556817/23176801/
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Timelines — when and what data are available

Gravitati

Gravitational Wave Open Science Center

A Data- Software- Online Status- a

A Data~ Softw:
Strain Data

Gravitational

observal i )
Timelin

Welcome to
data quality
Timeline Q
® Use the

* Use t@

* Use the
Segme

* Use the

® Use the
Segmel

Timeline Q

Some comm
Science Moa
e Five de

LIGO Hanford Observatory, Washington

(Credits: C. Gray)

Timelines frt

e Three ¢

® Passes

Get started! ; Passes
® Times \
Timelines fr
e Two de

® Passes

® Passes

® Times \

LIGO/Virgo a

6 6

Download dat

Timelines frc

* Two de

. . ® Passes
Join the emai « Passes
® Passes

e Passes

Attend an ope * Passes
® S6 inje

@ KX -

Timelines frt
® Three ¢
e Passes
® Passes
® Passes
® Passes
® Passes
® S5 inje
e S5CW

Data- Software- Online Status-  About GWOSC-

Get your Timeline at:

Timelines are available to display times when a number of GW instruments were collecting data, as well as data quality and injection
information. This information can be retrieved as a plot, an ASCII list of segments, or as JSON data. A simple URL pattern is all you need to
find the segment information you want. To see how these URLs are constructed, fill in the information below, and see the URL that appears
at the bottom of the screen.

Run Timeline Query Form

Select Data Set: S5 S6 01 02

02 dataset
GPS start: 1164556817 ( 2016-11-30T16:00:00)

GPS end: 1187733618 ( 2017-08-25T22:00:00)

Enter the starting GPS: 1164556817 (GPS «» UTC converter)
Enter the end GPS or
duration in seconds: 1187733618

Select display type:
o Plot: Plot fraction of time that passes the chosen DQ level in each time bin
Segment List: ASCII segment list (tutorial on segments)
~ JSON Single Segment List: Segment list for single category in JSON format
~ JSON All Segment Lists: Segment lists for all categories in JSON format (Takes several minutes to load.)

Select flag names. For plots and JSON, multiple selections can be made, but for segments, only one can be selected. There is more
information about these flags here.
H1_BURST_CAT1

H1_BURST_CAT2
H1_BURST_CAT3

L1_BURST_CAT1
L1_BURST_CAT2
L1_BURST_CAT3

V1_BURST_CAT1
V1_BURST_CAT2
V1_BURST_CAT3

@H1_CBC_CAT1 L1_CBC_CAT1 V1_CBC_CAT1
@H1_CBC_CAT2 L1_CBC_CAT2 V1_CBC_CAT2
@H1_CBC_CAT3 L1_CBC_CAT3 V1_CBC_CAT3
©H1_DATA L1_DATA V1_DATA

H1_NO_BURST_HW_IN]
©H1_NO_CBC_HW_INJ

H1_NO_CW_HW_IN]

H1_NO_DETCHAR_HW_INJ
QCH_HW_IN]

L1_NO_BURST_HW_INJ]
L1_NO_CBC_HW_IN]
L1_NO_CW_HW_IN]
L1_NO_DETCHAR_HW_IN]
L1_NO_STOCH_HW_INJ

V1_NO_BURST_HW_INJ]
V1_NO_CBC_HW_INJ
V1_NO_CW_HW_IN)
V1_NO_DETCHAR_HW_INJ]
V1_NO_STOCH_HW_INJ]

WWW.gw-osc.org/timeline/show/02_16KHZ_R1

https:
/H1_CBC_CAT1*H1_CBC_CAT2*H1_CBC_CAT3*H1_DATA*H1_NO_CBC_HW_IN]/1164556817/23176801/
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Timelines — when and what data are available

Gravitati

wrats wrat Gravitational Wave Open Science Center

A Data- Software- Online Status-

Strain Data
Gravitational
observal

LIGO Hanford Observatory, Washington

(Credits: C. Gray)

Get started!

LIGO/Virgo a

6 6

Download dat
Join the emai

Attend an ope¢

@ KX -

A Data- Software- A Data- Software- Online Status-  About GWOSC-

Data~  Softwi

Timelines are av
information. Thit
find the segmen

Timeline The vertical axis indicates the fraction of time a flag is on during each "Sample time".

Timelin at the bottom of
Run Timeline ¢ 0n.
From: 2016-11-30T16:00:00 Plot width: 8.82 months Zoom out all the way Zoom out
= GPS 1164556817 = 23176801 s
Welcome to Select Data ¢
data quality To: 2017-08-25T22:00:00 o\ time: 18.20 hours Coarser resolution Finer resolution
Timeline Q 02 dataset - GPS 1187733618
. ﬂse :E GPS start: 11 URL for this view | Download these data
* Use
* Use the GPS end: 11 To zoom by factor 2, click in any panel.
Segme! : 10
* Use the Enter the startil
® Use the
Segmel 0.0
Enter the end G
Timeline Q L 2017-01-31 2017-05-02 2017-08-01
duration in sec
Some comm . 1.0
Science Moc ielPeldtdI:rlf;l ty
Five d ot: Plot frac H1_CBC_CAT2
) ‘ .|ve S Segment Lis' 0.0
Timelines fr: ~ JSON Single 2017-01-31 2017-05-02 2017-08-01
o Three ¢ ~ JSON All Seg
® Passes 1.0
© Passes Select flag nan
o Times information abot H1_CBC_CAT3 . ‘ | |
Timelines frt H1_BURST_C
o Two de H1_BURST C 2017-01-31 2017-05-02 2017-08-01
® Passes H1_BURST_C 0
® Passes @wH1_CBC_CAT :
¢ Times \ @H1_CBC_CAT Hi DATA l “ l
- 0.0
Timelines frc @H1_CBC_CAT
e Two de Hl—DATA < 2017-01-31 2017-05-02 2017-08-01
® Passes H1_NO_BURS
® Passes ©H1_NO_CBC_ 1.0
® Passes H1_NO_Cw_|
© Passes H1_NO_DETC H1_NO_CBC_HW_IN]
® Passes C
- 2017-01-31 2017-05-02 2017-08-01
® S6 inje

Get your Timeline
Timelines frt P
e Three ¢ ; ]
. o /H1_CBC_CAT
® Passes
® Passes
® Passes
® Passes
® S5 inje
e S5CW
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GW STRAIN DATA ...



Data Downloads via Web

wrao Gravitational Wave Open Science Center

A Data- Software- Online Status- About GWOSC-

Strain Data
/ Catalogs Gravitational Wave Open Science Center provides data from gravitational-wave
Timelines observatories, along with access to tutorials and software tools.

LIGO Hanford Observatory, Washington LIGO Livingstan Observatory, Louisiana Virgo detect
(Credits: C. Gray) (Credits: ). Giaime) (Credits: Virgo Collaboration)

Get started!

6 6

LIGO/Virgo alerts began April 2, 2019
Download data
Join the email list

Attend an open data workshop

@ K »
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Data Downloads via Web

wrao Gravitational Wave Open Science Center

A Data.  Software- Online Status- About GWOSC-

Gravitational Wave Open Science Center provides data from gravitational-wave
Timelines observatories, along with access to tutorials and software tools.

LIGO Hanford Observatory, Washington LIGO Livingstan Observatory, Louisiana Virgo detect
(Credits: C. Gray) (Credits: ). Giaime) (Credits: Virgo Collaboration)

Get started!

6 6

LIGO/Virgo alerts began April 2, 2019
Download data
Join the email list

Attend an open data workshop

@ K »
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Data Downloads via Web

Gravitational Wave Open Science Center

Software.  Online Status-  About GWOSC-

LIGO and Virgo Data

|I:Icl for data usage notes Please Read This First!
Software -

The LIGO Laboratory’s Data Management Plan describes the scope and timing of LIGO data releases.

Strain Data Data for Events.

atalogs

tional-wave
Is.

Timelines

Large Data Sets for High Performance Computing
For users of computing clusters, CernVM-FS Is the preferred method to access large data sets:

- -

——]
CemVMFS|

02 Data Release

02 Time Range: November 30, 2016 through August 25, 2017
Detectors: H1, L1 and V1

| I |’
|akHzOota|  16KHzData  |Documents| Tumeline

01 Data Release

01 Time Range: September 12, 2015 through January 19, 2016
Detectors: H1and L1

| \ I
LIGO He

o detector, Italy

|axHzOaa|  16kHzOData | Documents| Tumeline
Virgo Collaboration)

S6 Data Release

S6 Time Range: July 7, 2009 through October 20, 2010
Detectors: H1and L1

Get M=

6 6

Oata | |Documents Timeline
LIG S5 Data Release
S5 Time Range: November 4, 2005 through October 1, 2007

Detectors: H1, Kz, and LL

Doy @

|
ows
Data |Documents Temeine

@ Jo' 1 Sclence Mode Times for LIGO/Virgo/GEO Network

Time Range: 2004 through 2014

Detectors: H, Kz, L1, G1, V1
@ Only Timeline Information Is avaiiable for this data set.

Att
Temetne
LSC Publications

Many LSC publications include associated data products, These are stored In the LIGO Document Control Cnter (DCC).
* Table of LSC Publications
o LIGO DCC
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Data Downloads via Web

Gravitational Wave Open Science Center

Software.  Online Status-  About GWOSC-

LIGO and Virgo Data

|I:Icl for data usage notes Please Read This First!

Data- Software-

The LIGO Laboratory’s Data Management Plan describes the scope and timing of LIGO data releases.
Data for Events.

Strain Data
Catalogs G tional-wave
Timelines Is.

Large Data Sets for High Performance Computing
For users of computing clusters, CernVM-FS Is the preferred method to access large data sets:

- -

——]
CemVMFS|

016 through August 25, 2017

01 Data Release

01 Time Range: September 12, 2015 through January 19, 2016
Detectors: H1and L1

| \ I
LIGO He

o detector, Italy

|axHzOaa|  16kHzOData | Documents| Tumeline
Virgo Collaboration)

S6 Data Release

S6 Time Range: July 7, 2009 through October 20, 2010
Detectors: H1and L1

Get M=

6 6

Oata | |Documents Timeline
LIG S5 Data Release
S5 Time Range: November 4, 2005 through October 1, 2007

Detectors: H1, Kz, and LL

Doy @

|
ows
Data |Documents Temeine

@ Jo' 1 Sclence Mode Times for LIGO/Virgo/GEO Network

Time Range: 2004 through 2014

Detectors: H, Kz, L1, G1, V1
@ Only Timeline Information Is avaiiable for this data set.

Att
Temetne
LSC Publications

Many LSC publications include associated data products, These are stored In the LIGO Document Control Cnter (DCC).
* Table of LSC Publications
o LIGO DCC
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Data- Software-

Strain Data
Catalogs Gl

Timelines

LIGO He

© Get
& uc

‘ Doy
< Joii
G Aw

Data Downloads via Web

Gravitational Wave Open Science Cente

A Data- Software. Online Status.  About GWOSC-

LIGO and Virgo Data

|I:I¢k for data usage notes Please Read This First!

The LIGO Laboratory’s Data Management Plan describes the scope and timing of LIGO data re
Data for Events.

Large Data Sets for High Performance Computing
For users of computing clusters, CernVM-FS Is the preferred method to access large

-

——]
CemVMFS|

016 through August 25, 2017

01 Data Release

01 Time Range: September 12, 2015 through January 19, 2016
Detectors: H1and L1

| \ v

|axHzOaa|  16kHzOData | Documents| Tumeline

S6 Data Release

S6 Time Range: July 7, 2009 through October 20, 2010
Detectors: H1and L1

H 8

Osta | |Documents Teneine

S5 Time Range: November 4, 2005 through October 1, 2007
Detectors: H1, Kz, and LL

| ‘ @
Data | |Documents Temeine

Sclence Mode Times for LIGO/Virgo/GEO Network
Time Range: 2004 through 2014

Detectors: H, Kz, L1, G1, V1

Only Timeline Information Is avaiiable for this data set.

Timeline

LSC Publications

Many LSC publications include associated data products. Thase are stored In the LIGO Docum
* Table of LSC Publications
o LIGO DCC

Gravitational Wave Open Science Center

Software.  Online Status.  About GWOSC-

Archive for 02_16KHZ_R1 dataset

Each data file corresponds to 4096 seconds of GPS time, and may contain up to half a GB. The flie may be Gownioaded In either HDFS or
Frame format. For documentation, see the tutortals.

