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Gaël Servignat

February 28, 2025

This is a short note that provides technical details on the Yorsh stellar black hole binaries (stBBH)
dataset.

1 Conventions

All the conventions are the same as for the Sangria dataset. They can be found in the LDC manual, available
on the LDC website1.

2 Production workflow

The production is divided in three main blocks that are described hereafter. (figures to be added)

2.1 Noisefree TDI signals

For given source, we perform the following steps:

1. Compute h+ and h× strains. This is performed with the LDC Toolbox, based on the IMRPhenomD [1]
phenomenological model.

2. Compute strain projection on LISA arms. This is also performed with the LDC Toolbox. The orbits
are chosen to be fixed and equal arm lengths. They are produced with lisaorbits.

3. Compute the TDI response using TDI2. This is performed with pyTDI.

4. Filter the TDI response.

2.2 Instrumental noise

The instrumental noise is produced using LISANode.

2.3 Confusion noise

The confusion noise is produced by simulating a catalog of 30 millions galactic binaries, from which we
substract the ones with SNR squared above 50.

3 Data

All signals consist in 2 years of data sampled at 0.2Hz (i.e. one data point every 5 second). The
accompanying notebook shows how the data is extracted from the file.

There are 8 stBBH in the hdf5 file. Their parameters are shown on Fig. 1. The angles are given in radian,
the masses in solar masses, the luminosity distance in Mpc, the initial frequency in Hz, and the observation
duration and cadence are both in seconds. The redshifts have been computed with a flat Λ-CDM cosmology
model using a value of the Hubble constant of H0 = 67.1 and a value of the density of non-relativistic matter
of Ωm,0 = 0.3175. There is a single instrumental and confusion noise realisation in the hdf5 file. All signals
are available separately such that the user can build their own noisefree or noisy signals.

1https://lisa-ldc.lal.in2p3.fr/
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Figure 1: Parameters of Yorsh sources.
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