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Exotic form of Dark Energy | Stats & Precision
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Calibration Goals

o Goal #1
o Band intercalibration at 0.1% CALSPEC
o (Absolute scale unimportant) DICE

o Goal #2
o Uniformity at 0.1% on focal plane
o Uniformity at a few 0.1% on full survey footprint StarFlats
o Deliverable: g,r,I catalog anchored on CALSPEC/DICE Ubercal

Adapted form N. Regnault



Calibration Goals

e Goal #1
© CALSPEC
O DICE
o Goal #2
o Uniformity at 0.1% on focal plane
o Uniformity at a few 0.1% on full survey footprint StarFlats
o Deliverable: g,r,I catalog anchored on CALSPEC/DICE Ubercal
e Goal #3
o Anchor the SN light curves to this calibration at 0.1%
o We use the field stars as calibrators Scene
modeling

o Need an estimator which can run (1) on the supernovae (2)

on the field stars

Adapted form N. Regnault
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Bias & Flat fielding

Philippe Rosnet & Philippe Gris
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Adapted from P. Rosnet



Bias & Flat fielding

* Master-bias (20 days) stable at
the level of 0.01 ADU

25000

e Qutlier < 0.6%
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* Full study of 2019 on-going
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Adapted from P. Rosnet



Relative intensity

Bias & Flat fieldin
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Master-flat processing

LEDO9 - January 2019
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Adapted from P. Rosnet




Master-flat processing

LEDO9 - January 2019

Conclusions of preliminary
study of master-flat
* Flat-field stability better
than 0.1% for every LEDs

» Better stability of flat-
fielding when performed at
CCD level versus mosaic
level

Next step
 |dentification of period
between interventions

 Processing master-bias
and master-flat per period

* Test the new flat fielding
procedure using starflats
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Ubercal

Benjamin Racine, Fabrice Feinstein
+ Julian Bautista, Mickael Rigault, Bastien Carreres, Dominique Fouchez



Instrument

Flux F
Atmosphere : Flux oF Mirrors etc. : Flux afjF
Filters : Flux apyF
Detectors : Flux apyoF
LENS
Signal
CCDs -
PHOTOGRAPHICS Amplifiers : Flux afyodeF measured
FILM in ADU
REFLECTING —2.51og (Fmeas)

SURFACE

— 2.5 log (F) -€2.5 log (affyoe

ZP




+ Frequency dependence Instrument

Flux F
Dust spots? Aging?
Depends on time, elevation, etc p g9ing
Atmosphere : Flux oF Mirrors etc. : Flux afjF
Dust?
Filters : Flux apyF
Edges, dust, coating etc. .
Detectors : Flux apyoF
LENS
Gain variations etc? Signal
cCDs Amplifi : FI F
PHOTOGRAPHICS mplifiers : Flux apyoe measured
FILM in ADU
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Ubercal method

b
my + ZP, = my

b
my + ZP, = my;°



Ubercal method

obs
m; + 0 = My

obs

Iy +AZP2= m12

Fit for relative zero points & star magnitudes



Ubercal method

m + (Q =
m,+ 0 =
ms; + AZP,=
my + AZP,=
my + AZP;=
m, + AZP>=
my + AZP;=
my + AZP;=

Fit for relative zero points & star magnitudes



6 month: 2019-03 to 2019-08
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Starflats (aparté)



Starflat procedure

Adapted form E. Robert



Starflat procedure

We see large
quadrant to quadrant
gain variations



Starflat procedure

— — — —

We see large
quadrant to quadrant
gain variations



Starflat procedure

Starflat
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Gain subtracted
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Back to ubercal



6 month: 2019-03 to 2019-08
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ZTF-g
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Uncalibrated

Magnitude
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Gaia ID: 1384711028327579776
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Median residuals




Scene modeling



Scene modeling
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Scene modeling

]i,p — Oéq;Pz'(% — Sﬁz‘(fSN))fz + ;G (%_1
* Fit by Least Square

V=_(f ... fo zsn1 xsn2 Gy
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Scene modeling lightcurve Forced photometry lightcurve
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Scene modeling lightcurve
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Scene modeling lightcurve
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Forced photometry lightcurve

800007 A Field ID
o A 795
60000 - ‘t x v 1798
40000 - ‘ &
A
20000 - A
ud 4 e
A A At ) 4 sttt 4
0 - 4 $a aa
_20000 i 1 1 1 1 1 1 1 1 1
58540 58560 58580 58600 58620 58640 58660 58680 58700
MJD
150000
Field ID
A 795
100000 - ! Y 1798
50000 - }fv ™
Mg
A vy uw 4,
0 -1y gub & VYV IV VYPRIRY
v ww wy v
~50000 -
58540 58560 58580 58600 58620 58640 58660 58680 58700
MJD
Field ID
Al a
25000 - X A P y 1798
o1 A o 4 4 A Aaadia,a 4 .
A A
A
~25000 A
~50000 -
—75000 A
58540 58560 58580 58600 58620 58640 58660 58680 58700
MJD



Flux - zr

/TF19aamdmcs

Scene modeling lightcurve
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