02_16KHZ_RI start GPS: 1164556817 UTC: 2016-11-30T16:00:00

02_L6KHZ R1end GPS: 1187733618 UTC: 2017-08-25T22:00:00

Next choose your gravitational wave detector:
VL

H1
ou

Now choose the start and end time of the data that you want, elther Universal
time or GPS. Change elther side and the other responds Immediately.

NER— J—
Start p

St | 2016-11-30716:00:00 @ lsassel? | o
Thae |2017-08-25T2 @ 87733618 |

Choose your output format:

©Time series data In HOFS and Frame files
Time series data In HOFS and Frame files, with data quallty guice
Includes staustics of each file: min/max, band-limited RMS, etc.
JSON formatted table of files and data quality

Click the button to continue Continue

Astrolnformatics - GWOSC
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Data Downloads via Web

Rt Gravitational Wave Open Science Center

Gravitational Wave Open Science Cente

A Data. Software.  Online Status.  AbOUt GWOSC-
A Data- Software. Online Status.  About GWOSC-

Archive for 02_16KHZ_R1 dataset

LIGO and Virgo Data Each data file corresponds to 4096 seconds of GPS time, and may contain up to half a GB. The file may be downloaded In either HDFS or
Frame format. For documentation, see the tutortals,

|c.“ for data usage notes Please Read This First! 02_16KHZ_RI start GPS: 1164556817 UTC: 2016-11-30T16:00:00

A Data- Software-

02_16KHZ_R1end GPS: 1187733618 UTC: 2017-08-25T22:00:00
The LIGO Laboratory’s Data Management Plan describes the scope and timing of LIGO data re
Data for Events.

Strain Data
Next choose your gravitational wave detector:
Catalogs Gl Vi
H1
Timelines ou

Large Data Sets for High Performance Computing Now choose the start and end time of the data that you want, elther Universal

For users of computing clusters, CernVM-FS Is the preferred method to access large time or GPS. Change elther side and the other responds Immediately.
- - S e
— ]
CemvmFs|
| start )
St | 2016-11-30716:00:00 @ lsassel? | o
02 Data Release Thae |2017-08-25T2 @ 87733618 |

02 Time Range: November 30, 2016 through August 25, 2017
Detectors: H1, L1 and V1

| (Choose your output format:
{ ©Time series data in HOFS and Frame files
| | \ | Time series data In HDFS and Frame files, with data quality guide
|akHzOota|  16KHzData  |Documents| Temeie Includes staustics of each file: min/max, band-limited RMS, etc.
JSON formatted table of files and data quality

01 Data Release

01 Time Range: September 12, 2015 through January 19, 2016 Click the button to continue
Detectors: H1and L1

| | i
LIGO He N
|4kHz0ata|  |16kHzOatal | Documents| Timeline

S6 Data Release

S6 Time Range: July 7, 2009 through October 20, 2010
Detectors: H1and L1

Qe B

Q ue ...

S5 Time Range: November 4, 2005 through October 1, 2007
Detectors: H1, Kz, and LL

/" Do @

Data | |Documents Temeine

@ Jol I Sclence Mode Times for LIGO/Virgo/GEO Network

Time Range: 2004 through 2014
Detectors: H1, K2, L1, G

1, V1
@ Only Timeline Information s available for this data set.
Att

Timeline

LSC Publications

Many LSC publications include associated data products. Thase are stored In the LIGO Docum
* Table of LSC Publications
o LIGO DCC

Astrolnformatics - GWOSC




Data Downloads via Web

o . wrat Gravitational Wave Open Science Center
Gravitational Wave Open Science Cente """ dr

ravitational Wave Open Science Center

A Data- Software.  Online Status-  About GWOSC-
\ ﬁl‘l A Data. Software. Online Status.  About GWOSC- A Data- Software-  Online Status-  About GWOSC-
(e14)
Archive for 02_16KHZ_R1 dataset Avenive
LIGO and Virgo Data Each data file corresponds to 4096 Seconds of GPS time, and may coNtain up to half a GB. The flie m
Frame format. For documentation, see the tutorials. This page lists:
« Fles that are avallable from the 02_ R1 cataset
|c.ﬂ for data usage notes Please Read This First! 02_16KHZ_RI Start GPS: 1164556817 UTC: 2016-11-30T16:00:00 « Times from 1164556817 to 1187733618
o L1 getector.
4 Data- Software- 02_16KHZ_R1end GPS: 1187733618 UTC: 2017-08-25T22:00:00 Each flle covers a 4096-second period, with strain data at efther 16kHz or downsampled to 4 kHz.
The LIGO Laboratory’s Data Management Plan describes the scope and timing of LIGO data re © Flle sizes are shown in megabytes.
Data for Events « The time of the beginning of the fli Is shown as ‘GPS Start time", and Is linked to  timeling showing which Barts of the tile have
i sdience-mode data
Strain Data « The last column of the table shows the percentage of each flle that has data.
Catalogs G Next choase your gravitatianal wave detector: » For Instructions on downioading many files, see the Automatic Download Tutortal.
HL
Timelines ou Timeline utc Mbytes HDFS Frame Percent
1164599296 2016-12-01T03:47:59 327MB  HOFS  Frame
Large Data Sets for High Performance Computing Now choose the Start and end time of the data that you want, efther Universal
For users of computing clusters, CernVM-FS Is the preferred method to access large time or GPS. Change elther side and the other rasponds Immediately. 1164603392 2016-12-01TO4:56:15  SISMB  HDFS  Frame
D 1164607485 2016-12-01T06:04:31  333MB  HDFS  Frame
@ ime
canaare 1164611564 2016-12-01T07:12:47  336MB  HOFS  Frame
: ) St | 2016-11-30716:00:00 @ Lie4sseBl7 | e
1164615680  2016-12-01TOB:21:03 67 MB  HODFS  Frame
02 Data Relense Thae |2017-08-25T2 @ 87733618 |

1164627968  2016-12-01T1.

02 Time Range: November 30, 2016 through August 25, 2017 51 264MB  HDFS Frame
Detectors: H1, L1 and V1

1164632064  2016-12-01T12:54:07 489MB HDFS Frame

©Time series data In HDFS and Frame files

1 | I (Choose your output format:
| "1 1164656640  2016-12-01T19:43:43 11BMB HDFS Frame

| [ Time series data In HDFS and Frame files, with data quallty guide
4KHzOsta|  [16KHzData  |Documents Tumeline Includes statistics of each file: min/max, band-limited RMS, etc.
) ) : . JSON formatted table of files and data quality 1164660736 2016-12-01T20:51:

59 512MB  HOFS Frame

01 Data Release 1164664832  2016-12-01T22:00:15 374MB HDFS Frame

01 Time Range: September 12, 2015 through January 19, 2016 Click the button to continue
Detectors: H1 and L1 1164681216  2016-12-02T02:33:19 236 MB HDF5 Frame
! 1164685312  2016-12-02T03:41:35 504 MB  HDF5  Frame
| ATt
LIGO He [ I 1 1164689408  2016-12-02T04:49:51 515MB HDF5 Frame
|4kHzOata|  |16KHzData  |Documents| | Timeline

1164693504  2016-12-02T0S:

514M8  HDF5 Frame

S6 Data Release

56 Time Range: July 7, 2009 through October 20, 2010
Detectors: H1 and L1

1164697600  2016-12-02T07:

515M8  HDFS Frame

1164701696  2016-12-02T06:14:39 514 MB HDFS Frame

1164705792  2016-12-02T09:22:55 514 MB HDF5 Frame

Oata | |Documents Teneine
1164709888  2016-12-02T10:31:11 474 MB  HDF5  Frame

& uc S g apiracesr A e e

S5 Time Range: November 4, 2005 through October 1, 2007
Detectors: H1, K2, and L1 1164718060  2016-12-02T12:47:43 328MB  HDFS Frame

| Do | @ 1164734464 2016-12-02T17:

1164738560  2016-12-02T18:29:03 208MB HDF5 Frame

47 294MB  HDFS  Frame

|Documents Temeine

@ J - 1164750848  2016-12-02T21:53:51 164 MB  HDFS Frame
oll Sclence Mode Times for LIGO/Virgo/GEO Network

Time Range: 2004 through 2014 1164754944  2016-12-02T23:02:07 48BMB  HDFS Frame
ctors: H1, K2, L1, G1, V1
@ Only Timeline Information Is avaiiable for this data set. 1164759040  2016-12-03T00:10:23 320MB  HDFS  Frame
Att

1164763136  2016-12-03T01:18:39 507MB HDFS Frame
Timeline 1164767232 2016-12-03T02:26:55 516MB HDFS Frame

1164771328 2016-12-03T03:35:11 398MB  HDF5 Frame
LSC Publications
Many LSC publications include associated data products. Thase are stored In the LIGO Docum 1164775424 2016-12-03T04:
* Table of LSC Publications
o LIGO DCC

27 196MB HDFS Frame
1164779520  2016-12-03T05:51:43 319MB HDFS Frame
1164783616  2016-12-03T06:59:59 196MB HDFS Frame

1164787712 2016-12-03T0B:08:15 490MB HDFS  Frame

Astrolnformatics - GWOSC 77
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Data Downloads via Web

o . wrat Gravitational Wave Open Science Center
Gravitational Wave Open Science Cente """ dr

ravitational Wave Open Science Center

A Data- Software.  Online Status-  About GWOSC-
\ ﬁl‘l A Data. Sofware. Online Status.  About GWOSC- A Data. Sotware. Online Status-  About GWOSC-
(e14)
Archive for 02_16KHZ_R1 dataset Avenive
LIGO and Virgo Data Each data file corresponds to 4096 Seconds of GPS time, and may coNtain up to half a GB. The flie m
Frame format. For documentation, see the tutorials. This page lists:
« Fles that are avallable from the 02_ R1 cataset
|c.ﬂ for data usage notes Please Read This First! 02_16KHZ_RI Start GPS: 1164556817 UTC: 2016-11-30T16:00:00 « Times from 1164556817 to 1187733618
o L1 getector.
4 Data- Software- 02_16KHZ_R1end GPS: 1187733618 UTC: 2017-08-25T22:00:00 Each flle covers a 4096-second period, with strain data at efther 16kHz or downsampled to 4 kHz.
The LIGO Laboratory’s Data Management Plan describes the scope and timing of LIGO data re © Flle sizes are shown in megabytes.
Data for Events « The time of the beginning of the fli Is shown as ‘GPS Start time", and Is linked to  timeling showing which Barts of the tile have
i sdience-mode data
Strain Data « The last column of the table shows the percentage of each flle that has data.
Catalogs G Next choase your gravitatianal wave detector: » For Instructions on downioading many files, see the Automatic Download Tutortal.
HL
Timelines ou Timelina utc
1164599296 2016-12-01T03:47:59
Large Data Sets for High Performance Computing Now choose the Start and end time of the data that you want, efther Universal
For users of computing clusters, CernVM-FS Is the preferred method to access large time or GPS. Change elther side and the other rasponds Immediately. 1164603392 2016-12-01T04:56:15
D 1164607485 2016-12-01T06:04:31  333MB  HDFS  Frame
@ ime
et 1164611564 2016-12-01T07:12:47  336MB  HOFS  Frame
’ ) St | 2016-11-30716:00:00 @ Lie4sseBl7 | e
1164615680  2016-12-01TOB:21:03 67 MB  HODFS  Frame
02 Data Release Thae |2017-08-25T2 @ 87733618 |

1164627968  2016-12-01T1.

