ZTF calibration work

N. Regnault & ZTF IN2P3 participation group.
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We have about 105 events/night ; 10% of LSST




Survey of the full northern sky

ZTF : G : Equatorial : All Programs : Thru 2020-03-01 (530/657 Nights) ZTF : R : Equatorial : All Programs : Thru 2020-03-01 (542/657 Nights) ZTF : | : Equatorial : All Programs : Thru 2020-03-01 (273/657 Nights)

e 3 bands
o g,r&l
e "MSIP” survey
o LSST-like survey of northern sky in g & r (2-3 day cadence)
e Partnership survey
o High cadence observations of 10% of the sky (5-6 visits/night)
o I-band observations of 50% of the sky (~5 day cadence)




ZTF DR1 (2019)
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ZTF SN science goals

Measure (w,wa)

e low -z anchor to HD
e (if well calibrated)
e Not superseded by LSST

Measure HO

e Homogeneous sample of
o ~ 40 very low-z SNe
o 0O(5000) SNe in the

Test gravity at low-z

e Correlations of peculiar
velocities of nearby
SNe Ia

sample Hubble flow e Constraints on growth
rate of structures (fo,)
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Pipelines

ZTF data

Scene modeling light
curves for all SNe

Scene
modeling
pipeline
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Primary standard

Ubercal

Supernova

fsn = o [ Ssarr(A\)AT(A, fe=a [Ser(NAT(A, z,t)dA

e SN fluxes expresse
same units, regardless
band (2) position on the s

e Accurate passband
measurements
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Instrument & survey uniformity

e Very difficult to base flux el ¥ 4 | & g | T ad
metrology chain on PSF 1] e
photometry e .. At d 1& ’

e Workaround: Y & E | 42

o Robust flux estimator for

uniformity pipeline Z ) { !
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Map from A. Drake

e Survey uniformity:
o Open problem
o GAIA DR3 is probably key




Current exercise

e Select O(1000 deg?) footprint around interesting CALSPEC stars
o and a dataset covering this area (~ 1 month)

e Revisit detrending process

o Per CCD instead of per-quadrant AITE
o Bias & flat field frame variability

e Fast aperture photometry algorithm (just for stars)
o Captures constant fraction of flux

e Map focal plane response Estt;'l'(e’s
o Star flats

e Uniformize stellar fluxes on survey footprint
o ubercal Benjamin’s

talk




Conclusion

e IN2P3 calibration effort driven by SN science (cosmology)
e However, will benefit the entire collaboration
e Main products
o Unique SN dataset (not superseded by LSST)
o Scene modeling pipeline, with corrections for instrumental
effects studied within ZTF calibration group
o Photometry linked to a well known set of standards
o Usable on request by ZTF collaboration
e Secondary products
o Improved instrument model

o Passband metrology
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Pipelines & deliveries
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Why are z<0.1 SNe so important ?
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Scene modeling photometry
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e Maximum likelihood flux estimator
e Model: simultaneous description of the “scene” around the supernova
[ SN flux + empirical host galaxy flux profile
o Fitted on a set of vignettes containing the SN

e Statistically optimal photometry, incorporating all the effects unveiled by A. Drake et al 14




Passband metrology

e C(Collimated beam projector (CBP)
o Collimated monochromatic beam
o -> spot (direct light) + ghosts
o Adopted for characterization /
monitoring of LSST passbands
e Experience with CBP
o CBP sent to LPNHE and used to
monitor starDICE telescope
o Wavelength reproducibility ~
0.1-nm
o Close to target accuracy of

0.1-nm in filter determination

S. Bongard, J. Neveu et al

+ Beautifully sharp and high efficiency
filters

* noticeable out-of-band leaks

« Surprisingly large gaps g-r and z-y

« First CBP iteration caveats:

- Cut at 400nm and 1050

- Pinhole grid is out of focus

- Unexplained kink at laser mode
switches

[TEET]
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