
Calibration Products Pipeline

Notes based on LDM-151 dated 2016-09-26 and follow-up conversation with Merlin Fisher-
Levine.

Merlin took a to-do list of changes to the document. By and large, these reflect suggestions
regarding re-organization and re-naming of some components. These items are not repeated
in detail here.

Overall Comments

• The section should be renamed to “Calibration Products Production” to be consistentwith
usage elsewhere. I would expect a pipeline to be a “high-level combination of algorithms
that is intrinsically tied to its role in the production in which it is run”, following §2.4;
what we have here seems to be a collection of several small pipelines rather than a single
big one.

• Consider splitting the descriptions of tasks to be performed — e.g. generating the data
products listed in §4.3 — which broadly correspond to “pipelines” as above and the algo-
rithms to perform them, which likely belong in §8 of the document.

– In some cases, the pipeline effectively consists of “execute this algorithm”, so this
might produce significantly more boilerplate.

– On the other hand, this provides for a much cleaner separation of algorithm devel-
opment from defining input/output datasets, plumbing, etc.

• Be rigorous about tracing inputs and outputs of the system. In particular:
– Every item listed in §4.2 (“inputs”) should be produced by some external system.

Where possible, that system should be listed; where impossible, we need to figure
out what it is and who’s building it. We should not, in general specify an algorithm
producing these components.

– Every item listed as an output (primarily in §4.3, but also elsewhere) should be con-
sumed, either by the Calibration Products Production itself, or by either Alert or
Data Release Production. This should be immediately clear from reading the doc-
ument: we should use the same terminology throughout and, wherever possible,
include cross-references.

1



– There should be no work listed which is not required to produce one of the outputs.

• The document is, on first reading, somewhat confusing as it lists a large number of ap-
parently identical items as both inputs and outputs. In practice, that is because a version
of these items will be computed as part of construction, but they will need to be updated
or monitored during operations. This should be made explicit.

• Calibration Products Production is distinct from AP and DRP in that it consists of many
small pipelines which produce data products which may have completely distinct inputs,
be run on different cadences, and so on. This complexity makes it hard to reason about in
the same way as the Science Pipelines. For that reason, we suggest producing a “conops”
document for the Calibration Products Production, providing an overview of the way
these pipelines will be run in operation.

Note
Merlin volunteered to produce such a document, reckoning it would only be a day or
two of work.

• Effort estimates included in the notes below (in FTEQ) are provisional/vague/hand-waving!

4.1 Key Requirements

• It’s not clear how LDM-151 enables the production of data according to the calibration
plan (LSE-180) “and other planning documents” without resolving contradictions be-
tween them. If these contradictions exist, how can the work be planned without them
being resolved?

Note
Action for RHL and Zeljko to ensure that these documents are actually consistent.

• “Characterization of ghosts” (scattered light, glints, ghoulies, etc etc) appears a number
of times throughout the document. However, neither the document, nor Merlin, nor the
present author have a clear idea of what is required in practice.

Note
Need a meeting of stakeholders — Lupton, Claver, Krughoff (owner of the algorithmic
component correcting ghosts in the Science Pipelines, §8.3.2), others(?) — to establish
exactly what the goals are here.
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4.2 Inputs

• Several of the above comments refer directly to this section. In particular:
– In all cases, specify where the inputs are coming from;
– No inputs should be listed which aren’t being used.

• Whenever another team is responsible for generating inputs, we should be able to point
at a (written) description of what they will be providing.

• Although we do not need to specify algorithms to generate these data products, we do
need to be careful that the appropriate supporting code (or “software primitives” in the
terms of LDM-151) exist to ingest and handle them.

4.2.12 & 4.2.13 (Other) Stellar Spectra

• It is unclear how these sections are intended to differ from each other; please clarify.
– At a minimum, specifying where these spectra will be used would help explain the

differences.

• Although these spectra may be legitimately described as an input, some work must take
place during construction to select the stars and produce the catalogues. The selection
criteria should be described.

• These are really outputs, not inputs.