02 Time Range: November 30, 2016 through August 25, 2017 51 264MB  HDFS Frame
Detectors: H1, L1 and V1

1164632064  2016-12-01T12:54:07 489MB HDFS Frame

©Time series data In HDFS and Frame files

1 | I (Choose your output format:
| "1 1164656640  2016-12-01T19:43:43 11BMB HDFS Frame

| [ Time series data In HDFS and Frame files, with data quallty guide
4KHzOsta|  [16KHzData  |Documents Tumeline Includes statistics of each file: min/max, band-limited RMS, etc.
) ) : . JSON formatted table of files and data quality 1164660736 2016-12-01T20:51:

59 512MB  HOFS Frame

01 Data Release 1164664832  2016-12-01T22:00:15 374MB HDFS Frame

01 Time Range: September 12, 2015 through January 19, 2016 Click the button to continue Continue
Detectors: H1 and L1 1164681216  2016-12-02T02:33:19 236 MB HDF5 Frame
! 1164685312  2016-12-02T03:41:35 504 MB  HDF5  Frame
| ATt
LIGO He [ I 1 1164689408  2016-12-02T04:49:51 515MB HDF5 Frame
|4kHzOata|  |16KHzData  |Documents| | Timeline

1164693504  2016-12-02T0S:

514M8  HDF5 Frame

S6 Data Release

56 Time Range: July 7, 2009 through October 20, 2010
Detectors: H1 and L1

1164697600  2016-12-02T07:

515M8  HDFS Frame

1164701696  2016-12-02T06:14:39 514 MB HDFS Frame

1164705792  2016-12-02T09:22:55 514 MB HDF5 Frame

Oata | |Documents Teneine
1164709888  2016-12-02T10:31:11 474 MB  HDF5  Frame

& uc S g apiracesr A e e

S5 Time Range: November 4, 2005 through October 1, 2007
Detectors: H1, K2, and L1 1164718060  2016-12-02T12:47:43 328MB  HDFS Frame

| Do | @ 1164734464 2016-12-02T17:

1164738560  2016-12-02T18:29:03 208MB HDF5 Frame

47 294MB  HDFS  Frame

|Documents Temeine

@ J - 1164750848  2016-12-02T21:53:51 164 MB  HDFS Frame
oll Sclence Mode Times for LIGO/Virgo/GEO Network

Time Range: 2004 through 2014 1164754944  2016-12-02T23:02:07 48BMB  HDFS Frame
ctors: H1, K2, L1, G1, V1
@ Only Timeline Information Is avaiiable for this data set. 1164759040  2016-12-03T00:10:23 320MB  HDFS  Frame
Att

1164763136  2016-12-03T01:18:39 507MB HDFS Frame
Timeline 1164767232 2016-12-03T02:26:55 516MB HDFS Frame

1164771328 2016-12-03T03:35:11 398MB  HDF5 Frame
LSC Publications

Many LSC publications include associated data products. Thase are stored In the LIGO Docum 1164775424 2016-12-03T04:
* Table of LSC Publications
o LIGO DCC

27 196MB HDFS Frame
1164779520  2016-12-03T05:51:43 319MB HDFS Frame
1164783616  2016-12-03T06:59:59 196MB HDFS Frame

1164787712 2016-12-03T0B:08:15 490MB HDFS  Frame
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Data- Software-

Strain Data
Catalogs G]

Timelines

LIGO He

© Get
& uc

‘ Doy
< Joii
G Aw

A Daa.

Gravitational Wave Open Science Cente

Software.  Online Status.  About GWOSC-

LIGO and Virgo Data

|Clcl for data usage notes Please Read This First!

The LIGO Laboratory’s Data Management Plan describes the scope and timing of LIGO data re
Data for Events.

Large Data Sets for High Performance Computing
For users of computing clusters, CernVM-FS Is the preferred method to access large

-

CemVMFS|

02 Data Release

02 Time Range: November 30, 2016 through August 25, 2017
Detectors: H1, L1 and V1

|4kHz0ata|  |t6kHzOata)  |Documents| | Timeline

01 Data Release
01 Time Range: September 12, 2015 through January 19, 2016
Detectors: H1and L1

——
| ™| iy ‘
|akiz0mta|  [16kHzData  |Documents] | Temeine

56 Data Release
56 Time Range: July 7, 2009 through October 20, 2010
Detectors: H1 and L1

Osta | |Documents Timeline

S5 Time Range: November 4, 2005 through October 1, 2007
Detectors: H1, Hz, and LL

Sclence Mode Times for LIGO/Virgo/GEO Network
Time Range: 2004 through 2014

ctors: H1, K2, L1, G1, V1
Only Timeline Information Is avaiiable for this data set.

Timeline

LSC Publications

Many LSC publications include associated data products. Thase are stored In the LIGO Docum
* Table of LSC Publications
o LIGO DCC

wrat Gravitational Wave Open Science Center
2 WRrRGH

A Data. Software.  Online Status-  AbOUt GWOSC-
A Data-

Archive for 02_16KHZ_R1 dataset

Each data file corresponds to 4096 seconds of GPS time, and may contain up to half a GB. The flle m
Frame format. For documentation, see the tutortals.

02_16KHZ_RI start GPS: 1164556817 UTC: 2016-11-30T16:00:00

02_L6KHZ R1end GPS: 1187733618 UTC: 2017-08-25T22:00:00

Next choose your gravitational wave detector:
VL

H1
ou

Now choose the start and end time of the data that you want, elther Universal
time or GPS. Change elther side and the other responds Immediately.

-
Start - p

St | 2016-11-30716:00:00 @ leasseR17 | o
Thae |2017-08-25T2 @ 87733618 |

Choose your output format:
©Time series data In HOFS and Frame files
Time series data In HOFS and Frame files, with data quallty guice
Includes staustics of each file: min/max, band-limited RMS, etc.
JSON formatted table of files and data quality

Click the button to continue Continue

Software-  Online Status-  About GWOSC-

Archive
This page lists:
« Files that are avallable from the 02_!
© Times from 1164556817 to 1187733618
o L1 getector.

R1 cataset

© File sizes are shown in ms

ravitational Wave Open Science Center

Data Downloads via Web

Each flle covers a 4096-second period, with strain data at efther 16kHz or downsampled to 4 kHz.

bytes.
« The time of the beginning of the fli Is shown as ‘GPS Start time", and Is linked to  timeling showing which Barts of the tile have

sciance-mode data.
« The last column of the table shows the percentage of each flle that has data.
* For Instructions an downioading many files, see the Automatic Dawnioad Tutorial.

Timeline utc Mbytes HDFS Frame  Percent
1164599296  2016-12-01T03:47:59 327MB HDFS Frame
1164603392  2016-12-01T04:56:15 5I1SMB  HDFS  Frame
1164607488  2016-12-01T06:04:31  333MB  HDFS  Frame
1164611584  2016-12-01T07:12:47 336MB HDF5 Frame
1164615660 2016-12-01T06:21:03 67MB  HDFS Frame

1164627968  2016-12-01T1.

264MB  HDFS  Frame

1164632064  2016-12-01T12:54:07 489MB HDFS Frame

1164656640  2016-12-01T19:43:43 11EMB  HDF5 Frame

1164660736  2016-12-01T20:51:59 512M8 HDF5 Frame

1164664832  2016-12-01T22:00:15 374MB HDFS Frame

11646812:4 (@ Opening L-L1_GWOSC_02_16KHZ_R1-1164599296-4096.hd.

11646853

You have chosen to open:

org

11646894
“wmvzd L-L1_GWOSC_02_16KHZ_R1-1164599296-4096.hdf5
5 which is: hdf5 File (312 MB)
11646976
from: h P i
1164701670

Would you like to save this file?

11647098
4

11647139

1164718080  2016-12-02T12:47:43 328MB HDFS Frame 63

1164734464  2016-12-02T17:20:47 294MB HDFS Frame 56

1164738560  2016-12-02T18:29:03 208MB HDF5 Frame

1164750848  2016-12-02T21:53:51 164 MB  HDF5  Frame

1164754944  2016-12-02723:02:07 488MB HDFS Frame

1164759040  2016-12-03T00:10:23 320M8 HDFS Frame

1164763136  2016-12-03T01:18:39 507MB HDFS Frame

1164767232 2016-12-03T02:26:55 516MB HDFS Frame

1164771328 2016-12-03T03:35:11 398MB  HDF5 Frame

1164775424 2016-12-03T04:

196M8 HDF5  Frame

1164779520  2016-12-03T05:51:43 319MB HDFS Frame

1164783616  2016-12-03T06:59:59 196MB HDFS Frame

1164787712 2016-12-03T0B:08:15 490MB HDFS  Frame

Astrolnformatics - GWOSC
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Bulk Downloads - use CVM-FS

Gravitational Wave Open Science Center

Data~ Software- (

Strain Data
Catalogs

Timelines

6 6

@ KX -

Gra

LIGO Hanfore

©

Get s

LIGO

Dowi

Joinf

Atter

Data-

Software.  Online Status-  About GWOSC-

LIGO and Virgo Data

Iclcu for data usage notes Please Read This First!

The LIGO Laboratory’s Data Management Plan describes the scope and timing of LIGO data releases.
Data for Events

e

puting clusters, CernVM-FS Is the preferred method to access large data sets:

02 Data Release

02 Time Range: November 30, 2016 through August 25, 2017
Detectors: H1, L1 and V1

|aKvzOata|  [t6KHzData | Documents| Tneline

01 Data Release

01 Time Range: September 12, 2015 through January 19, 2016
Detectors: Hl and L1

|4kHzData|  [16KHzDats  |Documents| Tmaline

S6 Data Release

S6 Time Range: July 7, 2009 through October 20, 2010
Detectors: Hland L1

S5 Data Release

S5 Time Range: November 4, 2005 through October 1, 2007
Detectors: H1, K2, and L1

Sclence Mode Times for LIGO/Virgo/GEO Network
Time Range: 2004 through 2014

Detectors: H, K2, L1, G1, V1

Only Timeline Information Is avaiiable for this data set.

LSC Publications.

Many LSC publications Include associated data products. Thes are stored In the LIGO Document Control Center (DCC).
» Table of LSC Publications
* LIGO DCC

onal-wave
> #
- / P
Rector, Italy

fo Collaboration)
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Bulk Downloads - use CVM-FS

L]

Data~ Software- (

Strain Data

Catalogs Gra
Timelines

LIGO Hanfore

©

@ Get s
€ uco

" Dowl
P< Join'
@ Atter

Gravitational Wave Open Science Center

Software.  Online Status-  About GWOSC-

LIGO and Virgo Data

Gravitational Wave Open Science Center

About GWOSC-

Iclcu for data usage notes Please Read This First!

The LIGO Laboratory’s Data Management Plan describes the scope and timing of LIGO data releases.
Data for Events

puting clusters, CernVM-FS Is the preferred method to access large data sets:

02 Data Release

02 Time Range: November 30, 2016 through August 25, 2017
Detectors: H1, L1 and V1

|ak+zOmta| |16tz Data|  [Documents| | Timetine

01 Data Release

01 Time Range: September 12, 2015 through January 19, 2016
Detectors: Hl and L1

|4kHzData|  [16KHzDats  |Documents| nelne

S6 Data Release

S6 Time Range: July 7, 2009 through October 20, 2010
Detectors: Hland L1

Data |Documents| Tenelne

S5 Data Release

S5 Time Range: November 4, 2005 through October 1, 2007
Detectors: H1, K2, and L1

Sclence Mode Times for LIGO/Virgo/GEO Network

Time Range: 2004 through 2014
Detectors: H1, K2, L1, G1, V1
Only Timeline Information Is avaiiable for this data set.

LSC Publications.

Many LSC publications Include associated data products. Thes are stored In the LIGO Document Control Center (DCC).

» Table of LSC Publications
* LIGO DCC

Accessing Data Using CernVM-FS

overview
It 15 now possibi to access the farger bulk data sets from Observation Runs SS, S6, 01 and G2 using CernVM-FS. This distributed flesystem
Wil 3l0W Yo to maunt th data local o your computer If you have one of the SUppOEed pIatTorMs (3 NumBer of Linux dlsrbutons and
MacOS X 10.11 or beyond). Once you have installed and configured CemVM-FS, you will be able to access data from these observation runs
25 files In subdirectories on your computer.
IMPORTANT: These Instructions require that you have superuser (sudo) privileges. If you do not, please seek assistance from your system
acminisrstor.
Cemvm-rs Quick-start Page
Instructions for Instaling CemVM-FS can be found on their Quick-Start webpage. Please note that or the Macos X instalation you will
need to instai Fuse for MacQS before proceeding Wit the CemvM-FS Instal (this IS documented on the CemuM.FS Quick-Start webpage
Under the section declcated to Macos.X)
NOTE: If you would Iie to learn more about CemVM-FS, thelr main websi has considerable documentation.
Install and configure CernVM-FS for GWOSC Bulk Data
Execute these steps to configure and access the GWOSC Bulk Data:

1.1t on 3 mac, nstall FUSE for macos

2. instal CERNVM-FS. See Nints on the CERNVM-FS Quickstart Page

3. cd fexc/evmes

. creata ana edit defaut.ocal to have this one ine:

CVMFS_HTTP_PROXY=DIRECT

cd fetc/cvmes/default.d/
create ang edit 60-059.coNf to have these ines:

# Jetc/cvmfs/default.d/60-o0sg.conf
#

o

# DO NOT EDIT THIS FILE
H 1t will be replaced on upgrade. To override, edit /etc/cvmfs/default.local

CUMES_SEND_INFO HEADER=
CVMFS KEVS DIR=/etc/cvmfs/keys/opensciencegrid.org

CVMFS_USE_GEOAPL=yes

CVMFS_CONFIG_REPOSITORY=config-0sg.opensciencegrid.org
CVMFS_CONFIG_REPO_REQUIRED=yes

CVMFS_FALLBACK P ch:31 fal.gov:3126

7. create and edit config-0sg.0pensciencegrid.org.conf to have single line:
CVMFS_SERVER_URL:
1fnal.

