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Light curves from Fink Alerts for Rubin commissioning 
(ex. app to calibration studies?) 
                          from Light curves to Pixels

1(Image from B Sanchez, LSST-France 2025)



How Rubin generate alertsGoal
Use Fink alerts for Rubin commissioning?
Do something before DP2 arrives
Question - Motivation
Photometric calibration with light curves 
→ anomaly detection 
→ instrumental / atmospheric effects
Strategy

•Fink pre-selection (vs Butler / TAP)
•Extract: visit, detector, diaObjectId, RA/Dec
•Later do Feed back to AP / DRP

Limitation
Designed for variable sources 
→ Is it possible  to get flat light curves?

Outline 

2

Low noise  
Sky template

Science image 
for one visit

DIA image

Alert if S/N > 5

Aletp Pipeline (AP)



Fink - Rubin Data retrieving and alert classification
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• Get alerts & Rubin & LSST data through API 

• https://lsst.fink-portal.org/schemas

I define 3 types of 
Gaia alerts 
• How is it 

possible to get 
alerts from 
Stable Gaia ?

BIG ADDED VALUE FROM FINK 
•Xcrossmatch with external 
catalogs 

•Classification criteria available 
inside alerts:

• Requires alerts with  
•In Deep Drilling Fields

Nsrc ≥ 100

https://lsst.fink-portal.org/schemas


Introduce psfFlux (diaFlux), science flux and Template flux

Example of light curves long duration with >  1000 visits
• Selection Nsrc > 100
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ScienceFlux and PsfFlux
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Fit : σ(m) = (0.04 ⋅ 100.4(m−m5))2 + σ2
sys

Single visit depth for scienceFlux and psfFlux

Magnitude distribution from Gaia alerts

Statistical Errors on fluxes vs Magnitudes

Per visit depth slightly below the expected

2 to 3 magnitude differences between  
psfFlux and scienceFlux 



Averaged over light 
curves:  

•  

•Worse for Gaia stable 

•Counter intuitive  !!!

σF

F
≃ 30 %

Averaged relative dispersion  on psfFlux by dia-object type
σF

F
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Type name : gaia_nophotgstar_stable_unknown_parallax
Expected stable Gaia no Gmag no Parallax
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psfFlux 
only



Expected stable Gaia no Gmag no Parallax
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Type name : gaia_nophotgstar_stable_unknown_parallax psfFlux 
only



Type name : gaia_star_variable 

Gaia variable star
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psfFlux 
only



Type name : gaia_star_stable_hq 
Stable Gaia high quality - short duration
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All of the  
 gaia_stable_hq show  
comb-shaped curves !!!!



Type name : gaia_star_stable_hq 
Stable Gaia high quality - long duration
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Zoom on g

Zoom on r



Example of Gaia stable HQ Light-Curves with dipoles
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Dipoles, where are they located

• No preferred locations on Focal Plane 
for Dipoles
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Which kind of DIA Objects Show Dipoles?
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Fraction of sources 
 with dipole 
Vs scienceMag

Fraction of sources 
 with dipole 
Vs psfMag



PSF Flux vs (ScienceFlux -  TemplateFlux)

psfFlux
scienceFlux − templateFlux

≤ 1
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Stronger requirements directly on Gaia catalog

• There are vey few good true stable star generating alerts in Rubin after their rejection 20

Original contraints on hq stable Gaia stars from Fink in my code What is missing in original requests from Fink

Contraints required on DR3 Gaia catalog directly

New

New
New
New
New

- Found 159 matching of Fink-Gaia with DR3 Gaia 

- Only 6 match with gaia_stable_hq Only 6 stable 
Gaia remains



Science, Template and DIA from a SNIa 
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• NO Dipole



Science, Template and DIA cutouts in g
• With Dipole
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Example of strange dipole structure
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PSF problem ? 

Bad centering ? 

Bad  
Science/Template 
Subtraction

• With Dipole



Science cutout, Template cutout and DIA cutout in r
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• With Dipole



Science cutout, Template cutout and DIA cutout in i
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• With Dipole



Difference images on template cutout on consecutive observations

Template rotation

• Fink does not receive 
the same Template 
cutout for each science 
cutout  

• Is this due to 
asymmetry of PSF 

• Sky-Field rotation 
effect ?
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Dipole angle

• The dipole angle provided to 
Fink does not change its 
direction 

• For different jobs 

• In different bands
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Best model : 

Dipole Fit on Fink cutouts

• Fit exercice
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I = F G(x0 + dx/2,y0 + dy/2) − F G(x0 − dx/2,y0 − dy/2) + B

Parameters :  (x0, y0, dx, dy, F, B, σ)



Flat Stable curves probably does not exists in Rubin Alerts
Conclusion

• Identified so-called gaia_stable_hq from Rubin alerts through Fink 

• Almost all measurements had a dipole 

• High  

• No Gaia Stable star in Rubin alerts anymore (seen as few days artefacts before march 2026) 

• Remaining  «gaia_stable_hq » are due to Gaia with bad astrometry, bad Gmag measurement 

• Can add more flags from Gaia in Fink Xmatch (to remove them) 

• Still don’t understand possible slight differences between diaCutout and image difference calculated from 
Science and Template cutouts ! 

• Requires more work on this subject (see next slides) 

• Participate to anomaly-dipole tag/module in Fink using cutouts ?

σF /F
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Fink tag :  fink_in_tns_lsst: redshift provided by TNS   (See also tag sn_near_galaxy_candidate)

SNIa through Fink
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Uncalibrated photometry 
Fit SALT2 
8/11 fitted SNIa in TNS



SNIA example with tag fink_in_tns_lsst 
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Still difference 

In cutouts



Fink Tag sn_near_galaxy_candidate : photometric redshifts & errors from DR8 galaxy

Other sources for SN , But …
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Work to be continued on dipole….
•Fink Tag sn_near_galaxy_candidate 
• The monster is still there ?
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