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The LBT-Italia spectroscopic reduction center

A INAF reality @IASF-Mi in charge (until the 2021A cycle) to reduce
all the spectroscopic data acquired in the Italian time @LBT.

The center in a nutshell:

TEAM: A. Gargiulo/B. Garilli, S. Bisogni (LBT-postdoc), M. Fumana, P. Franzetti, M. Scodeggio, L. Cassara
SOFTWARE: SIPGI, a LBT-customized version of our software VIPGI;

WORKLOAD: ~ 500 complete reductions (1D and 2D spectra A and flux calibrated) in the 2021;

DATA ACCESS: from Arizona to IA2 - from IA2 to our machine.

Since 2021B cycle, the center has delivered SIPGI to the community
and now offers an help desk to support Pl in their spectroscopic reduction
(Ibt-italia-spec@inat.it).



How did we get here?
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The VIMOS Interactive Pipeline and Graphical Interface

VIPGI is the spectroscopic pipeline (Scodeggio et al. 2005) developed by us to reduce
the optical spectra of the VIMOS VLT Deep Survey (Garilii et al. 2008, Le Févre et al. 2013).

VIMOS FoV

VVDS@VIMOS

e MOS observations; ) %
~600 spectra per exposure; = e

e each exposure is splitted in 4 raw frames
(4 independent reductions)

e ~ 30000 spectra

The VIPGI goal: quick but accurate reduction of thousands of spectra.




VIPGI milestones

Issue Adopted solution

High level of efficiency e C language;
e internal quality control tools;
e instrument calibrator models.



The Instrument Models

The Instrument Model is an
analytical description of the
instrument distortions.

It is calibrated on real data and
provides first guesses both of
the spectra location and of the
wavelength solution.

It can be checked with a
graphical tool.
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VIPGI milestones

Issue

Adopted solution

High level of efficiency

e C language;
e internal quality control tools;
e instrument calibrator models.

Quick and easy data classification

Easy browsing data

Built-in data organizer

Graphical Interface




The built-in data organizer & the graphical interface

Raw data

IFUima_VIM.2003-06-04T23:27 fits

IFUima_VIM.2003-06-04T23:23 fits

VIMOS.2003-06-04T23:26:59.833 fits
VIMOS.2003-06-04T23:26:53.834 fits
VIMOS.2003-06-04T23:27:31.395 fits
VIMOS.2003-06-04T23:27:31.396 fits
VIMOS.2003-06-04T23:28:45.412 fits
VIMOS.2003-06-04T23:28:45.413 fits
VIMOS.2003-06-04T23:29:16.978 fits
VIMOS.2003-06-04T23:23:16.973 fits
VIMOS.2003-06-04T23:30:31.983 fits
VIMOS.2003-06-04T23:30:31.990 fits

VIPGI organizer

VIMOS.2003-06-04T723:31:03.479 fits [

VIMOS.2003-06-04T23:31:03 480 fits
VIMOS.2003-06-04T23:32:17 675 fits
VIMOS.2003-06-04T23:32:17 676 fits
VIMOS.2003-06-04T23:32:49.236 fits
VIMOS.2003-06-04T23:32:49.237 fits
VIMOS.2003-06-04T23:43:05.936 fits
VIMOS.2003-06-04T23:43:05.937 fits
VIMOS.2003-06-04T23:43:37.504 fits
VIMOS.2003-06-04T23:43:37 505 fits
VIMOS.2003-06-04T23:52:33.743 fits

The filename does not
provide information about
the file type and the
quadrant.
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Create Bad Pixels Image
Append Bad Pixels Image
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’ Projects: [Reduction2017