4.2.14 Atmospheric Characterization

• May require effort to ingest these new data products into the stack.

4.2.15 Photometric Standards

• This section requires clarification: where are these standards used?
– Merlin has taken an action to clarify.

• These are really outputs, not inputs.

4.3 Outputs

• Where possible, identify when existing algorithms in §8 can be used to produce these
products (e.g. can stacking for coaddition be used in combining flats?).

• Useful to identify when appropriate input data for generating these products becomes
available (e.g. can it be done with precursor telescopes? simulations? data from camera
test stands?).
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Master Calib Construction

• Includes generation of master darks, biases, bad pixel masks, broad-band impure flats.

• Work can begin immediately, although we expect new complications arising from better
understanding of the sensors to arise through construction.

• We assume that not all on-sky bad pixels can be detected in the lab, so time in commis-
sioning is required.

• Provisional estimate of 2 FTEQs.

Master Linearity

• Requires ramp frames.
– A requirement on (milestone for?) the Camera Team.
– Not likely available from BNL in the immediate future, but Merlin reckons they

may be available from Oxford.

• Given that data, a straightforward task: 1 FTEQs.

Master Fringe Frames

• Need to do something more advanced than previous surveys.

• This section needs to include creating the look-up table used for ISR in AP (§8.2.1): it’s
not currently covered.

– 1 FTEQ.

• But we need more planning to understand how we will handle this in DRP.
– 2 FTEQ, but needs insight from RHL.

Master Gain Values

• Plan by Stubbs to make this “easy” by including an Americium source in the dome. We
are unclear whether that is likely, or the timescale on which it will become clear.

• Failing that, this work might be approached by using cosmic rays. We have an outstand-
ing issue to investigate that (DM-6030). We should work that soon, to mitigate risk and
inform the decision on the Stubbs proposal.

• 2 FTEQ, including time for research. Will require (substantial) integration time on the
mountain.
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Saturation Levels

• Contrary to the current text in LDM-151, this will be performed using the CBP.

• We can produce a relatively complete implementation now, and will revisit it during
commissioning. Needs (saturated, spot projected) lab data.

• 1 FTEQ.

Crosstalk

• Allow 1–2 FTEQs for the analysis of CBP spots.

• May also need to allow time for CBP control; see discussion under §4.4, below.

Assorted Flats

• We need to tie these outputs more closely to the points at which they are input to the
AP and DRP systems. There are (at least) four different types of flat being produced here,
while §8 refers only to “master flats”.

– §5.1.1.5 says that the flat applied in ISR must be “appropriate for background esti-
mation”.

– §5.1.2 bullet 4 refers to applying “per-epoch smoothed monochromatic flat fields”:
which CPP output do they correspond to?

– It is not clear what the ”low-res narrow-band flats” are used for.
– PhotoFlats may not be necessary: the calibration plan is still vague.

• Link the requirement for §4.3.11 to the relevant text inAP orDRP:where dowe determine
“if per-object corrections are not being applied”?

• There should also be a pipeline for generating a broadband impure flat. Algorithm for
these are the same as the impure monochromatic flats, and are effectively just stacking
plus (perhaps) correcting for weird artefacts in the data.

• All of these flats are “master” flats; that is, they are stacked versions of the inputs.

• Generating the impure flats is easy: allow perhaps 1 FTEQ.

• Generating pure flats needs thought. Citation in text is missing. Merlin is reluctant to
be drawn on how hard it is. 2 FTEQ?

– Needs CBP data, maybe from DECam or another camera with a compound focal
plane.
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Pixel Sizes

• The problem here is pretty much unconstrained by the text. Schedule it early to better
understand what we are up against.

• It may be that the Roodman work is adequate, but we will not know that until we put in
time to investigate.

• Merlin questions whether a pixel size map will be an adequate representation of every-
thing that needs to be corrected.

• Correction algorithms are hard: in addition to work taken to generate this data, signifi-
cant effort to apply it is required in ISR.

• Consider scheduling with e.g. 2 FTEQ for research & integration of the Roodman work
+ minor tweaks, and add a risk that this work will be inadequate.