8. make this mount directory:
sudo mkdir -p /cvmfs/config-osg.opensciencegrid.org

5. mount this directory to cvmes:
sudo mount -t cvmfs config- org

s

make this mount directory:
sudo mkdir -p /cvmfs/oasis.opensciencegrid.org

1. mount this directory to cvmfs
sudo mount -t cvmfs oasi

make this mount directory:
sudo mkdir /cvmfs/gwosc.osgstorage.org

mount this directory to cmfs:
sudo mount -t cvmfs gwosc.osgsts N

K

to find the bulk data from observation runs, change Girectory to be /cvmfs/gwosc.osgstorage
cd /cvmfs/gwosc.osgstorage.ora/

This s the top leve directory for the bulk data sets. Here you will find 3 README.gwosc text file and the top directory gwosc
Is -itr

“rw-r--r--@ 1 cvmfs cvmfs 114 May 21 22:52 README.gwosc
drvoxr-xr-x@ S cvmfs cvmfs 4096 May 21 22:52 gwdata

&

You can explore content from different observation runs, detectors, and GPS time epachs In the underlying subdirectories:
Is -Itr gwdata/O1/strain. 16k/hdf.v1/H1/1125122048/

“rw-r--r--@ 1 cvmfs cvmfs 365508539 Jun 13 1&:39 Hel m LOSC_16_V1-1126072320-4096.hdf5
1 comfs cvmfy 10847657 Jun 13 19:21 H-H1_LOSC. 16 V1-1126137856-4096.hdf5
1 Vs vt 130399186 un 13 10131 HAHT 146048-4096.hdf5
1 cvmfs cvmfs 516889819 Jun 13 19:22 H-H1. Losc 15 v1 uzsxssns 4096.hdf5
1 cvmfs cvmfs 517152364 Jun 13 19:22 H-H1_LOSC_16_V1-1126100992-4096.hdf5
1 cvmfs cvmfs 517187025 Jun 13 19:22 H-H] 1126084608-

1 cvmfs cvmfs 4450103 Jun 13 19:22 H-H1_LOSC_16_V1-1126117376-4096.hdf5

1 cvmfs cvmfs 458845587 Jun 13 19:22 H-H1_LOSC_16_V1-1126154240-4096.hdf5
1 cvmfs cvmfs 481284969 Jun 13 19:22 H-H1_LOSC_16_V1-1126121472-4096.hdf5
1 cvmfs cvmfs 201561491 Jun 13 19:23 H-H1_LOSC_16_V1-1126113280-4096.hdf5
1 cvmfs cvmfs 161740498 Jun 13 19:23 H-H1_LOSC_16_V1-1126125568-4096.hdf5
1 comfs comfy 517125367 Jun 13 19:23 H-HLLOSC_16_V1-1126105088-4096.blS
1 cvmfs cvmfs 517193654 Jun 13 19:23 H-H1_LOSC_16_V1-1126080512-4096.hdf5
1 cvmfs cvmfs 517126977 Jun 13 19:23 H-H1_LOSC_16_V1-1126096896-4096.
1 cvmfs cvmfs 434093443 Jun 13 19:23 H-H1_LOSC_16_V1-1126162432-4096.hfS
1 cymfs cvmfs 517101155 Jun 13 19:24 H-H1_LOSC_16_V1-1126109184-4096.

1 cvmfs cvmfs 516842564 Jun 13 19:24 H-H1_LOSC_16_V1-1126150144-4096. hdlS
1 cvmfs cvmfs 517244930 Jun 13 19:24 H-H1_LOSC_16_V1-1126076416-4096.hdf5

Troubleshooting
A the bottom of the Qick Start webpege are 8 Be of mosakely eschuions Undar "Debugping HNE" Hers you we aeo i ks to fther
debugging hins and suppart links.

Return to the Data Page to learn more about Bulk Data Releases..
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Catalog Data: GWTC-1

wrao Gravitational Wave Open Science Center

A Data- Software- Online Status- About GWOSC-

TR E
Catalogs Gravitational Wave Open Science Center provides data from gravitational-wave
imelines observatories, along with access to tutorials and software tools.

LIGO Hanford Observatory, Washington LIGO Livingstan Observatory, Louisiana Virgo detect
(Credits: C. Gray) (Credits: ). Giaime) (Credits: Virgo Collaboration)

Get started!

6 6

LIGO/Virgo alerts began April 2, 2019
Download data
Join the email list

Attend an open data workshop

@ K »
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Catalog Data: GWTC-1

Gravitational Wave Open Science Center

Wrgo C ‘KRO;O

A Data~ Software~ Online Status~ About GWOSC~

A Data- Software- (

— Catalogs
Catal
atalogs Gra GWTC-1

— Gravitational-Wave Transient Catalog of Compact Binary Mergers (O1 & 02)
Documentation: Notes
Strain Data: Confident detections | Marginal Triggers
Auxillary Data: PE Samples, Skymaps, and more

Older event releases

Previous event releases are also available.
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Astrolnformatics - GWOSC
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Catalog Data: GWTC-1

Gravitational Wave Open Science Center

Wrgo C ‘KRO;O

A Data~ Software~ Online Status~ About GWOSC~

A Data- Software- (

Strain Data catalogs
Catalogs Gra
GWTC-1

Timelines Gravitational-Wave Transient Catalog of Compact Binary Mergers (O1 & 02)
Documentatig Ote
Strain Data A arginal Triggers
Auxillary DathagE Samples, aps, and more

Older event releases

Previous event releases are also available.
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Astrolnformatics - GWOSC
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Catalog Data: GWTC-

Gravitational Wave Open Science Center

[ 3 Data~ Software ~ Online Status ~ About GWOSC~

A Data~ Software~ Online Status~ Abt

A Data- Software- ( Catalog GWTC-1-confident
Confident detections from GWTC-1, the itati Wi Ti i Catalog of C Binary Mergers Observed by LIGO
Strain Data and Virgo during the First and Second Observing Runs.
Catalogs Gra Catalog Description
oraog GWTC-1 9 P
Timelines

For strain data:

Bocumentab » Click an event name
Strain Data§ Confident detections [JMar e Or see the JSON file list.
Auxil athal aps,

JSON Parameter Table Show/hide columns
SORT: EVENT(A2) -
Older event releases
o o Event Primary mass Secondary mass Effective chirp mass Final Final mass Luminosm GPS time (s)
Previous event releases are also available. (M_sun) (M_sun) inspiral spin (M_sun) spin (M_sun) distance (Mpc)
48 +30 1012 16 0.69 413 150
GW150914 35.6 3, 30.6 4 -0.01 ;13 28.6 5 +0.05 63.1 55 430 ;0 1126259462.4
-0.04
+14.0 +4.1 +0.28 +2.0 0.67 +9.9 +540
GW151012 23.3 13.6 0.04 15.2 ,, +0.13 35.7 54 1060 _g 1128678900.4
-0.11
88 422 +0.20 +03 0.74 +64 180
GW151226 13.7 3, 7.7 26 0.18 o1, 8.9 o3 +0.07 20.5 5 440 5 1135136350.6
-0.05
72 a9 +0.47 21 0.66 452 430
GW170104 31.0 20.1 ¢ -0.04 5, 215, +0.08 49.1 5, 960 1167559936.6
-0.10
453 +13 +0.19 402 0.69 +32 120
@ Get s GW170608 10.9 7.6 5, 0.03 07 7.9 o2 +0.04 17.8 o 320 4, 1180922494.5
-0.04
1656 +9.1 4021 465 0.81 +14.6 +1350
@ LIGO GW170729  50.6 405 343 0, 0.36 2 35.7 4, 007 80.3 02 2750 150 1185389807.3
0.3
483 452 4016 2.1 0.70 +52 +320
GW170809 35.2 238 ., 0.07 ¢ 25.0 +0.08 56.4 990 5, 1186302519.8
‘ Dowi w0
ou
457 129 s012 +14 0.72 412 <160
GW170814 30.7 3, 25.3 4, 0.07 o1, 24.2 ., +0.07 53.4 ,, 580 1 1186741861.5
>4 Join
012 +0.09 +0.02 +0.001 +10
GW170817 1.46 50 1.27 05 0.00 o0, 1.186 001 <089 s28 40 1187008882.4
G Atter . o
GW170818 35.5 26.8 5, -0.09 5 26.7 ., +0.07 59.8 ;5 1020 3¢ 1187058327.1
-0.08
+10.0 463 +0.20 +a2 0.71 +9.4 +840
GW170823  39.6 ¢ 29.4 ;, 0.08 2, 29.3 5, +0.08 65.6 o5 1850 440 1187529256.5

-0.10

Below are some sample images that are generated dynamically. Click on the thumbnail to see the larger version.

Primary_mass vs Secopdary mas:

Astrolnformatics - GWOSC




Data- Software- (

Strain Data

Catalogs Gra
Timelines
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Data~ Software- Online Status~  Ab¢

GWTC-1

Gravitational-Wave Transient Catalog of Comj
Documentation: Notes
Strain Data: Confident detections | Mar
Auxillary Data: PE Samples, Skymaps,

Older event releases
Previous event releases are also available.

®

Gravitational Wave Open Science Center

Data-  Software- Online Status~  About GWOSC~

Catalog GWTC-1-confident

Data: GWTC-

Confident detections from GWTC-1, the itati Wi Ti i Catalog of C Binary Mergers Observed by LIGO

and Virgo during the First and Second Observing Runs.
Catalog Description

For strain data:
* Click an event name
® Or see the JSON file list.

JSON Parameter Table
SORT: EVENT (A-Z) *

Event Primary mass Secondary mass Effective chirp mass Final Final mass Luminosm
(M_sun) (M_sun) inspiral spin (M_sun) spin (M_sun) distance (Mpc)
+4.8 +3.0 +0.12 +1.6 0.69 +33 +150
GW150914 35.6 3, 30.6 .44 -0.01 ;3 28.6 ;5 +0.05 63.1 59 430 ;5
-0.04
<140 +a1 +0.28 +20 0.67 +9.9 +540
GW151012 23.3 13.6 0.04 , 15.2 ,, +0.13 35.7 5 1060 4,
011
+68 +22 +0.20 +0.3 0.74 +6.4 +180
GW151226 13.7 ;3 7.7 55 0.18 5 8.9 o3 +0.07 20.5 s 440 ;o
-0.05
+72 +4.9 +0.17 +2.1 0.66 +5.2 +430
GW170104 31.0 ., 201 . -0.04 215 ., +0.08 49.1 ,, 960 _,,,
-0.10
+5.3 +13 +0.19 +0.2 0.69 432 +120
GW170608 10.9 ., ; 7.6 5, 0.03 547 7.9 02 +0.04 17.8 47 320 .0
-0.04
+16.6 +9.1 +0.21 +6.5 0.81 +14.6 +1350
GW170729  50.6 ;0. 34.3 o 0.36 o35 35.7 47 +0.07 80.3 02 2750 130
013
+83 +5.2 +0.16 +21 0.70 +5.2 +320
GW170809 35.2 4, 23.8 ., 0.07 ¢ 25.0 +0.08 56.4 990 4,
-0.08
+57 +2.9 +0.12 +14 0.72 432 +160
GW170814 30.7 5, 25.3 4, 0.07 o1, 242, +0.07 53.4 ,, 580 .5
-0.05
+0.08 +0.02 +0.001 +10
GW170817 1.27 00 0.00 o0, 1.186 .00 <089 =28 40
75 +4.3 +0.18 +2.1 0.67 +48 +430
GW170818 35.5 4, 26.8 5 -0.09 26.7 .7 +0.07 59.8 55 1020 350
-0.08
+10.0 +6.3 +0.20 +4.2 0.71 +9.4 +840
GW170823 39.6 ¢ 29.4 ;, 0.08 ;5 29.3 3, +0.08 65.6 55 1850 540

-0.10

Below are some sample images that are generated dynamically. Click on the thumbnail to see the larger version.

