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3 overlapping surveys: large collaborative effort to deliver the most careful measurement



A 3 step process

- Ratio SN/field stars
- Ratio PSF/Aperture
- Ratio Field 

stars/Primary 
standards



Loose the ability to check flux conservation
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2nd step: light-curves calibration

- The PSF is slightly chromatic
- PSF photometry is affected
- More generally it is safer to measure bright 

stars with aperture photometry
- But aperture photometry is affected by 

aperture contamination

Mixed approach:

- Fit PSF/aperture color terms -> Filter model
- Model the contamination of apertures
- limit the comparison to the range of color and 

magnitudes where the two models hold
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The backbone is the 
uniformity of the secondary 
star aperture photometry 
catalog:

● Link all supernovae of 
a survey to the same 
scale

● Link all survey
● and primary standards



Strong specific points
● All 3 survey 

overlap
● Many primary 

standards in the 
ZTF footprint

● Part of the 
normal ZTF 
observations

● Specific 
observations of 
6 Calspecs with 
SNLS brings 
redundancy
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In Lemaître, we made the effort to measure 
2 of the integrated instruments (ZTF and 
SNLS). The last has good measurement of 
the filter transmission.
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Test of the composite 
model on the sky

● Observe dense stellar fields
● Many star with different spectra
● Predict how star of different 

colors changes relative to one 
another when we move the 
camera.

● The prediction matches the 
observation



Setting the absolute scale

Difference between the expected synthetic flux and the 
aperture catalog flux sets the scale of the catalog.

We can do that independently for all the standard we 
observed

A pretty consistent picture so far
Maude Le Jeune



Conclusion

● LEMAITRE calibration has some specific strong point
○ 3 overlapping surveys.
○ Well characterized passbands in all 3 cases. Actual measurements of the integrated 

instrument for 2 of them.
○ Many primary standards in the routine observation of ZTF
○ Some redundancy thanks to SNLS
○ Work on sensor systematics affecting the photometric linearity

● We aim at releasing a collection of supernovae fluxes with state of the art 
accuracy

● Groundwork for LSST
○ CBP technique in particular


