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The zeropoint is the 
magnitude corresponding to 

a flux of 1 ADU/s
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A8x6 X6x1 B8x1.

system of 8 equations :  
A X = B 
least square fit :   
At C A X = At C B   

C : diagonal matrix with weights 
of mi, j  measurements  

Covariance of parameters  
given by: [At C A]-1 
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Test case

130 < RA < 190  
15 < dec <55 

From 2019/03/21 to 2019/04/10 (new moon: 2019/04/05) 
Fit so far limited to PS1 calibrator stars (should ease 
comparison with ZTF Zp ) 

https://me.lsst.eu/bracine/ZTF/20210716_ZTF_ubercal_first_try/

Away from gal. plane and close to anticentre

~3 million stars 
18 million sources 
15 M in main grid 
3 M in secondary

~2000 square degrees

Estelle provided a catalog with  
PSF and aperture photometry 
with starflat correction for AP

https://me.lsst.eu/bracine/ZTF/20210716_ZTF_ubercal_first_try/
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1 zero point per exposure 
PSF photometry

~30000 square degrees 
After some filtering: 
50 million stars 
4   billion « sources »

Next: data from March to August 2019 
all bands (here r)

Estelle provided a fits file with starflat correction.  
Now working in implementing this in our ubercal pipeline

Reduced to 250 million sources  
by downsampling galactic plane 
(~100 per square degrees) 

Takes ~30 minutes to solve ubercal
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Deliveries — A general overview of our deliveries, and how they integrate together is detailed on figure 1. 
The technical work packages are figured in grey, the science work packages in blue. A few additional 
ingredients and work packages, not covered by this proposal, have been added to figure 1, for the sake of 
completeness. We describe them briefly here:
• SN spectroscopic identification: The Lyon group is taking care of the SN identification pipeline, 

which classifies spectroscopically all the ZTF transients from the SEDm observations.  
This work is supported by the ERC USNAC (PI Rigault).  

• Flux primary standards: We plan to anchor our (relative) band-to-band calibration to the flux scale 
delivered by the DICE project (PI Betoule), an instrumental calibration project whose goal is to tie 
astronomical observations on laboratory flux standards.  
DICE is developed in the framework of LSST, and this effort is already funded and staffed. 

• SN redshifts: the resolution of the SEDm is usually too low to derive accurate redshifts. 
Approximately 40% of the ZTF transient are hosted by galaxies with already known redshifts (mostly 
from BOSS and eBOSS surveys) and the rest will by covered by the DESI instrument currently in 
operation. Rare missing galaxy redshifts will be acquired by the ZTF collaboration if needed be.

Timeline & Risks — SN cosmology is a mature field and our groups have accumulated years of experience 
with analysing large photometric datasets. ZTF is currently taking data, and about one third of the 
expected data sample is already on disk. The ZTF robotic telescopes are unaffected by the COVID19 
pandemic, and the risk of it not completing the survey is extremely low. Prototypes of the hardware that 
will be used to perform the instrument characterisation exist already. Finally, we are supported by CC-
IN2P3, our institute computing center, who has allocated 200 TB of disk space and O(1000) cores to our 
project. Given the joint availability of data, hardware and computing, the risk level of this project is very 
low. The scientific return on investment is extremely high, each one of the three science topics aiming at 
providing a high quality measurement, which is guaranteed once the dataset is gathered. In addition, each 
one of these measurements brings an increase in accuracy that opens to potential new physics discovery. 

Lack of manpower | The outcome is guaranteed, provided enough manpower can be injected into the 
instrument characterisation, survey calibration and science analyses. Lack of manpower is identified as 
the most serious risk affecting this project. The corresponding risk mitigation strategy is 1. to join forces 
and share experience in order to work collectively on the calibration and SN photometry infrastructure 
that will enable our target science measurements and 2. to submit this ANR proposal, in order to obtain 
the 9 postdoc.year needed to help with the technical effort and push the scientific analyses.  
Typically, each postdoc will contribute ~1 year to help with the technical effort and ~2 years to work on 
one of the three scientific work packages, including the associated SN and calibration network data-
releases. (See GANTT diagram Fig. 2)

Risk Analysis

Delays in technical effort | We know by experience that calibrating large surveys beyond the current-state-
of-the-art accuracy is a meticulous and time consuming task. A second well identified risk is with delays 
accumulating in the completion of the most advanced technical work packages and impacting the 
publication of the science papers. The project management structure we implement to overcome this risk 
is to organise the project timeline around incremental Data Releases (DR). Each data release will bring 
more statistics and improvements in the processing, and enable, in turn, additional science topics. 

Fig 1 — Main deliveries and how they 
are connected. Technical deliveries 
covered by this ANR project are shown 
in grey. They constitute a common 
infrastructure taking as an input the 
raw ZTF pixels and delivering 
calibrated lightcurves. This step also 
depends on two external deliveries 
(funded elsewhere and not covered by 
this ANR) The science deliveries are 
figured in blue. They inputs the ZTF SN 
calibrated lightcurves and redshifts. 

New directions
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