Primary_mass vs Secopdary mas:

Astrolnformatics - GWOSC

Show/hide columns

GPS time (s)

1126259462.4

1128678900.4

1135136350.6

1167559936.6

1180922494.5

1185389807.3

1186302519.8

1186741861.5

1187008882.4

1187058327.1

1187529256.5
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Catalog Data: GWTC-

wrat Gravitational Wave ( Wrot

Gravitational Gravitational Wave Open Science Center

[ 3 Data~ Software ~ Online Status ~ About GWOSC~ GWTC-1-confident

. GW170818

A4 Data- Software- Online Status~  Ab¢ Effective inspiral spin, 0.00 1020

A QR Software- Catalog Lamivosty ditance, Moe vuge
S

Confident detections from GWTC-1, the Gra tional-W Final spin, 0.67 0
Strain Data and Virgo during the First and Second Observing Runs. Primary mass, M_sun 155 7
- .50

Catalogs Gra Catalog Description FAR gStLAL, yrA-1 4.20-05

Timelines GWTC-1 FAR PyCBC, yrA-1 NA

143
Gravitational-Wave Transient Catalog of Com) 4 . Secondary mass, M.sun 26857
Documentation: Notes For strain data: chirp mass, M_sun 2677

* Click an event name Radiated energy, M_sun X2 370

L1 4096sec 4KHz  L-L1_GWOSC_4KHZ_R1-1187056280-4096.hdf5
L-L1_GWOSC_4KHZ_R1-1187056280-4096.gwf

Atter

i H i i ® Or see the JSON file list.
Strain Data: Confident detections | Mar Network SNR gStLAL, 113
Auxillary Data: PE Samples, Skymaps, Source redshift, 0.20 %
FAR cWB, yrA-1 NA
JSON Parameter Table UTCtime, 02:25:09.1
inosit N - 05
SORT: EVENT(AZ) -+ Peak luminosity, 10756 erg s7-1 3 4 *°
Older event releases :“Yl'““""‘j:"v deg"2 ®
" . inal mass, M_sun
o o Event Primary mass Secondary mass Effective 59.8 55
Previous event releases are also available. (M_sun) {M_sun) inspiral spin GPS time (s), 1187058327.1
Network SNR PyCBC, NA
+48 +3.0 +0.12 Network SNR cW8, NA
GW150914 35.6 s, 30.6 44 -0.01 13
Download Data Files:
+14.0 +4.1 +0.28
GW151012 233 55 13.6 45 0.04 4,5 V1 4096sec 4KHz  V-V1_GWOSC_4KHZ_R1-1187056280-4096.hdf5
V-V1_GWOSC_4KHZ_R1-1187056280-4096.gwf
V-V1_GWOSC_4KHZ_R1-1187056280-4096.txt.gz
+B.8 +2.2 +0.20
GW151226 13.7 3, 7.7 26 0.18 1; V1 4096sec 16KHz  V-V1_GWOSC_16KHZ_R1-1187056280-4096.hdfS
) § V-V1_GWOSC_16KHZ_R1-1187056280-4096.gwf
V-V1_GWOSC_16KHZ_R1-1187056280-4096.txt.92
72 +as +0.17 V1 32sec 4KHz  V-V1_GWOSC_4KHZ_R1-1187058312-32.hdf5
GW170104 31.0 20.1 45 -0.04 V-V1_GWOSC_4KHZ_R1-1187058312-32.gwf
V-V1_GWOSC_4KHZ_R1-1187058312-32.txt.gz
53 s wots V132sec 16KHz V-V1_GWOSC_16KHZ_R1-1187058312-32.hdfS
V-V1_GWOSC_16KHZ_R1-1187058312-32.gwf
@ Get ] GW170608  10.9 ., 7.6 2. 0.03 .07 V-V1_GWOSC_16KHZ_R1-1187058312-32.txt.gz
H14096sec 4KHz  H-H1_GWOSC_4KHZ_R1-1187056280-4096.hdfS
+166 +9.1 +0.21 H-H1_GWOSC_4KHZ_R1-1187056280-4096.gwf
@ LIGO GW170729 50.6 .55, 34.3 o, 0.36 o5 H-H1_GWOSC_4KHZ_R1-1187056280-4096.txt.gz
H1 4096sec 16KHz H-H1_GWOSC_16KHZ_R1-1187056280-4096.hdf5
H-H1_GWOSC_16KHZ_R1-1187056280-4096.gwf
+8.3 +5.2 +0.16 H-H1_GWOSC_16KHZ_R1-1187056280-4096.txt.gz
GW170809 35.2 4, 23.8 ., 0.07 ;¢
| Dowi H132sec 4KHz  H-H1_GWOSC_4KHZ_R1-1187058312-32.hdfS
L H-H1_GWOSC_4KHZ_R1-1187058312-32.gwf
w57 i2e oz H-H1_GWOSC_4KHZ_R1-1187058312-32.txt.92
GW170814 30.7 3, 25.3 4, 0.07 51y
= H132sec 16KHz H-H1_GWOSC_16KHZ_R1-1187058312-32.hdf5
JOI n H-H1_GWOSC_16KHZ_R1-1187058312-32.qwf
+0.09 +0.02 H-H1_GWOSC_16KHZ_R1-1187058312-32.txt.92
GW170817 1 1.27 500 0.00 ;0
@ +75 +4.3 +0.18 L-L1_GWOSC_4KHZ_R1-1187056280-4096.txt.g2
GW170818 35.5 4, 26.8 5 -0.09
L1 4096sec 16KHz L-L1_GWOSC_16KHZ_R1-1187056280-4096.hdf5
L-L1_GWOSC_16KHZ_R1-1187056280-4096.gwf
100 e 00 L-L1_GWOSC_16KHZ_R1-1187056280-4096.txt.gz
GW170823  39.6 4 29.4 5, 0.08 o,

L1 32sec  4KHz L-L1_GWOSC_4KHZ_R1-1187058312-32.hdf5
L-L1_GWOSC_4KHZ_R1-1187058312-32.gwf
L-L1_GWOSC_4KHZ_R1-1187058312-32.txt.gz
Below are some sample images that are generated dynamica
L1 32sec  16KHz L-L1_GWOSC_16KHZ_R1-1187058312-32.hdf5
L-L1_GWOSC_16KHZ_R1-1187058312-32.gwf
L-L1_GWOSC_16KHZ_R1-1187058312-32.txt.gz

T Primary_mass vs Secopdary mas;

Astrolnformatics - GWOSC

Download MDS checksums for all data files above.

Query form for timelines associated with this event.




4 Gravitational
Wrgo C “%RO 4

A Data~ Software~ Online Status~ Abt
A Data- Software- (
Strain Data
Catalogs Gra
N GWTC-1
Timelines

Gravitational-Wave Transient Catalog of Comj
Documentation: Notes
Strain Data: Confident detections | Mar
Auxillary Data: PE Samples, Skymaps,

Older event releases
Previous event releases are also available.
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6 6

Dowi

Join

Atter

DX
G

Catalo

Wros

®

Gravitational Wave ( Wrot

Data-  Software- Online Status~  About GWOSC~

Catalog

Confident detections from GWTC-1, the Gravitational-\
and Virgo during the First and Second Observing Runs.

Catalog Description

For strain data:
* Click an event name
® Or see the JSON file list.

JSON Parameter Table
SORT: EVENT (A-Z) *

Event Primary mass Secondary mass Effective
(M_sun) (M_sun) inspiral spin
+48 +3.0 +0.12
GW150914 35.6 5, 30.6 .44 -0.01 g5
<140 +a1 +0.28
GW151012 23.3 13.6 0.04
+88 +22 +0.20
GW151226 13.7 ;3 7.7 55 0.18 5
+72 +a9 +0.17
GW170104  31.0 201 ¢ -0.04 5,
+53 +13 +0.19
GW170608 10.9 ., 7.6 5, 0.03 ;07
+166 +9.1 +0.21
GW170729  50.6 .10 34.3 0, 0.36 .05
+83 +5.2 +0.16
GW170809 35.2 4, 23.8 ., 0.07 ;¢
+57 +2.9 +0.12
GW170814 30.7 3, 25.3 4, 0.07 51y
+0.12 +0.08 +0.02
GW170817 1.46 1.27 500 0.00 ;0
475 +4.3 +0.18
GW170818 35.5 4, 26.8 5 -0.09 >
+100 +6.3 +0.20
GW170823 39.6 ¢ 29.4 ;, 0.08 ;2

Below are some sample images that are generated dynamica

Primary_mass vs Secopdary mas;

Astrolnformatics - GWOSC

Data: GWTC-

Gravitational Wave Open Science Center

GWTC-1-confident
GW170818

i 018
Effective inspiral spin, 0,09 128
Luminosity distance, Mpc 430

1020 T
+007
Final spin, 0.67
425
Primary mass, M_sun 35.5;
FAR gstLAL, yr~-1 4.20e-05
FAR PYCBC, yrA-1 NA
a3
Secondary mass, M_sun 26.8
i 421
chirp mass, M_sun 267 4
Radiated M. Xcr2 +0.5
iated energy, M_sun X €72 3 3
Network SNR gstiAL, 11.3
Source redshift, 0.20 %
FAR cWB, yrA-1 NA
UTCtime, 02:25:09.1
Peak luminosity, 10756 erg sA-1 3 4 *%
eak luminosity, ergsh-134 %
Sky localization, deg”2 39
Final mass, M_sun s0.8 7
GPS time (s), 1187058327.1
Network SNR PyCBC, NA
Network SNR cW8, NA

Download Data Files:

V1 4096sec 4KI V-V1_GWOSC_4KHZ_R1-1187056280-4096.hdf5

4096.txt.9z
V1 4096sec 16KHz V-V1_GWOSC_16KHZ_R1-1187056280-4096.hdfS
V-V1_GWOSC_16KHZ_R1-1187056280-4096.gwf
V-V1_GWOSC_16KHZ_R1-1187056280-4096.txt.gz

V132sec 4KHz  V-V1_GWOSC_4KHZ_R1-1187058312-32.hdf5
V-V1_GWOSC_4KHZ_R1-1187058312-32.gwf
V-V1_GWOSC_4KHZ_R1-1187058312-32.txt.gz

V132sec 16KHz V-V1_GWOSC_16KHZ_R1-1187058312-32.hdf5

V-V1_GWOSC_16KHZ_R1-1187058312-32.gwf

V-V1_GWOSC_16KHZ_R1-1187058312-32.txt.gz
H14096sec 4KHz  H-H1_GWOSC_4KHZ_R1-1187056280-4096.hdf5
H-H1_GWOSC_4KHZ_R1-1187056280-4096.gwf
H-H1_GWOSC_4KHZ_R1-1187056280-4096.txt.gz
H1 4096sec 16KHz H-H1_GWOSC_16KHZ_R1-1187056280-4096.hdf5
H-H1_GWOSC_16KHZ_R1-1187056280-4096.qwf
H-H1_GWOSC_16KHZ_R1-1187056280-4096.txt.gz

H132sec 4KHz  H-H1_GWOSC_4KHZ_R1-1187058312-32.hdfS
H-H1_GWOSC_4KHZ_R1-1187058312-32.gwf
H-H1_GWOSC_4KHZ_R1-1187058312-32.txt.gz

H132sec 16KHz H-H1_GWOSC_16KHZ_R1-1187058312-32.hdf5

H-H1_GWOSC_16KHZ_R1-1187058312-32.gwf

H-H1_GWOSC_16KHZ_R1-1187058312-32.txt.gz
L1 4096sec 4KHz  L-L1_GWOSC_4KHZ_R1-1187056280-4096.hdf5
L-L1_GWOSC_4KHZ_R1-1187056280-4096.gwf
L-L1_GWOSC_4KHZ_R1-1187056280-4096.txt.gz
L1 4096sec 16KHz L-L1_GWOSC_16KHZ_R1-1187056280-4096.hdf5
L-L1_GWOSC_16KHZ_R1-1187056280-4096.gwf
L-L1_GWOSC_16KHZ_R1-1187056280-4096.txt.gz

L1 32sec  4KHz  L-L1_GWOSC_4KHZ_R1-1187058312-32.hdfS
L-L1_GWOSC_4KHZ_R1-1187058312-32.gwf
L-L1_GWOSC_4KHZ_R1-1187058312-32.txt.9z

L1 32sec  16KHz L-L1_GWOSC_16KHZ_R1-1187058312-32.hdf5

L-L1_GWOSC_16KHZ_R1-1187058312-32.gwf
L-L1_GWOSC_16KHZ_R1-1187058312-32.txt.gz

Download MDS checksums for all data files above.

