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1. Introduction
For the LISA mission, the creation of final products is
a crucial step in the data processing process. Multiple
global fit (L2) pipelines will identify and fit the same
sources in different ways, and the goal is to merge these
into a single comprehensive catalog. This involves com-
paring data from global fits, consolidating the data, and
statistically validating it. Several global fit algorithms
have distinct properties, resulting in varied submissions
results to the LISA Data Challenge. The challenge lies
in producing final products that encompass all observed
sources while establishing connections between Global
fits and providing all necessary informatin for scientific
interpretation in an easily accessible way. Furthermore,
algorithms capable of assessing the quality of adjust-
ments and ensuring convergence have been developed as
part of this study. To achieve this, we propose a prelimi-
nary protocol that outlines the essential steps needed to
produce the final products. We have analyzed Sangria
[1] data challenge for only Galactic binaries. Addition-
ally, we propose an algorithm to merge L2 Global Fits
[2, 3, 4, 5] and validate them against injected data.

2. Injection and Submissions

The inputs are from the LISA Data Challenge Sangria V2 [1], which includes both fully specified and blind datasets with
simulated waveforms and Gaussian noise from millions of Galactic white dwarf binaries and merging massive black-hole
binaries. The data also incorporates LISA noise produced using LISACode to generate "TDI-1.5" observables X, Y, Z.
The submissions are the products of the global fit L2 [2, 3, 4, 5], estimating individual signals from the dataset and
submitting a table with the parameters of each observed source and the posteriors for each of the sources.

3. Convergence check| L3 preprocessing
Mismatch between Global Fits and Posteriors Distribution of Mismatches Mismatches

Before proceeding to the L3 pipeline, it is crucial to ensure the proper convergence of the global fits. To achieve this,
we examine the consistency between the submitted L2 catalog and the posteriors. On the left, mismatches and overlap
issues between Global Fits and posteriors are observed. The black and blue dotted lines shows respectively the trace
mean and the quoted value of the parameter, and solid lines 5σ interval, which do not correspond to the trace of the
GF. On the right, the distribution of the various Global Fits under study is depicted. A significant portion of L2
entries exhibit mismatches for at least one parameter.

4. Gaussianity Test
The Gaussian Mixture Model (GMM) is used to deter-
mine the number of Gaussian components for each chain
from global fits to assess the convergence of each Global
Fit. This test is crucial because we do not expect the
data to be Gaussian. If many Gaussian components are
found, it indicates a more uniform distribution, suggest-
ing that the fit is poor and the model may not be suitable.
GMM is a probabilistic model that represents data as a
mixture of K Gaussian distributions, each with a mean
vector µk, a covariance matrix Σk, and a mixing coeffi-
cient πk. The Probability Density Function (PDF) of a
GMM is given by p(x) =

∑K

k=1 πkN (x|µk, Σk)

Uniform 
distribution

No 
data

Close to a normal 
distribution

Close to a uniform 
distribution

5. Proposal of fusion L3 Algorithm

The Global Fits merging method integrates parame-
ter information from two Global Fits, assessing overlap
based on specified standard deviation levels. It aims to
merge these Global Fits into a unified catalog, ensur-
ing each candidate from one catalog overlaps optimally
with candidates from the other. This overlap, which rep-
resents the correlation between waveforms, also serves
to prioritize candidates when multiple entries coincide.
This facilitates a streamlined selection process within
overlapping regions.

6. Results : A first comparison for GB
Result of recovery between APC and USA / recovery between Injection:

Recovery Global 
Fits and Injection

Recovery between 
Global Fits 

Parameters overlapping:
[f]: Only frequency overlapping
[f,A]: Frequency and Amplitude 
overlapping
[f,λ,β] : Frequency and sky 
position overlapping
[f,A,λ,β,ɩ] : All parameters 
overlapping
– X–, – X–, – X–, – X– : Error bar 
level – 5, 3, 2, 1 σ recovery

Waveform Matching:
– – : waveform overlap matching
– – : waveform overlap + SNR >8 
matching
   : Example analyseRecovery between 

3 Global Fits 

Example:                                                       [Frequency, Amplitude, fdot, lat, lon, iota]   
Subs : APC∩USA; Nstd : 1σ

We performed the merging of two Global Fits based on their parameters, demonstrating that these parameters 
significantly impact the merging outcome. Additionally, the quality level (– X– Error bar level) also provides different 
levels of recovery, which have a significant impact. This level allows the construction of catalogs with an emphasis 
on either purity or completeness. This illustrates the current recovery capability enabled by this tool, allowing direct 
interaction with L2 to accurately assess the performance of various Global Fits.

Waveform Overlap : give 
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Verification Galactic Binaries
Steps for an Frist transition L2 /L3: 

● Convergence criteria : 
○ Check Mismatch 

posterior/Global Fits
○ Check Priors

● Statistical test of Gaussianity
○ Global Quality check of 

the convergence
○ Comparison of normality 

distributions.
● Overlap and relative error 

between Global Fits
○ Comprehensive view of 

the recovery.
○ Quality assessment 

criteria.

7. Conclusions/Next step
1. Continuous integration with new Global Fits
2. Fusion catalogue with quality user variation

• Purity vs completeness.
• Adaptability to different LISA sources.

3. Developp Visualization tools in collaboration
4. Implement other sources
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