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Flat-fielding

oM
UNIVERSITE Philippe Rosnet

Clermont Laboratoire de Physique de Clermont
Auvergne Université Clermont Auvergne — CNRS/IN2P3 IN2P3

an r © II-SITE Clermont




/TF camera
* Field-of-view =470
16 (~ 6k x 6k) e2v CCDs = 600 Mpixel

* Pixel resolution=1"
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Filter and LED spectra
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Goal

Instrumental calibration

Current ZTF pipeline inputs:
» g-filter = stacking of 20 flat-images/day
(5 per LED 02+03+04+05)
» r-filter = stacking of 20 flat-images/day
(5 per LED 07+08+09+10)
e j-filter = stacking of 21 flat-images/day
(7 per LED 11+12+13)

Goal for the new photometric pipeline:
e Build a master-flat for each filter

Starting point:

inputs: raw CCD-quadrant image (over-scan corrected);
calibration files and parameters
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l initialize mask and tag saturated pixels |

l subtract bias calibration image |4—{ bias calibration |

l divide by high-v flat cal. image H high-v flat calibration |

l divide by low-v flat cal. image H low-v flat calibration |

v
[ correct for non-linearity H linearity calibration ‘
-

'—’i derive spatially varying PSF

| cut out stamp of PSF at image center for QA

source detection and PSF-fit photometry;
output is raw instrumental fluxes

| QA metrics on PSF-fit catalog l

| filter PSF-fit catalog for photometric calibration |

| photometric calibration H filtered PS1 catalog |

v
| compute background, RMS and S/N images |

| detect/mask aircraft and satellite streaks ‘

| compute pixel uncertainty image H electronic gain cal. l

| run SExtractor to detect sources for astrometric cal. |
L2
| estimate image quality (FWHM) from extractions |

| astrometric calibration }‘—-‘ filtered Gaia catalog |

I mask bright src halos & ghosts H filtered Tycho2 catalog I

| run SExtractor to create final aperture catalog I

| update mask with PSF-fit and SExtractor sources |

update aperture catalog with calibration info
and PSF-relative aperture-corrections.

v

| cosmic ray (spike) detection and masking

assign processing status flag according to
conditions in INFOBITS and write to headers

L 2

archive selected file products; load QA

.

metrics and metadata into database

v

Per week, month, year or other period ?

* Period of 2019 star-flat: 2019-03-21 to 2019-04-09
e Study stability to optimize the master-flat




Relative median

Stability of CCDO7 with LEDOS8
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LED13 temperature evolution
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Mean of time serie median

Std of time serie relative median

Focal plane stability for i-filter LEDs
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Focal plane stability for r-filter LEDs
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Std of time serie relative median

Mean of time serie median

Focal plane stability for g-filter LEDs
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Month master-flat construction

Day 1 Day 2 Day N

3-0 clipping at pixel level for each daily-flat with ztfin2p3 (thanks Mickael !)

\ 4 \ 4 \ 4
Daily-flat 1 Daily-flat 2 Daily-flat N

Month master-flat = simple mean
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Typical flat-field : LEDO2
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5000 production process
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March 2019 master flat-field : LEDO2
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March 2019 master flat-std : LEDO2

- 0.0024

Relative standard deviation at pixel level: o, /(p)
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Typical flat-field : LED13
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March 2019 master flat-field : LED13
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March 2019 master flat-std : LED13

Relative standard deviation at pixel level: o, /(p)
— 0.01975
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Conclusions and perspectives

Preliminary study of stability at quadrant level
~ (0.4 to 1.6) % before temperature correction = Observation of outside
temperature dependence of flat-field intensity, especially for LED13 (shift
of peak wavelength ?)
~ (0.05 to 0.5) % after temperature correction

Stability at pixel level before temperature correction
~ 0.15 % for LEDO2
~ 2 % for LED13

Pattern observations in relative-std
* CCD-ring structure for LEDO2 + big-circle (telescope optical effect ?) +
bad dispersion for CCD 12 & 16 (top left in focal plane)
e CCD-square structure for LED13

Next steps
* Daily-flat / monthly-flat study
* Production of master-flat per filter