Query form for timelines associated with this event.



A Data~ Software~ Online Status~ Abt

Data~- Software- (
Strain Data
Catalogs Gra
—— GWTC-1
Timelines

Gravitational-Wave Transient Catalog of Comj
Documentation: Notes
Strain Data: Confident detections | Mar
Auxillary Data: PE Samples, Skymaps,

Older event releases
Previous event releases are also available.

Get s

LIGQO

6 6

Dowi

Join

Atter

DX
G

®

Gravitational Wave ( Wrot

Data- Software- Online Status-

About GWOSC~

Catalog

Confident detections from GWTC-1, the Gravitational-\
and Virgo during the First and Second Observing Runs.

Catalog Description

For strain data:
* Click an event name
® Or see the JSON file list.

JSON Parameter Table
SORT: EVENT (A-Z) *

Event Primary mass Secondary mass
(M_sun) (M_sun)
+48 +3.0
GW150914 35.6 5, 30.6 .44
<140 +a1
GW151012 23.3 13.6 .,
+88 +22
GW151226 13.7 ;3 7.7 26
+72 +a9
GW170104  31.0 ., 201
+53 +13
GW170608 10.9 ., 7.6 2,
+166 +9.1
GW170729  50.6 ;02 34.3 4o
+83 +5.2
GW170809 35.2 4, 238 .,
+57 +2.9
GW170814 30.7 3, 25.3 4
+0.12 +0.08
GW170817 1.46 1.27 00
+75 +4.3
GW170818 35.5 4, 26.8 5
+100 +6.3
GW170823 39.6 ¢ 29.4 ;,

Effective
inspiral spin

+0.12

-0.01 13

+0.28
0.04

+0.20
0.18 5

+0.17

-0.04 ,,

+0.19
0.03 07

+021

0.36 025

+0.16

0.07 ¢

+0.12
0.07 .1,

+0.02
0.00 01

+0.18

-0.09 2

+0.20

0.08 2

Below are some sample images that are generated dynamica

Primary,

ass vs Secopdary mas;

g
Astrolnformatics - GWOSC

Gravitational Wave Open Science Center

GWTC-1-confident

GW170818
. 0.8
Effective inspiral spin, -0.09 33
+a30
Luminosity distance, Mpc 1020 5y
+007
Final spin, 0.67 109
425
Primary mass, M_sun 355
FAR gStLAL, yrA-1 4.20e-05
FAR PyCBC, yrn-1 NA
a3
Secondary mass, M_sun 26855
. 421
chirp mass, M_sun 26.7 ..,
Radiated 1 M_sun X c~2 o
iated energy, M_sun X €72 3 3
Network SNR gstLAL, 11.3
§ 0.07
Source redshitt, 0.20 sy
FAR cWB, yr~-1 NA
UTCtime, 02:25:09.1
Peak luminosity, 10756 1400
eak luminosity, erg sh-134 %"
Sky localization, deg”2 39
Final mass, M, iy
inal mass, M_sun 59.8 54
GPS time (s), 1187058327.1
Network SNR PyCBC, NA
Network SNR cWB, NA

Download Data Files:

V1 4096sec 4KHz

V1 4096sec 16KHz

V1 32sec  4KHz

V1 32sec  16KHz

H1 4096sec 4KHz

H1 4096sec 16KHz

H132sec  4KHz

H132sec  16KHz

L1 4096sec 4KHz

L1 4096sec 16KHz

L1 32sec  4KHz

L1 32sec  16KHz

V-V1_GWOSC_4KHZ_R1-1187056280-4096.hdfS
V-V1_GWOSC_4KHZ_R1-1187056280-4096.gwf
V-V1_GWOSC_4KHZ_R1-1187056280-4096.txt.gz

V-V1_GWOSC_16KHZ_R1-1187056280-4096.hdfS
V-V1_GWOSC_16KHZ_R1-1187056280-4096.gwf
V-V1_GWOSC_16KHZ_R1-1187056280-4096.txt.gz

V-V1_GWOSC_4KHZ_R1-1187058312-32.hdf5
V-V1_GWOSC_4KHZ_R1-1187058312-32.qwf
V-V1_GWOSC_4KHZ_R1-1187058312-32.txt.gz
vvi_ow( @ Opening V-V1_GWOSC_4KHZ_R1-1187056280-4096.hdf5
V-VI_GW(
V-V1_GWq
You have chosen to open:

V-V1_GWOSC_4KHZ_R1-1187056280-4096.hdf5

which is: hdf5 File (124 MB)
from: https:, .gw-op org

H-H1_GW
H-H1_GW(
H-H1_GW(

H-H1_GW(
H-H1_GW(
H-H1_GW(

|
H-H1_GW(
H-H1_GW(
H-H1_GW(

What should Firefox do with this file?
~ Open with

°Save File

~ | Do this automatically for files like this from now on.

H-H1_Gwl Choose...
H-H1_Gwe S
H-H1_GW(

-u1_ewd
L-L1_GWO
L-L1_GWO

L-L1_GWQ
L-L1_6wq
L-L1_GWQ

Cancel

L-L1_GWO
L-L1_GWG

L-L1_GWOSC_4KHZ_R1-1187058312-32.txt.9z

L-L1_GWOSC_16KHZ_R1-1187058312-32.hdf5
L-L1_GWOSC_16KHZ_R1-1187058312-32.gwf
L-L1_GWOSC_16KHZ_R1-1187058312-32.txt.gz

These data files are availabie as JSON.

Download MDS checksums for all data files above.

Query form for timelines associated with this event.




4 Gravitational
Wrgo C “%RO 4

Catalo

Wros

®

Gravitational Wave ( Wrot

Data-  Software- Online Status~  About GWOSC~

Data: GWTC-

GWTC-1-confident
GW170818

Gravitational Wave Open Science Center

A Data- Software- Online Status~  Ab« Effective inspiral spin, -0.09 130
A Data- Software- ( Catalog Luminsity distance, Moc 1020 2
360
Confident detections from GWTC-1, the Gravitational-W Final spin, 0.67 1
Strain Data and Virgo during the First and Second Observing Runs. Primary mass, M_sun -
. .5
Catalogs Gra Catalog Description FAR gstLAL, yr~-1 4.20e-05
Timelines GWTC-1 FAR PyCBC, yrn-1 NA
4
Gravitational-Wave Transient Catalog of Comj For strain dota Seaindary mass, Msun 26857
N r strai H chirp mass, M_sun +
Documentation: Notes . 26.7 .17
R . ) ¢ gl'Ck an :Vigto‘:‘agi‘e i Radiated energy, M_sun X A2 5. *0%
Strain Data: Confident detections | Mar ® Or see the e list. Network SNR gStLAL, 113
Auxillary Data: PE Samples, Skymaps, Source redshift, 0.20 %
FAR cWB, yr~-1 NA
JSON Parameter Table UTCtime, 02:25:09.1

+05

Peak luminosity, 345,

SOAT: EVENT(A2) ~ 1056 erg s~-1

Older event releases :“Yl'““""‘j:"v deg"2 ®
" . inal mass, M_sun
o o Event Primary mass Secondary mass Effective 59.8 55
Previous event releases are also available. (M_sun) (M_sun) inspiral spin GPS time (s), 1187058327.1
Network SNR PyCBC, NA
<48 +3.0 +0.12 Network SNR cW8, NA
GW150914 35.6 5, 30.6 .44 -0.01 ;3
Download Data Files:
+14.0 +4.1 +0.28
GW151012 233 55 13.6 45 0.04 4,5 V1 4096sec 4KHz  V-V1_GWOSC_4KHZ_R1-1187056280-4096.hdf5
V-V1_GWOSC_4KHZ_R1-1187056280-4096.gwf
V-V1_GWOSC_4KHZ_R1-1187056280-4096.txt.gz
+8.8 +22 +0.20
GW151226 13.7 3, 7.7 26 0.18 1; V1 4096sec 16KHz  V-V1_GWOSC_16KHZ_R1-1187056280-4096.hdfS
) § V-V1_GWOSC_16KHZ_R1-1187056280-4096.gwf
V-V1_GWOSC_16KHZ_R1-1187056280-4096.txt.92
+7.2 +as +0.17 V1 32sec 4KHz  V-V1_GWOSC_4KHZ_R1-1187058312-32.hdf5
GW170104 31.0 20.1 45 -0.04 V-V1_GWOSC_4KHZ_R1-1187058312-32.gwf
V-V1_GWOSC_4KHZ_R1-1187058312-32.txt.gz
53 s wots V132sec 16KHz V-V1_GWOSC_16KHZ_R1-1187058312-32.hdfS
V-V1_GWOSC_16KHZ_R1-1187058312-32.gwf
@ Get ] GW170608  10.9 ., 7.6 2. 0.03 .07 V-V1_GWOSC_16KHZ_R1-1187058312-32.txt.gz
H14096sec 4KHz  H-H1_GWOSC_4KHZ_R1-1187056280-4096.hdfS
+166 +9.1 +0.21 H-H1_GWOSC_4KHZ_R1-1187056280-4096.gwf
@ LIGO GW170729 50.6 .55, 34.3 o, 0.36 o5 H-H1_GWOSC_4KHZ_R1-1187056280-4096.txt.gz
H1 4096sec 16KHz H-H1_GWOSC_16KHZ_R1-1187056280-4096.hdf5
H-H1_GWOSC_16KHZ_R1-1187056280-4096.gwf
+8.3 +5.2 +0.16 H-H1_GWOSC_16KHZ_R1-1187056280-4096.txt.gz
GW170809 35.2 4, 23.8 ., 0.07 ;¢
| Dowi H132sec 4KHz  H-H1_GWOSC_4KHZ_R1-1187058312-32.hdfS
L H-H1_GWOSC_4KHZ_R1-1187058312-32.gwf
w57 i2e oz H-H1_GWOSC_4KHZ_R1-1187058312-32.txt.92
GW170814 30.7 3, 25.3 4, 0.07 51y
. H132sec 16KHz H-H1_GWOSC_16KHZ_R1-1187058312-32.hdf5
JOI n H-H1_GWOSC_16KHZ_R1-1187058312-32.qwf
012 +0.09 +0.02 H-H1_GWOSC_16KHZ_R1-1187058312-32.txt.92
GW170817 1.46 1.27 500 0.00 ;0
L1 4096sec 4KHz  L-L1_GWOSC_4KHZ_R1-1187056280-4096.hdf5
Att L-L1_GWOSC_4KHZ_R1-1187056280-4096.gwf
er +75 +4.3 +0.18 L-L1_GWOSC_4KHZ_R1-1187056280-4096.txt.g2
GW170818 35.5 4, 26.8 5 -0.09
L1 4096sec 16KHz L-L1_GWOSC_16KHZ_R1-1187056280-4096.hdf5
L-L1_GWOSC_16KHZ_R1-1187056280-4096.gwf
100 e 00 L-L1_GWOSC_16KHZ_R1-1187056280-4096.txt.gz
GW170823 .6 .4 .08
39.6 6 29.4 74 0.08 0.2 L1 32sec  4KHz  L-L1_GWOSC_4KHZ_R1-1187058312-32.hdfS
L-L1_GWOSC_4KHZ_R1-1187058312-32.gwf
L-L1_GWOSC_4KHZ_R1-1187058312-32.txt.92
Below are some sample images that are generated dynamica
L1 32sec  16KHz L-L1_GWOSC_16KHZ_R1-1187058312-32.hdfS

L-L1_GWOSC_16KHZ_R1-1187058312-32.gwf
0SC_16KHZ_R1-1187058312-32.txt.9z

Primary_mass vs Secopdary mas;

Astrolnformatics - GWOSC

Download MDS checksums for all data files above.

Query form for timelines associated with this event.