Brighter-Fatter Coefficients

• The current state of the art (e.g. work on HSC) is inadequate: can connect at the 90%
level, need to reach 99%.

• We do not have a good concept of how to do better, or how much effort it would take to
find out.

• This is the subject of ongoing research in the community, e.g. within the DESC SAWG.

• Consider baselining a small amount of effortwithinDMand rely on the community/SAWG
to produce an adequate algorithm. Fall back on the current state-of-the-art if that is in-
adequate. Add a risk that this will fall through.

Note
Should check with RHL if the above plan is sane.

CTE Measurement

• There are techniques in the literature which can be applied here.

• Estimate 1–2 FTEQs.
– Merlin reckons 2 is being very generous.

• Can do this with current data from tests stands etc. Merlin reckons Tony Tyson has a
beam projector which might be helpful for this.

Note
We should evaluate the prereqs in the presence of RHL.
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Filter Transmission

• Is this just about filter edges, or can the throughput as a function of wavelength also
change?

• Required precision is unclear. A modest precision is straightforward, but difficulty in-
creases with requirements.

• Expect 1–2 FTEQ for “reasonable” precision.

Ghost Catalog

• See earlier comments re ghosts.

4.4 CBP Control

• It is unclear if any of this work should be in scope for DM at all.

• JDS naïvely believes the correct process is:
– The Calibration Team would specify what data needs to be taken;
– Somebody else (T&S?) is in charge of producing whatever code, scripts, control

routines, etc is needed to take that data and deliver it to DM;
– DM, in the form of Calibration Products Production, processes the data to generate

the products needed by the Science Pipelines.

Note
Need to clarify scope here.
Have contacted DM System Engineer & Interfaces Scientist to help.

4.5 Calibration Telescope Input Data

• Most of the algorithms required to produce this data are covered by §4.3, but there is
likely another level of engineering to adapt them to the calibration telescope: assume 1
FTEQ.

• Exceptions:
– Unlikely to have americium for gain values;
– Cross talk will be different;
– Grating/grism transmission are completely new.

Further 2 FTEQ?
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4.6 Calibration Telescope Output Data

4.6.1 Atmospheric Absorption

• This work is well described & scheduled in documentation provided by Stubbs, although
we think his schedule is optimistic.

• Need to clarify whether that work covers only fundamental algorithm development, or
also engineering. More specifically: will Stubbs & Guyonnet deliver something which
adheres to DM standards and can be deployed directly, or will they provide a prototype
which required further engineering.

Note
JDS to discuss scope with Stubbs et al.

4.6.2 Night Sky Spectrum

• It seems safe to assume, for the purposes of planning that the night sky spectrograph
will not be available.

• Further requirements regarding the R ∼ 10 spectrum are, as yet, ill-defined.

Note
Need input from RHL, Fisher-Levine to refine requirements.

4.7 Miscellaneous Algorithms

• All of these should either move into the pipeline section (§4.2) or the algorithmic com-
ponents section (§8). There is no further resource loading required here.

• The section on the ghosting model requires further justification. Merlin suggests it is not
used within DM but may be useful to Camera or T&S. We cannot schedule delivery on
that basis.

Note
Discuss requirements for the ghosting model with RHL.

8


	Overall Comments
	4.1 Key Requirements
	4.2 Inputs
	4.2.12 & 4.2.13 (Other) Stellar Spectra
	4.2.14 Atmospheric Characterization
	4.2.15 Photometric Standards

	4.3 Outputs
	Master Calib Construction
	Master Linearity
	Master Fringe Frames
	Master Gain Values
	Saturation Levels
	Crosstalk
	Assorted Flats
	Pixel Sizes
	Brighter-Fatter Coefficients
	CTE Measurement
	Filter Transmission
	Ghost Catalog

	4.4 CBP Control
	4.5 Calibration Telescope Input Data
	4.6 Calibration Telescope Output Data
	4.6.1 Atmospheric Absorption
	4.6.2 Night Sky Spectrum

	4.7 Miscellaneous Algorithms

