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Chirp Mass

Precisely measured from inspiral GW 
frequency evolution in the low mass regime 

Abbott el al. 10.1103/PhysRevLett.119.161101
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Mock Data Challenge simulated signals  

Accurately estimated by search pipelines 
in the low mass regime
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.119.161101


Binned Chirp Mass Information 

A new data product providing source chirp mass in the form of binned probabilities.

The predetermined bins are the following (in units of solar masses):

[0.1, 0.87, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.7, 1.9, 2.1, 2.3, 3, 5.5, 11, 22, 44, 88, 1000]

The bins are fine in the HasSSM and HasNS regime where chirp mass is recovered 
more accurately, and become coarse for higher masses in the BBH regime. 
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Binned Chirp Mass Information (HasSSM) 

A new data product providing source chirp mass in the form of binned probabilities.

The predetermined bins are the following (in units of solar masses):

[0.1, 0.87, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.7, 1.9, 2.1, 2.3, 3, 5.5, 11, 22, 44, 88, 1000]

Example: A chirp mass of 0.87 M
☉

 may correspond to a 1 M
☉

, 1 M
☉

 merger. 

The bins are fine in the HasSSM and HasNS regime where chirp mass is recovered 
more accurately, and become coarse for higher masses in the BBH regime. 
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Binned Chirp Mass Information (HasNS) 

A new data product providing source chirp mass in the form of binned probabilities.

The predetermined bins are the following (in units of solar masses):

[0.1, 0.87, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.7, 1.9, 2.1, 2.3, 3, 5.5, 11, 22, 44, 88, 1000]

Example: A chirp mass of 1.2 M
☉

 may correspond to a 1.4 M
☉

, 1.4 M
☉

 merger. 

Example: A chirp mass of 3 M
☉

 may correspond to a 1.4 M
☉

, 10 M
☉

 merger. 

The bins are fine in the HasSSM and HasNS regime where chirp mass is recovered 
more accurately, and become coarse for higher masses in the BBH regime. 
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Binned Chirp Mass Information (BBH) 

A new data product providing source chirp mass in the form of binned probabilities.

The predetermined bins are the following (in units of solar masses):

[0.1, 0.87, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.7, 1.9, 2.1, 2.3, 3, 5.5, 11, 22, 44, 88, 1000]

Example: A chirp mass of 8.7 M
☉

 may correspond to a 10 M
☉

, 10 M
☉

 merger. 

Example: A chirp mass of 44 M
☉

 may correspond to a 50 M
☉

, 50 M
☉

 merger. 

The bins are fine in the HasSSM and HasNS regime where chirp mass is recovered 
more accurately, and become coarse for higher masses in the BBH regime. 
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Binned Chirp Mass Information

A .json file containing the probabilities and a .png histogram will be publicly 
available on GraceDB (not included in alert packet)

Just as for em-bright and sky maps, chirp mass information may be present in the 
initial GCN circular and later updated with an update GCN circular

There are two pathways for estimating the source chirp mass:

1. Low-latency : pipeline point estimate + sky map distance PDF
○ For cWB BBH preferred events there is no distance estimate, we provide 

“detector frame” chirp mass
2. Medium latency update : Bayesian Parameter Estimation (PE) using Bilby 

posterior samples
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Provided by 
search pipelines/PE
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Binned Chirp Mass Information

A .json file containing the probabilities and a .png histogram will be publicly 
available on GraceDB

Just as for em-bright and sky maps, chirp mass information may be present in the 
initial GCN circular and later updated with an update GCN circular

There are two pathways for estimating the source chirp mass:

1. Low-latency : pipeline point estimate + sky map distance PDF
○ For cWB BBH preferred events there is no distance estimate, we provide 

“detector frame” chirp mass
2. Medium latency update : Bayesian Parameter Estimation (PE) using Bilby 

posterior samples

Provided by
search pipelines/PE

Source chirp 
mass reported

Provided by 
Bayestar/PE
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Integration into Public Alerts 
● Chirp mass info not included in the alert packet (potential future item)
● The most probable bin is reported in the GCN circular 
● .json of all bin probabilities and .png histogram on GraceDB (public)

○ Low-latency estimate available in ~seconds with em-bright+p(astro): mchirp_source.json
○ PE estimate available alongside update alert ~hour(s): mchirp_source_PE.json
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Circular Changes

https://dcc.ligo.org/P250012312



Looking Ahead

The calculation and data product has been reviewed and we are currently testing 
the integration of data product into our alert infrastructure.

Release of these estimates is planned in June!
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Most Probable Bin

To be concise, we report 
only the most probable bin 
in the circular text, while all 
information can be found 
on GraceDB.

➔ For >85% of events, 
the highest probability 
bin contains >80% of 
the probability
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