Catalog Data: GWTC-

wrat Gravitational Wave ( Wrot

c drat Gravitational Gravitational Wave Open Science Center

[ 3 Data~ Software ~ Online Status ~ About GWOSC~ GWTC-1-confident

. GW170818
A Data- Software- Online Status~  Ab« Effective inspiral spin, -0.09 130
A Data- Software- ( Catalog Luminosity distance, Mpc 1020 720
Confident detections from GWTC-1, the Gravitational-W Final spin, 0.67 1
Strain Data and Virgo during the First and Second Observing Runs. Primary mass, M_sun -
. .5
Catalogs Gra Catalog Description FAR gstLAL, yr~-1 4.20e-05
Timelines G c-1 FAR PyCBC, yr~-1 NA
4
Gravitational-Wave Transient Catalog of Comj For strain dota Seaindary mass, Msun 26857
N r strai H chirp mass, M_sun +
Documentation: Notes . 26.7 .17
R . ) ¢ gl'Ck an :Vigto‘:‘agi‘e i Radiated energy, M_sun X A2 5. *0%
Strain Data: Confident detections | Mar o Or see the e list. Network SNR gstLAL, 11.3
Auxillary Data: PE Samples, Skymaps, Source redshift, 0.20 %
FAR cWB, yr~-1 NA
JSON Parameter Table UTCtime, 02:25:09.1
SORT: EVENT (A-2) . Peak luminosity, 10756 erg sA-1 3 4 ja“;
older event release’ Sky localization, deg~2 39

. . Final mass, M_sun s9.8%8
o o Event Primary mass Seoondaly mass Effective .8 5
Previous event releases are also available. (M_sun) (M_sun) inspiral spin GPS time (s), 1187058327.1
Network SNR PyCBC, NA
48 +3.0 +0.12 Network SNR cWB, NA
GW150914  35.6 5, 30.6 .44 -0.01 33
Download Data Files:
+14.0 +4.1 +0.28
GWi151012 23.3 5.5 13.6 -4.8 0.04 -0.18 V1 4096sec 4KHz V-V1_GWOSC_4KHZ_R1-1187056280-4096.hdf5
V-V1_GWOSC_4KHZ_R1-1187056280-4096.gwf
V-V1_GWOSC_4KHZ_R1-1187056280-4096.txt.gz
+B.8 +2.2 +0.20
GW151226 13.7 5, 7.7 26 0.18 ,; V1 4096sec 16KHz  V-V1_GWOSC_16KHZ_R1-1187056280-4096.hdfS
- ; V-V1_GWOSC_16KHZ_R1-1187056280-4096.gwf
V-V1_GWOSC_16KHZ_R1-1187056280-4096.txt.gz
72 +as +0.17 V1 32sec 4KHz  V-V1_GWOSC_4KHZ_R1-1187058312-32.hdf5
GW170104  31.0 201 ¢ -0.04 5,

PSstart”: 1187056280, fo: Inttps:// ident/d 170818/8-

-0sc.0rg/catalog/GHTC-
ctor”: "V1'}, {"GPSstart:

1”cvosc iokie - 1157056280-4056 - hdes", * G sampling rate’ le3si, -dsteci (GPSetar s 1187058312,
Sepe:/ m/m.mgmm 1 et ident; dataTcHL70818/H-A]_GHOSC. 1oKAE RI-1187056313-3-hdt5 s "durack
vi ;s 384, 17}, {"GPSstart": 1187056280, "format T1%: "http: »
53 43 +0.19 onfident./data/GH170818 /111 Kb 1o 1187056280-1006 AEsF, -Guration®: 1098, "sampling cater 16391,
1187056280, " fo “Rats “hetps: oas 708107
Get s GW170608  10.9..7 7.6 .21 0.03 007 L E7056200 4036  hae3" ~duracion” 4056, -sampiing racel« 4096, -dacector s NI') ('GpSstares 1187056280, "format”
il 1-consident /data/ovi70sia/ il orosc.dxiz n Lisdoscana toss. hats'  autation': 4036,
iose, 56260, ~format-: "hdf i e
H1 nt/d ./annaum/ -vx - unpl)ng raters
fisroseaso, cata iadnt/da .
+16.6 9.1 0. uamsszsn e09c. nazs" “"samplin z-t.- 4096, "detector”: "L1" 1187058312, "format”:
GW170729  50.6 02 34.3 4. 0.36 025 A1 T Rt tpas /. gu-akeo2a/catalos/ W1 contidant /data/cui70818/Lu1_ Ghosc iz Ri-1i87056312 32 hats®, “durationt 32,
LIGQ Sampling cate®: 4036, 'datector': Wiy, (‘Gpistart:! 118100312, fornat': 'hifs ;

1-c 2/GH170818/V-V; L ekiin RI-1187058312-32 Raf5-, "deracion: 32,
HLE 1157055312, “formatr 1 "hdes s "https://www.gu-0sc.org/catalog/GIC-1-confident /data/GH170818/L-
L1_GHOSC_16KNZ_R1-1187058312-32.hdf", "duration’: 32, "sampling_rate: 16384, "detector’: "L1"}, {'GPSstart: 1187058312, "format’:
+83 +5.2 +0.16 | Thafs?, Furl®: hteps:/ /. qu-onc.org/catalog/GIC-1 “cont ident /data/GU170818/L-L1_GHOSC._{KNZ RI“1137058312-32.hdf5", “duration’: 32,
"5 4096, L1"), ("GPSstart’: 1187058312, "format': "hdf 1"t "https c.org/catalog/GHTC-
GW170809 35.2 23.8 5, 0.07 46 B/V-V1 GHOSC_4KHE_R1-1187058312-32 .haf5", "dugation': 32, "sampling rater: 4096, ‘detectori: "Vi'y: {'GPSstart" :
Dowi u Kz, R1-1107058312- 32 et

! s WO
o , "detector®: "H1"}, {'GPSstart': 1187058312, "format": "gwf®, "url®: "hEtps://www.gu-osc.org/catalog
GUIC-1-cont ident /data/GuI70818 _cwo 6KHZ_R1-1187058312-32.gwf”, "duration”: 32, "sampling : 16384, "detector": "H1"},
reatart: Siatosaain, Turl: "hitpas
+5.7 +2.9 +0.12 1 Bio1127056200m4086 Guit, ‘duration’: 4096, -sampling rate . "detector”: "HL"), 1187056280, "format”:
GW170814  30.7 5, 25.3 4, 0.07 11 heeps: " Tofya/i-icuose Skiz mi-Lidf0sesno 0% gul', ‘duration’s s0%,
- . H1 7 "sampling rate: 4096, "H1"}, {"GPSstart’: 1187058312, "format®: "gwf®, "url®: -nnp. 1 e 0g/GHTC-
Jo|n 1-confident/data/GW KiZ_R1-1187058312-32.que", ‘duration”: 32, "sampling rate-: 4096, ‘detectort: "Vi'); (-GPSstart":
1187056250, “fornat:: teps /i Iy
012 0.8 0.2 g I teT0s0330 4036 vt ~Guration’s 03¢, sriasee: tiergsennz, o
GW170817 1.46 410 1.27 o0 0.00 o0, -3z tions 32,
1"},
@ Atter s s LB, et T el e o S
7 Todasnc tose gui-, “duzation': sore;
GW170818 35.5 4 26.8 5 -0.09 5 ampling rate": 16384, "detector”: "L1"}, {'GESst 118705 e orejetatog/ e
U ¢ et ey omTadie i Shose ok st ieriseslans oue ampling_raters 16354, Fdeteceorr: TL1cy, (‘GPsstart’s
Tia70se2s0, - 7o gu-ase oz cataios o1 mf v
VI GWoSe. 4KHE RIS118705038014096. quEr ~Beration’ s 1036, -sampling Tops': 11870583271, "dacaset”s
| "GW170818_R1"}
100 63 020
GW170823  39.6 6 29.4 ;, 0.08 o2,

L1 32sec  4KHz L-L1_GWOSC_4KHZ_R1-1187058312-32.hdf5
L-L1_GWOSC_4KHZ_R1-1187058312-32.gwf
L-L1_GWOSC_4KHZ_R1-1187058312-32.txt.gz
Below are some sample images that are generated dynamica
L1 32sec  16KHz L-L1_GWOSC_16KHZ_R1-1187058312-32.hdf5
L-L1_GWOSC_16KHZ_R1-1187058312-32.gwf
L-L 0SC_16KHZ_R1-1187058312-32.txt.gz

T Primary_mass vs Secopdary ma:

Astrolnformatics - GWOSC

Download MDS checksums for all data files above.

Query form for timelines associated with this event.
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Current Detector Status

[ ] GW Open Science Center N +

€ > C e i gw-openscience.org,

wret Gravitational Wave Open Science Center

A Data- Software-  Online Status-  About GWOSC-

The Gravitat™messs € pen Science Center provides data from gravitational-wave

ob My Sources ilong with access to tutorials and software tools.
GPS to UTC

LIGO Hanford Observatory, Washington LIGO Liangston Observatory, Lovisiana

(Credits: C. Gray) (Credis: ). Giaime)

Get started!

e 6

LIGO/Virgo alerts began April 2, 2019
Download data
Join the email list

Attend an open data workshop

@ K :

Astrolnformatics - GWOSC



Current Detector Status

L] GW Observatory Status b

GW Open Science Center X -+

< > C o b gw-openscience.org, B % IO + + meoe =

° i gw-openscience.org,
GWOSC Calendar -  Today Yesterday

SRl L el  Gravitational-Wave Observatory Status

Observing Run 1 Summary  Observing Run 2 Summary

Please select a day from the calendar above to see archived or current status.

A Data- Software-  Online Status-  About GWOSC-

is i for dates after 30, 2016. The LIGO and Virgo are in the third
Detector Status observing run, known as 03, which began April 1, 2019. ies of i ing runs are avail in the menu above. For
The Gravitat uGonirgoaerts pen Science Center provides datai  overviews of and Virgo observing runs, see the 03 schedule or arXiv:1304.0670.
ob My Sources ilong with access to tutorials and s
GPS to UTC

* LIGONirgo Alerts (GraceDB)

LIGO Hanford

LIGO Livingston Virgo GEOB00
LIGO Hanford Observatory, Washington LIGO Liangston Observatory, Lovisiana
(Credits: C. Gray) (Credis: ). Giaime)

This page is a product of the Gravitational Wave Open Science Center. Please contact us with questions or comments.

Get started!

eoc

LIGO/Virgo alerts began April 2, 2019
Download data

Join the email list

G

Attend an open data workshop

Astrolnformatics - GWOSC
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Current Detector Status

AL

GW Observatory Status X

GW Open Science Center x + Summary x +

gw-openscience.org, B oo%
o i gw-openscience.org, c @ gw-openscience.org,
GWOSC Calendar -  Today Yesterday Observing Run 1 Summary Observing Run 2 Summary

Gravitational Wave Open Science Ceni Gravitational-Wave Observatory

Please select a day from the calendar above to see archived or current status.
A Data- Software- Online Status-  About GWOSC- The plots shown below characterize the sensitivity and status of each of the LIGO interferometers as well as the Virgo detector in Cascina, ltaly and the GEOS00 detector in Hanover,

Germany.
For more information about the plots listed below, click on an image to read the caption. Use the tabs in the navigation bar at the top of the screen for more detalled information about the

« June 182019 - » Home Summary Environment - Instrument performance -

is i for dates after 30, 2016. The Advanced LIGO and Advance
Detector Status g g e

B R R observing run, known as 03, which began April 1, 2019. of g rul  LIGO, Virgo, and GEO interferometers.
The Gravitat uGonirgoaerts pen Science Center provides datai  overviews of
ob My Sources ilong with access to tutorials and s

GPS to UTC

and Virgo observing runs, see the O3 schedule or arXiv:1304.0670.

(124485

GEO-LIGO-Virgo gravitational-wave strain
w

18-1244937618, state: Observing]

oday's Summary Page

« Current Status (GWISTAT)

- GEOG00
* LIGONirgo Alerts (GraceDB) m Hanford
- Livi

LIGO Hanford

LIGO Livingston
L1GO Hantord Observatary, Washingtan LIGO Lvingston Observatory, Louisana

(Credits: C. Gray) (Credis: ). Giaime)

This page is a product of the Gravitational Wave Open Science Center. Please contact us with questions or comments.

Get started!

