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What I will talk about
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Thursday morning

- Overall image processing

- Instrumental Signature Removal steps

- Calibration products used in ISR

- Flat-fielding method

Just reuse technical slides from 

Rubin commissioning meetings 
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LSSTCam
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LSSTCam focal plane
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CCD ITL

Pixel : 10 𝜇m

0.2 arcsec/pixel

21 rafts / 1 raft = 9 CCDs / 1 CCD = 16 amp.

189 CCDs / 3024 channels

3.2 Gpixels to calibrate
Readout time ~2-3 s
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Image processing
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How do we go from here to there ?

Rubin First Look, ~Rubin FoV

Band i, 20250421000117



From raw images to catalogs : the big picture
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From 

LSE-163
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Single Visit Processing Pipeline
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From LSE-163

From The Rubin Data Products, Abridged (2022)

Post_isr_image 



Thibault Guillemin

ISR has to correct for many effects…
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From C. Juramy
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Calibration data
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Calibration exposure types :

1) Bias : ~zero exposure time

➔ Electronic offset for an unexposed pixel, readout noise

2) Dark : shutter closed, exposure time of various duration

➔ Dark current, subtle readout instabilities

3) Flat : uniform exposure of known flux (usually taken in pairs)

➔ CCD relative response, gain, full well, linearity, Brighter-Fatter

- LED flats

- Monochromatic flats

Special dataset : PTC (Photon Transfer Curve)

➔ Variance of uniform images as a function of their average (increasing flux)

4) Collimated Beam Projector spot data

➔ Crosstalk coefficients

In addition to on-sky exposures…
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Calibration exposures
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Band g, flatBias
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Sensor anomalies : two examples
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ITL bias jumps

Mix of hardware and software mitigation strategies

Fringes in z-band flat (range ±2%)

- 2D overscan correction

- ‘Natural frequency’ acquisition 

under test

Wavelength-dependent effect…
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ISR boxes
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From E. Rykoff

Flat 

correction
Calibration flat
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DRP stage 1
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Pipeline graph

Package ip_isr (link)

https://github.com/lsst/ip_isr
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Calibration pipeline
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cp_pipe (link)

Calibration Generation, Verification,

Acceptance and Certification

Dependency of calibration products

From https://dmtn-222.lsst.io/

https://github.com/lsst/cp_pipe
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The flat calibration system

15

From W. O’Mullane

From P. Fagrelius
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LED sources

16

From SITCOM-TN 049

New redder y-band LED ! 
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Light source gradient and vignetting
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Range 0.9-1.15 i-band LED1 flat

- Need to disentangle the light source 

gradient and the vignetting

- Steps

1) Extract vignetting functions from 

unflattened skyflats

2) Extract the combined light gradient + 

vignetting corrections on flats

3) Produce corrected flats combining 2) 

with 1)

Misalignment of the calibration system, 

need to keep relative CCD-to-CCD 

differences, azimuthal asymmetries, 

large slope in the outer regions, etc. 
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Current method (used for DP2)
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flux_sky = flux_sky_after_gain × corr_flat

For each band (each LED in each band actually):

corr_flat(x,y) = screen_flat(x,y)

×screen_planar_gradient(x,y)

×1/correction_screen_radial_gradient(x,y)

×correction_sky_vignetting(r)

×normalization_factor

Combine the single LED flats to 

build an anaglyph flat per band

➔ Apply weights to get a ~flat SED

From Wikipedia
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Photometry
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“We used the FGCM to calibrate the 

full DP1 dataset with a forward model 

that uses a parameterized model of 

the atmosphere as a function of 

airmass along with a model of the 

instrument throughput as a function 

of wavelength. The FGCM process 

typically begins with measurements 

of the instrumental throughput, 

including the mirrors, filters, and 

detectors.”

The Vera C. Rubin Observatory Data Preview 1

https://doi.org/10.71929/rubin/2570536

Come to the CBP session at 11:40 to learn about the ongoing efforts !

https://doi.org/10.71929/rubin/2570536

