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Outline
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 5-min crash course:

- Focal plane

- Bias correction

 PCA studies on bias frames

 Dark runs

 Prescan pixels
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Rubin optical system
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From P. Antilogus
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Focal plane layout

4

21 science rafts / 1 raft = 9 CCD / 1 CCD = 16 amplifiers
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CCD-level image
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From P. Antilogus
Bias image = image taken with the 

shutter closed and zero exposure time
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Overscan
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Overscan pixel: ‘virtual pixel’ corresponding to an actual clock cycle 

From P. Antilogus
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Instrument Signature Removal steps in DM Stack
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Overscan substraction (lines)

Master bias substraction 

(mean over n bias images)

From 

arXiv:1704.05858 HSC image before/after stack
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Bias structure and variability
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 Bias frame corrections

- 2D shape (partial) correction from overscan pixels

- residual effect from master bias (but imperfect as not fully stable over time)

 Bias frame corrections studies by A. Bradshaw

“Fitting bias frames” CVT meeting 02/09/2021 (link)

 Development of PCA correction from serial and parallel overscan pixels

Implemented in eotest package (not in DM stack)

 Today: PCA-related studies on BOT data at CC-IN2P3

From confluence page (link)

https://docs.google.com/presentation/d/1gvfnzgmDhnLUlDVlMXfrUc_FqQS3q44vavmIT8M9IrI/edit#slide=id.p
https://confluence.slac.stanford.edu/pages/viewpage.action?pageId=332666062
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PCA recap (1/3)
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PCA recap (2/3)
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PCA recap (3/3)
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November 2020 data
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Bias frame stability from BOT data
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November 2020 December 2021 (Run 5)

ADU variations ~10-20 ADU variations ~0.3

Raft R14
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BOT Run 5 data analysis at CC-IN2P3
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 BOT Run 5 data copied at CC-IN2P3

(most of the runs from 13005 to 13282) 

 Made eotest package work (thanks to Jim Chiang)

 Can use the implemented PCA tools

 Runs considered

- 13159: bias (97 exposures, used for PCA)

- 13161: dark
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Master bias of Run 13159 
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R14 S22
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PCA components
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PCA correction computed from 97 bias of Run 13159

 Overscan pixels corrected by the master bias

Example: R14 S22 amp 7

PCA_x PCA_y

Variable: explained_variance_ratio

All amplifiers here: link

https://me.lsst.eu/tguillem/PCA/reference/13159/components/
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PCA components
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PCA correction computed from 97 bias of Run 13159

Example: R14 S22 amp 16

PCA_x PCA_y

8 components really needed for y?

PCA for x needed only for some amplifiers (variance>threshold)? 
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Applying the PCA correction to the same run
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Same set of bias frames (closure test)

Master bias subtraction + PCA

Run 13159, bias_074
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Applying the PCA correction to a dark run
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Run 13161, bias_007Master bias subtraction + PCA
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Applying the PCA correction to a dark run
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Run 13161, dark_023

(exp. 30 s)Master bias subtraction + PCA

Procedure for science images in the survey:

a visit is defined as a pair of 15-second exposures, performed back-to-

back in a given filter, and separated by a four-second interval for 

readout and opening and closing of the shutter
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Applying the PCA correction to a dark run
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Run 13161, dark_032
(exp. 120 s)

Master bias subtraction + PCA



Thibault Guillemin

Impact of exposure time
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Run 13161
Direct 2D correction (no master bias subtraction)

amp 1-8

dark_020

exp. 30 s

dark_032

exp. 120 s

https://me.lsst.eu/tguillem/debug/images_dark_run/all3/13161/dark.gif
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Prescan pixels
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Stage de Bruno Longo (M1) 

en cours au LPNHE

Can we use the prescan pixels to correct/reduce the yellow corners? 

Run 13034 / R12 / S22

BiasDark 30 sDark 360 s

- Some useful information in the prescan (‘orange closer to blue than pink’) 

- Dependency on the exposure time
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Conclusion

23

 The study of dark runs shows that the currently planned PCA approach 

(extracted from bias images and applied to science images) does not 

work, because of the impact of the exposure time on the bias level.

 Will we need to use master dark corrections (exposure time = 15 s)?

 Use of the prescan pixels to correct/reduce the yellow corners: some 

hope, quantitative studies needed.

 We should push to take data at SLAC in conditions as close as possible 

to the survey.