Frequency [Hz]

LIGO-Virgo binary neutron star inspiral range

H'_ I “ isuadl Bathant st uba TN H

eoc

LIGO/Virgo alerts began April 2, 2019

Download data

Join the email list -.F H H _Il Iy
® Tine o) from DIS0613000000 UTC (12448512180) Tie o] fom 20150615 00000 UTC (124851215.0)

Attend an open data workshop

G

This page is a product of the Gravitational Wave Open Science Center. See gw-openscience.org for more information. Note that some information on these pages may be missing or
incomplete.
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Data-

Software.

Online Status-

Software and Tutorials

Gravitational Wave Open Science Center

About GWOSC-

Software for Gravitational Wave Data

[Many of these packages can be Installed through LSCSoft Conda. See Inscallation suggestions on the software setup page.

Gwpy
GWpy 22 prton peckage ur gravtatonal-wave axrophyscs.
* Gy Home Pa

PYCBCIs 3 safwar acage used t explore argeysical sures o grveatorl waves. 1  py0on pcae it rovies rcnay
twanalyze etect the signatures and estimate the parameters of a potental

« Home p:

« Oniine Notebooks

 Docker container

Bilby
e am of by s provide user mendy nReface tn perorm parameter Smaon. 1 pAmarey esgned snd bk fornerenceof
» but It an aiso be used for more general pr

 Pinon package n py#x

ws
‘Coherent WaveBurst is an analysis algarm dvised to search for a broad rangs of gravitational-wave (GW) ransients without prior
Knowledge of the signal wavetorm. As a search pipeline, I IGentifies Coherent events In data from mufiple GW Getectors and reconstructs a
GW signal associated with thess events by Using the maximum likeload analysis.

tigo.skymap

iga.skymap package provides tools for r2ading, WITting, Genarating, and visualizing gravitational-wave prbabiity maps from LIGO and
Virgo. It Includes the rapid sky lacaization code BAYESTAR, t0dis for Making sky Maps from MCMC samples, observation planning utiltes,
ana tols for making beautul astronomical mags.

* Source Code
« Pythan package In PyPL

LaLsulte
Tha L5 Aurkim ey e (LA S0ke) . et f componnt Acingen, 800k of Wik Sg0e, Fockaged e relsses
separate

. ln;tauam nstructions

* Source C

© Pinon package n yot

Bayeswave
Bayeswave s 2 Bayesian sig noise and without
e o any prif assumotios of waverom ooy,

e & Source code

GstiaL
gstlal provides 3 suts of GStreamer elements that expose gravitational-wave Gata analysis tools from the LALSulte lbrary for use In
‘GStreamer signal-processing pipeines.

‘GStLAL Home Page

The Frame Library
T rame Lrury 183 iotwere deckatd 0 the iame ampulstion Mg e MpL/0ues. 153  code a0 et erace # see
proyided s prs o the astroutio

 Frame Ubrary Home

Lscsor
Releases of the LSCSof Integrated software stack Inciude source tarbals, (BT for SCntific Linux 7, debs for Debian 8.x (Jessie), and
Macos,

* Lscson

pyacn
PYGEN .3 moie 3 sy s cen o Fceng T 7o e Gamma- ay Coranates Newor (G, €5l LGOS0 e
« Source C
< Pnon package n 7t

RIT Rapid PE / RIFT Code
Repositry for the rapid_Pe / RIFT code and
c

Bayesian Parametric Population Models.
This package provides techiques for Inferring the merger rate density for COMPAct binary sources.
Source Code

HOFS is 2 data madel, igrary, and fil format for Storing an managing data.
« HDFS Home Page

GWOSC Example Python Scripts
© GWOSC Tutorials
« r2adiigo.py (Example APT)

GWOSC Example MATLAB Script
 Read and plot a GWOSC data file with MATLAB

GWOSC Example C script
 Read 3 GWOSC data fie with C lorartes.

rat Gravitational Wave Open Science Center

A Data- Software- Online Status-  About GWOSC-

Tutorials

Each tutorial will lead you step-by-step through some common data analysis tasks. While GWOSC data can be analyzed using libraries in
many software languages (C, C++, Matiab, etc.), most of these tutorials use Python. See also the software page for more examples.

[see the tutorial setup page for help installing software to run these tutorials. ]

Tutorials shown here are not used to produce published results. For vravltatlonal wave software analysis packages that are used to
produce LSC and Virgo Collaboration publications, see software

Gravitational Wave Open Data Workshop Web Course (2018)

Self-paced web course on GWOSC data analysis

Course Material

ck Hole Events

Use matched filtering to find signals hidden
Run: Azure | mybinder (Beta)
View: GW150914] LVT151012] GW151226| GW170104

Download: file with data | Jupyter notebook | Python script

Quickview Notebook

Make summary plots for any short segment of GWOSC data.
Run: Azure | mybinder (Beta)

Download: IPython 4

Introduction to GWOSC Data Files
[Run: workspace]
« Step 0) Software Setup
« Step 1) Download GWOSC Data
o Step 2) What's in a GWOSC Data File?
* Step 3) Working with Data Quality
« Step 4) Using the example API (readligo)
Working with Data
[Run: workspace]
* GWOSC Example AP
* Working with Segment Lists
« FFTs, PSDs, and Spectrograms:
o Lots of Plots tutorial
o Browse the plot gallery
 LSC software stack and frame reading software
© See the structure of an HDFS file
* Plot GW150914 data [Now superseded by the BBH Event tutorial]
© HTML] Zip file with data
Searching for astrophysical sources
o Find an Inspiral
« Find an Inspiral Hardware Injection
* Find a Burst Injection: Slides | Script
Automated Downloads
« Discover and download GWOSC data
« Automatically discover and download GWOSC data
« Automatically download and process ALL the data

LIGO and Virgo Collaboration Members
« Get data on the LIGO Scientific Collaboration Data Grid: Quickstart | Tutorial
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Projects with GWOSC Data

GW Open Science Center X + ° GW Open Science Center x +

gw-openscience.org. (= c @ gw-openscience.org. 5]

Gravitational Wave Open Science Center ‘KR‘E"’ Gravitational Wave Open Science Center

" Data- Software - Online Status - About GWOSC-

Data-

The Gravitational Wav: owied
observatori
tact

Software-  Online Status- ~ About GWOSC-

Projects with GWOSC data

des data from gravitational-wave Some examples of projects using GWOSC data are shown on this page.

torials and software tools. Listing a project here does not imply endorsement by LIGO Laboratory, the LIGO Scientific Collaboration or the Virgo

Collaboration.

If you have completed a project with GWOSC data, please let us know!

Scientific Publications

Below are the fifty most recent publications citing GWOSC, as listed by INSPIRE
HEP.

For a complete list, please query INSPIRE HEP.

1) Custom i i with C i in Peg bled
Scientific Workflows

Karan Vahi, Mats Rynge, George Papadimitriou, et al.

arxiv:1905.08204 | INSPIRE

2) Searching for Dark Photon Dark Matter in LIGO O1 Data Student Ashley Disbrow presents her work
Huai-Ke Guo, Keith Riles, Feng-Wei Yang, et al. at the 2014 American Astronomical Society
arxiv:1905.04316 | INSPIRE meeting in Washington, DC.

LIGO Hanford Observatory, Washington LIGO Livingston Observatory, Lovisiana Virgo detector, Ttaly

(Cregis: C. Gray) (Credns: ). Gisime) (Credis: Virgo Calisboration)

3) All-sky search for short gravitational-wave bursts in the second
Advanced LIGO and Advanced Virgo run
B.P. Abbott, R. Abbott, T.D. Abbott, et al.
Get tartedl arxiv:1905.03457 | INSPIRE

et s 1
4) Testing the no-hair theorem with GW150914
Maximiliano Isi, Matthew Giesler, Will M. Farr, et al.

ec

LIGO/Virgo alerts began April 2, 2019 arxiv:1905.00869 | INSPIRE
5) itati Wi i with Modes from
Download data Compact Binary Inspirals

Geraint Pratten, Patricia Schmidt, Tanja Hinderer

amxiv:1905.00817 | INSPIRE Student Emma Wadley created the installation art,

titled Void (2016), shown above. Her artist statement
includes this description: "I have used black

Join the email list

6) Multi ission from the Compact Remnant in paper to represent fear through the colour

GW170817 associated with death, shadows and the deepest

Maurice H.P. M. van Putten, Massimo Della Valle, Amir Levinson nights ... The addition of light creates an
Attend an open data WDrkShOP INSPIRE eerie iridescence and the soundscape aims to

® K =

unnerve and intrigue through otherworldly noise
7) New Binary Black Hole Mergers in the Second Observing Run of of Gravitational waves and the Mariana Trench."
Advanced LIGO and Advanced Virgo
Tejaswi Venumadhav, Barak Zackay, Javier Roulet, et al.
arxiv:1904.07214 | INSPIRE

8) Targeted Sub-threshold Search for Strongly-lensed Gravitational-wave Events
Alvin K.Y. Li, Rico K.L. Lo, Surabhi Sachdev, et al.
arxiv:1904.06020 | INSPIRE

9) C ining extra gravitati wave polarizations with Advanced LIGO, Advanced Virgo and KAGRA and upper bounds
from GW170817

Yuki Hagihara, Naoya Era, Daisuke Iikawa, et al.

arxiv:1904.02300 | INSPIRE

10) Distinguishing Primordial Black Holes from Astrophysical Black Holes by Einstein Telescope and Cosmic Explorer
Zu-Cheng Chen, Qing-Guo Huang

arxiv:1904.02396 | INSPIRE

11) Results from an Eil il search for i gravitati waves from Cassi ia A, Vela Jr. and G347.3
Jing Ming, Maria Alessandra Papa, Avneet Singh, et al.

arxiv:1903.09119 | INSPIRE
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Yearly GWOSC Workshops

April, 2019: https://indico.in2p3.fr/event/18313 (Paris, France)

(& cC @ https://indico.in2p3.fr/event/18313/ v B mox see N @

# K € A~ > )i @® Europe/Paris ~ (@ English ~ 3] Login

Gravitational Wave Open Data Workshop #2

s

8-10 April 2019
Université Paris Diderot

Europe/Paris timezone

(il A new astronomy based on gravitational waves was born with the first advanced LIGO and advanced

Timetable Virgo discoveries and will develop with the third observation run, 03, that will begin in 2019.

Registration Bulk data from past observation runs and data snippets around the discoveries are made publicly

Participant List available at gw-openscience.org, along with associated software libraries. This workshop is intended for
students or more senior scientists that wish to learn about these data and software in order to conduct
Practical info research in the field of gravitational-wave astronomy.

VR visualization of GW

skymaps The workshop offered participants a hands-on introduction to working with software tools that allow to

access and analyze open gravitational-wave data.

Eric Chassande-Mottin The program includes a mixture of lecture style presentations and hands-on programming exercises.

2 ecm@apc.in2p3.fr Click on Timetable in the left menu bar to get the list of lectures and links to the presentations.

Git repo with the material for the hands-on and challenge sessions: https://github.com/gw-
odw/odw-2019

Check the score spreadsheet: https://bit.ly/2WRxjay
GW ODW#1 (Caltech, 3/2018): https://www.gw-openscience.org/static/workshop1

Note: you can configure the language for the website menu bar in the drop down list at the top right

corner of this page.
EGO == o B
Gravilational \ 1%
Observatory IN2P3 ’ -
Les deux infinis
Starts 8 Apr 2019, 08:30 Université Paris Diderot
Ends 10 Apr 2019, 13:00 Amphi Pierre-Gilles de Gennes (Condorcet, level -1)

Université Paris Diderot — Batiment Condorcet
APC AstroParticule et Cosmologie

10, rue Alice Domon et Léonie Duquet

75013 Paris

B gw-odw2_poster.pdf
(& logos.png

|nd|© Powered by Indico Help | Contact | Terms and conditions \ m
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https://indico.in2p3.fr/event/18313

Looking towards the Future

Current focus on releasing events as catalogs and bulk data
associated with observation runs.

— Catalogs are a new way of presenting data so we are still learning
what'’s features to include.

— First 6 months of O3 data slated for public release in April 2021.

Specifics of what, when and how are moving targets driven by the
collaboration.

Constantly learning better ways to do things
— Detection rates grow cubically with sensitivity ... must meet the scale.
— Existing technologies rapidly become outdated and require migration.

Will continue to host workshops and improve tutorials and example
code for users.



https://www.gw-openscience.org
THANK YOU!
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