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People

• Stéphane Martinez, 60%, engineer 
design and production of a board for the temperature 
control of the Faraday (waiting for the review to complete 
before installation in Virgo) 

• me, researcher, 70%, cosmology

in Virgo through APC



Contributions

last few months work, in relation with the cosmology effort:


1) generating fake galaxy catalogs

2) generating fake events



1. Generating fake galaxy catalogs
goal: generate a realistic skymap of apparent magnitude thresholds


starting point: an actual galaxy catalog, GLADE+ for instance, galaxy count = mag threshold

define the mask: sky locations where there is no coverage (galactic plane for instance)



1. Generating fake galaxy catalogs

<latexit sha1_base64="4dO+dl+Mtar58ds6JIJ/ot8nSuA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMviAU31nW/ndLa+sbmVnm7srO7t39QPTxqmyjRDFssEpHuBtSg4ApblluB3VgjlYHATjC5y/3OE2rDI/VopzH6ko4UDzmjNpf6KMSgWnPr7hxklXgFqUGB5qD61R9GLJGoLBPUmJ7nxtZPqbacCZxV+onBmLIJHWEvo4pKNH46v3VGzjJlSMJIZ6Usmau/J1IqjZnKIOuU1I7NspeL/3m9xIY3fspVnFhUbLEoTASxEckfJ0OukVkxzQhlmme3EjammjKbxVPJQvCWX14l7Yu6d1W/fLisNW6LOMpwAqdwDh5cQwPuoQktYDCGZ3iFN0c6L86787FoLTnFzDH8gfP5AxBUjkQ=</latexit>

`

input map, binned 
interpolation for all l (cubic) 
cosmic variance 
output map, binned

<latexit sha1_base64="X0O7fkyFUqcTupz6rPfeTg0DttM=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GOxF48VbC20oWy2k3btZjfsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgpr6xubW8Xt0s7u3v5B+fCorWWqKLao5FJ1QqKRM4EtwwzHTqKQxCHHh3DcmPkPT6g0k+LeTBIMYjIU LGKUGCu1G/0ect4vV7yqN4e7SvycVCBHs1/+6g0kTWMUhnKiddf3EhNkRBlGOU5LvVRjQuiYDLFrqSAx6iCbXzt1z6wycCOpbAnjztXfExmJtZ7Eoe2MiRnpZW8m/ud1UxNdBxkTSWpQ0MWiKOWuke7sdXfAFFLDJ5YQqpi91aUjogg1NqCSDcFffnmVtC+q/mW1dler1G/yOIpwAqdwDj5cQR1uoQktoPAIz/AKb450Xpx352PRWnDymWP4A+fzB1KMjvo=</latexit>

C`

<latexit sha1_base64="4dO+dl+Mtar58ds6JIJ/ot8nSuA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMviAU31nW/ndLa+sbmVnm7srO7t39QPTxqmyjRDFssEpHuBtSg4ApblluB3VgjlYHATjC5y/3OE2rDI/VopzH6ko4UDzmjNpf6KMSgWnPr7hxklXgFqUGB5qD61R9GLJGoLBPUmJ7nxtZPqbacCZxV+onBmLIJHWEvo4pKNH46v3VGzjJlSMJIZ6Usmau/J1IqjZnKIOuU1I7NspeL/3m9xIY3fspVnFhUbLEoTASxEckfJ0OukVkxzQhlmme3EjammjKbxVPJQvCWX14l7Yu6d1W/fLisNW6LOMpwAqdwDh5cQwPuoQktYDCGZ3iFN0c6L86787FoLTnFzDH8gfP5AxBUjkQ=</latexit>

`

<latexit sha1_base64="X0O7fkyFUqcTupz6rPfeTg0DttM=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GOxF48VbC20oWy2k3btZjfsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgpr6xubW8Xt0s7u3v5B+fCorWWqKLao5FJ1QqKRM4EtwwzHTqKQxCHHh3DcmPkPT6g0k+LeTBIMYjIULGKUGCu1G/0ect4vV7yqN4e7SvycVCBHs1/+6g0kTWMUhnKiddf3EhNkRBlGOU5LvVRjQuiYDLFrqSAx6iCbXzt1z6wycCOpbAnjztXfExmJtZ7Eoe2MiRnpZW8m/ud1UxNdBxkTSWpQ0MWiKOWuke7sdXfAFFLDJ5YQqpi91aUjogg1NqCSDcFffnmVtC+q/mW1dler1G/yOIpwAqdwDj5cQR1uoQktoPAIz/AKb450Xpx352PRWnDymWP4A+fzB1KMjvo=</latexit>

