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... Why (yet another) pipeline?



A counterpart to “black-box”
automated solutions



Vision



Vision

e Robustness.



Vision

* Robustness — should come from simplicity.



Vision

* Robustness — should come from simplicity.

e Control.



Vision

* Robustness — should come from simplicity.

* Control - should be manually executed.



Vision

* Robustness — should come from simplicity.

* Control - should be manually executed.

* Transparency.



Vision

* Robustness — should come from simplicity.

* Control - should be manually executed.

* Transparency - should come from documentation.



Vision

* Robustness — should come from simplicity.

* Control - should be manually executed.

* Transparency - should come from documentation.

LIMITATIONS




How it works (briefly)
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Configuration File

5 tral dir": "y
wavelength grows with pixel

"data"
| 'raw data hdu




Configuration File

* Pros: extreme flexibility — instrument
iIndependent. Configuration files can be saved
to reproduce results later.

* Cons: requires a lot of user input (time), and
can be subject to wrong input producing faulty
results.



Products

* A calibrated 2D spectrum in counts/wavelength.

* A 1D spectrum extracted from the 2D spectrum, in
counts/wavelength (for point-like objects).

* A flux-calibrated 1D spectrum in erg/sicm2/A (for
point-like objects).



... and numerous QA plots.
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Applications
* Teaching.

* Edge-case observations (example to come).

* Expandable framework for an automated
and/or instrument-specific pipeline.



Use case — lensed quasars



DR3Gaia210752-161131
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pylongslit_objtrace_manual
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A few useful references
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PyLongslit docs

https://kostasvaleckas.github.io/PyLongslit/index.html
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PyLongslit is a simple manual Python pipeline for processing of astronomical long-slit spectra
recorded with CCD detectors. At the current version, the software can produce the following
products:

1. A calibrated 2D spectrum in counts/wavelength.

2. A 1D spectrum extracted from the 2D spectrum in counts/wavelength (for point-like
objects).

3. A flux-calibrated 1D spectrum in erg/s/cm?®/A (for point-like objects).

The software is designed to be instrument-independent, and is designed to work with data that
has the following characteristics:

1. The data is taken by a long-slit spectrograph. L.e. the data is 2D, with spatial information
along one axis and spectral information along the other.

2. The data is recorded with a single CCD detector (or a mosaic of CCD detectors that are
treated as one).

3. The data is in FITS format.


https://kostasvaleckas.github.io/PyLongslit/index.html

Math from the engine room

_ (19)
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ergfem? /A ld-spec Hux-calibrated spectrm [ff-a'y,-'*sl.f"{:'fu!..-"A
counts

Spints(A) [

Fitting a model to these points gives a comversion factor STA) between observed counts pr. second
Cra( A/ s to flux in physical units Flux(A):

. CralA) ;
Fluw(d) = ———— S(A) . (20}
exposire time
In the software, the fit for S(A) is performed i (10-base) log-space (Sp,(A)). This 1s because the
observed ld-standard star spectrum in connts will still have some artifacts such as absorption lines
from the sky, and these might corrupt the fit. Fitting in logarithmic space scales these artifacts
down. The error of the fit in logspace is caleulated using eq. (1):

510y = RMS(10g (Spoines(A)] = Stagl (21)
where A are the wavelengths at which the sensitivity points were evaluated,

To convert, from Spa,(A) to S(A), the following expression is used:

S{A] = 105t (22)


https://github.com/KostasValeckas/PyLongslit_dev/blob/main/documents/Note_on__PyLongslit_uncertainties.pdf
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https://github.com/KostasValeckas/PyLongslit

This Is an open source project, and
contributions are (very) welcome!

kostas.valeckas@nbi.ku.dk



Thank you.



