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• Data analysis is a huge topic!
• I present a very limited scope, 

reduced to:
- CBC data 
- Mainly in off-line data 

processing for the GWTC.         

• For Low Latency information, 
see for instance Cardiff 22 LVK 
meeting slides:
https://dcc.ligo.org/DocDB/0184/G2201664/003/LowLatency_Plenary.pdf

•Describe the basic methods/procedures, main properties & limitations.

•Many of them are automatized, but I won’t describe that either.

https://dcc.ligo.org/DocDB/0184/G2201664/003/LowLatency_Plenary.pdf
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Figure 1. A simpli!ed schematic summarizing the main steps in LIGO–Virgo data
processing, from the output of the data to the results reported in a catalog of transient 
events.

With the public release of the LIGO and Virgo data, groups outside these collaborations 
are analyzing the released data. Most of these analyses are producing results consistent with 
the LVC’s [32–39], and some additional signi!cant event candidates have been reported [40,
41]. The noise properties of the LIGO data and the correctness of the LVC data analysis 
for GW150914 have also been questioned [42, 43], although successive gravitational wave 
detections have strengthened con!dence in our detection and parameter estimation methods 
[3]. Motivated by the widespread interest in analyzing LIGO and Virgo data, in this paper we 
provide an overview of the properties of the LIGO–Virgo data and its noise components. We
also describe the essential features of data analysis procedures that have been used by LIGO 
and Virgo teams to detect and measure the properties of the cataloged gravitational-wave 
sources [3], as summarized in !gure 1. The analysis of LIGO and Virgo data in searching for 
gravitational-wave signals is complex, as is the correct treatment of the statistical properties 
of noise. The LVC encourages the broader scienti!c community to access and analyze its 
data, and will always be open to discussions about the methods it uses to arrive at its conclu-
sions. The codes used to analyze LIGO–Virgo data are public. The special purpose codes
used to generate many of the !gures in this paper are also available [44]. In addition, the LVC 
has made available a Jupyter notebook to illustrate methods used to produce key !gures and 
results in a simpli!ed implementation [45]. Finally, many of the software packages used by 
the LVC to process the LIGO–Virgo data, search for events and characterize observed signals
can be found at the GWOSC site [46].

The paper is organized as follows. In section 2 we describe the properties of the LIGO–
Virgo data, while in section 3 we discuss the noise that affects those data. Section 4 describes 
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the LVC’s [32–39], and some additional signi!cant event candidates have been reported [40,
41]. The noise properties of the LIGO data and the correctness of the LVC data analysis 
for GW150914 have also been questioned [42, 43], although successive gravitational wave 
detections have strengthened con!dence in our detection and parameter estimation methods 
[3]. Motivated by the widespread interest in analyzing LIGO and Virgo data, in this paper we 
provide an overview of the properties of the LIGO–Virgo data and its noise components. We
also describe the essential features of data analysis procedures that have been used by LIGO 
and Virgo teams to detect and measure the properties of the cataloged gravitational-wave 
sources [3], as summarized in !gure 1. The analysis of LIGO and Virgo data in searching for 
gravitational-wave signals is complex, as is the correct treatment of the statistical properties 
of noise. The LVC encourages the broader scienti!c community to access and analyze its 
data, and will always be open to discussions about the methods it uses to arrive at its conclu-
sions. The codes used to analyze LIGO–Virgo data are public. The special purpose codes
used to generate many of the !gures in this paper are also available [44]. In addition, the LVC 
has made available a Jupyter notebook to illustrate methods used to produce key !gures and 
results in a simpli!ed implementation [45]. Finally, many of the software packages used by 
the LVC to process the LIGO–Virgo data, search for events and characterize observed signals
can be found at the GWOSC site [46].

The paper is organized as follows. In section 2 we describe the properties of the LIGO–
Virgo data, while in section 3 we discuss the noise that affects those data. Section 4 describes 
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