C`

simulate a skymap with the same angular power spectrum



1. Generating fake galaxy catalogs

OUTPUT

simulated realistic sky map with mask

INPUT

GLADE sky map with mask



2. Generating fake events: GWUniverse
team: Christos, Suvodip, Federico, myself

subgroup Cosmological pipelines development and validation

coordinators: Rachel, Christos, Simone

GWUniverse dedicated meetings:

all wednesdays 3PM CEST

Cosmo WG



2. Generating fake events: GWUniverse
team: Christos, Suvodip, Federico, myself

in the scope of the preparation of O4, we made a code that allows to generate posteriors for many scenarios:

- any cosmology (but flat)

- mass models (PL, PL+peak, multi-peaks, z-evolution...)

- spin models (heavier mass has more spin, uniform, gaussian, correlation with q following arxiv:2106.00521...)

- merger rate (Madau-Dickinson,...)

- still in development!

cosmology

constant in comoving volume

galaxy catalog

(real or fake)

z, ra, dec, mags

host galaxies,

all mergers

detected events

(bilby SNR)

mass, spins distributions

m1, m2, 𝟀1, 𝟀2, 𝞡1, 𝞡2

bilby PE
posteriors

or



2. Generating fake events: GWUniverse
example of a custom spin model:

<latexit sha1_base64="JvDfFcLmrI3BYCqL18Cfegx/kKY="></latexit>
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injected model
<latexit sha1_base64="jrdDHhrrFarr3Y927/q/Fl1WJyI=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoJVgETyWRoh6LXjxWsB/QhLDZTtqlmw92J2IN/SVePCji1Z/izX/jts1BWx8MPN6bYWZekAqu0La/jdLa+sbmVnm7srO7t181Dw47KskkgzZLRCJ7AVUgeAxt5Cigl0qgUSCgG4xvZn73AaTiSXyPkxS8iA5jHnJGUUu+WXXZiPsuwiPmEIZT36zZdXsOa5U4BamRAi3f/HIHCcsiiJEJqlTfsVP0ciqRMwHTipspSCkb0yH0NY1pBMrL54dPrVOtDKwwkbpitObq74mcRkpNokB3RhRHatmbif95/QzDKy/ncZohxGyxKMyEhYk1S8EacAkMxUQTyiTXt1psRCVlqLOq6BCc5ZdXSee87lzUG3eNWvO6iKNMjskJOSMOuSRNcktapE0YycgzeSVvxpPxYrwbH4vWklHMHJE/MD5/AElqk4M=</latexit>�e↵

<latexit sha1_base64="IZTywYQOmLMf5Bsd/7S0Vt6TEzQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx4hkUcCGzI79MLI7Ow6M2tCCF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJb3ZpygH9GB5CFn1Fip/tgrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdl77JcqVdK1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AN6LjP4=</latexit>q

arxiv:2106.00521

code validation (unblinded):



2. Generating fake events: GWUniverse
team: Christos, Suvodip, Federico, my self

double blind analysis:

we defined 5 cases to run


1.Vanilla-scenario: Hubble constant+power-law+peak (without z evolution)+no-spin+merger-rate (no z evolution)

2.Redshift-dependence-scenario-A: Hubble constant+power-law+peak (z evolution)+no-spin+merger-rate (z evolution)

3.Redshift-dependence-scenario-B: Hubble constant+power-law+alternative-model (z evolution)+no-spin+merger-rate (z evolution)

4.Redshift-dependence-scenario-om+w0: Hubble constant+Om+w0+power-law+peak (z evolution)+no-spin+merger-rate (z evolution)

5.Redshift-dependence-scenario-spin: Hubble constant+power-law+peak (z evolution)+spin+merger-rate (z evolution)

randomly choose the values of the parameters (H0, w0, evolution...)

4 teams will run 10 sets of each case, ie 50 sets of posteriors per team


then random choice of some sets (blinded), provided to the analysis team


analysis team: reconstruct all parameters and in the end, unblind to compare with the true injected values

GWUniverse not fully tested yet!



Future plans

• full validation of GWUniverse, make it public + paper

• contribute to review of pipelines and analyses for O4 cosmo

• make the Subatech group develop (PhD student in oct 2023?)


