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Calibration pipeline

3

Document: https://dmtn-222.lsst.io/v/u-czw-20220321/index.html

https://dmtn-222.lsst.io/v/u-czw-20220321/index.html
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Calibration exposures and calibration products
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 Calibration exposures:

1) Bias: shutter off, no exposure time

 Electronic offset for an unexposed pixel, readout noise

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

 Readout noise, dark current, subtle readout instabilities

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

 Gain, full well, linearity, Brighter-Fatter

- PTC (Photon Transfer Curve): variance of uniform images as a function 

of their average (increasing flux)

- Flats versus λ: to measure the quantum efficiency versus lambda

 Calibration products

- Combined bias: average bias image build from n bias input exposures

- Defects: cold and hot pixels from flats and darks
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eo_pipe: camera tool

5

https://s3df.slac.stanford.edu/data/rubin/lsstcam/13391/

Read noise Combined bias

PersistencePTC

https://s3df.slac.stanford.edu/data/rubin/lsstcam/13391/
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Calibration monitoring/validation: DM efforts (1/2)

6

Framework based on:

- analysis_tools

- plot_navigator

From C. Waters

In development…A lot of discussions ongoing…

TAXICAB:  Telescope and AuXiliary Instrumentation Calibration Acceptance Board
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Calibration monitoring/validation: DM efforts (2/2)

https://usdf-rsp.slac.stanford.edu/plot-navigator/dashboard_gen3

From C. Waters

https://usdf-rsp.slac.stanford.edu/plot-navigator/dashboard_gen3
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Calibration products
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From C. Waters
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cp_pipe
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AuxTel daily calibrations
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Questions

- How to list from the butler?

- How to access (plots, metrics)?

- How to know which calibrations were or are used?

- How to apply specific collections in pipetask?

- How to create calibrations?

- How to validate calibrations?

- How to certify in the butler?

- How to export and import in the butler?
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Calibration collections
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butler:  /sps/lsst/groups/FocalPlane/SLAC/run6/butler/test_auxtel/main_240311 

CHAINED

bias case

butler query-collections $REPO
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Types of collections
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From J. Bosh
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Chaining calibration collections

USDF

Incomplete CHAINED collection

…

Useful to have a look to the 

associated JIRA ticket
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Certification and validity ranges
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Getting the timespan from:

butler.registry.queryDatasetAssociations ('bias','LATISS/calib')
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Reading calibrations from exposure metadata
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expMetadata = butler.get('postISRCCD.metadata',instrument='LATISS', detector=0, 

exposure=2023082900412, collections=['LATISS/runs/ 

AUXTEL_DRP_IMAGING_20230509_20231207/w_2023_49/PREOPS-4648'])
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Access
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 Access the calibration objects with butler.get, providing the RUN collection 

name

Ex: dark

calib = butler.get('dark', instrument='LATISS', detector=0, 

collections=‘LATISS/calib/DM-

43022/refactorCalibs/darkGen.20240227b/20240227T234127Z’)

Ex: flat

Add the field ‘filter’:

calib = butler.get('flat', instrument='LATISS', 

physical_filter='SDSSg_65mm~empty', detector=0, 

collections='LATISS/calib/DM-38946/noRGseq/flatGen-

g.20230501a/20230501T203920Z‘)

 Get arrays

arr = calib.getImage().getArray()

arr_var = calib.getVariance().getArray()
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Visualization
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From Nathan (+Rance for defects)
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Production
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 Guide page: 

https://pipelines.lsst.io/v/daily/modules/lsst.cp.pipe/constructing-

calibrations.html

 Example: master bias production

1) Identify a set of exposures to use as inputs from the repository

2) Run the bias pipeline on these exposures. This pipeline is simple, with 

a short instrument signal removal (ISR) step that only applies overscan 

correction and assembles the exposures, before passing them to a 

combine step that finds the clipped per-pixel mean for the output bias

https://pipelines.lsst.io/v/daily/modules/lsst.cp.pipe/constructing-calibrations.html
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Apply
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 To apply your favorite calibrations, just need to be careful with the 

configuration of ‘-i’ flag. 

pipetask uses the first one…

 Example: 

pipetask … -i 

LSSTCam/raw/all,u/tguillem/run_6_validation/run_13391_master_bias_

0D_20231004a,LSSTCam/calib

 You can check in the log that the correct collections are used (and also 

in the output collections after the processing).