MOS-UDS_P4M1-MR-Q1 MOS-UDS_P4M1-MR-Q2 I MOS-UDS_P4M1-MR-Q3 I MOS-UDS_PAMl-MR-Q4|

ORIGIN
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FILENAME [ FILETYPE |  SEEING MEASURED | DATE 0BS -
__ Measweseang | Sc_UDS_P4M1_MR_Q1_062.fits SCIENCE 1.087 11/14/2014 00:37:27
__ Creevasieroark | sc_UDS_P4M1_MR_Q1_062_BFCRfits | SCIENCE 1.087 11/14/2014 00:37:27 raw f| IeS
Create Waster e sc_UDS_PAM1_MR_Q1_063.fits SCIENCE 1.025 11/14/2014 01:19:37 &
iz iy S sc_UDS_P4M1_MR_Q1_063_BFCR.fits SCIENCE 1.025 11/14/2014 01:19:37
focste Speca sc_UDS_P4M1_MR_Q1_064.fits SCIENCE 0.881 11/14/2014 oz:data m | d - p rod u CtS
SO sc_UDS_PAM1_MR_Q1_064_BFCR fits |SCIENCE 0.881 11/14/2014 02:26:28
fFoiay B | ] -
__crestesensiivty_| e il ueTves E
— = msFlat_UDS_P4M1_MR_Q1_11.fits MASTER FLAT
Create Sensitivity One Click
msFlat_UDS_PAM1_MR_Q1_31fits MASTER FLAT
Reduce Single Observations
msFlat_UDS_PAM1_MR_Q1_41 fits MASTER FLAT
Reduce Sequence of Obs. .
msFlat_UDS_PAM1_MR_Q1_51fits MASTER FLAT | b t
Apply Atm. Correction B I Ca I ra O rS
msLamp_UDS_PAM1_MR Q1 11fits MASTER LAMP
Create Summary File
msLamp_UDS_PAM1_MR_Q1 31fits MASTER LAMP
Split 1D Spectra -
Measure Redshit | || [FILETYPE GRISM QUADRANT
ALY J2 S ) YO |
[ ALENAME [ FILETYPE | GRISM_ | QUADRANT VALID FROM VALID UPTO =
[~ | ECDFS_P4M2_.. ADP FILE MR Q1 09/09/2016 01/01/2020
I~ | ECDFS_P3M4_.. ADP FILE MR Q1 02/232017 01/01/2020
I~ | ECDFS_P3M1._... ADP FILE MR Q1 12/05/2016 01/01/2020
[~ UDS_P4ML Q... ADP FILE MR Q1 02172017 01/01/2020
[m] ECDFS_P4M4_...| ADP FILE MR Q1 10/22/2017 01/01/2020 -
MOS-UDS_P4M1-MR-Q1
Back | Import ] Rescan | Unclassiﬁedl Calib. ﬁlesl




VIPGI milestones

Issue

Adopted solution

High level of efficiency

e C language;
e internal quality control tools;
e instrument calibrator models.

Quick and easy data classification
Easy browsing data

Easy visualization of data products

Built-in data organizer
Graphical Interface

Plotting tools




VIPGI milestones

The forward-looking VIPGI approach

Issue Adopted solution
High level of flexibility e separation between recipes and
functions;

e minimize instrument dependence;
e instrument calibrators
interchangeability;



The logical scheme of VIPGI functioning
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The VIPGI performances

VIPGI-reduced spectra are basically identical to that obtained with a more
time-consuming by-hand reduction process (IRAF).

!

VIPGI was distributed to the astronomers of the VVDS consortium
to officially reduce all the ~30000 spectra of this survey.



How did we get here?
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This experience opens the road to the next
spectroscopic surveys @VIMOS:

e VIMOS Ultra Deep Survey - VUDS  (Le
Fevre et al. 2015) and
e zCOSMOQOS (Lily et al. 2007).

VIPGI was distributed to both consortia
to officially reduce all the ~40000
spectra of these surveys.

2002



The VIPGI heritage 1: EasyLife for VIPERS reduction

The VIMOS Public Extragalactic Redshift Survey - VIPERS (Guzzo et al. 2014)
acquired ~100000 spectra.

Very simple observing strategy:

all the galaxies observed for the same texp; >
one pass on each pointing.
>
...but: -

~100000 spectra;
wider area (~24 sq. deg).

EasyLife (Garilii et al. 2012)

“automatically” reduce VIPERS data
(powered VIPGI version);

automatically provide a first guess of the
redshift;

monitor the survey advancement.



The EasyLife power
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Sw distributed to
consortia that divided
the reduction workload
to consortia members

2013/2014 2018

We developed the sw
and reduce all the data



The VIPGI heritage 2: SIPGI for LBT reduction
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the expertise in the management of big set
of data,
and the farsighted choice to create
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softwares
put us in the position to accept the

LBT spectroscopic
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The VIPGI heritage 2: SIPGI for LBT reduction

LBT:

e is a binocular telescope;
e has two spectrographs:

the optical MODS and the Near Infrared LUCI,;
e multi-spectroscopic configurations.




The Spectroscopic Interactive Pipeline & Graphical Interface

The high flexibility of VIPGI allowed us to “easily” adapt the sw to MODS and LUCI:

e the data organization in quadrants was mirrored to organize data on the two arms
and of different configurations;

e the Instrument Model (IM) interchangeability allowed to easily change the VIMOS-IM
with the MODS-IM and LUCI-IM;

e The recipes organization in library and functions allowed to easily include the
library/functions for near-IR reduction

SIPGI a spectroscopic reduction pipeline for LBT
(Gargiulo et al. 2022)



SIPGI download & documentation

SIPGI Tutorials on YouTube

= ©Youlube "

e Pandora page
http://pandora.lambrate.inaf.it/sipgi/ & — =
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3-How to create a Bad Pixel
Mapin SIPGI and append it
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4-How to create master dark
(or master bias) frames

e SIPGI DOI:
10.20371/inaf/sw/2021_00002 =

sipGl
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http://pandora.lambrate.inaf.it/sipgi/
https://www.ict.inaf.it/index.php/31-doi/136-sw-2021-2

The VIPGI heritage 3: SpectraPy

e \We are now working to extend SIPGI to other optical/near-IR
through-slit spectrographs;

e However, the interaction we had with Pls during these 10 years has
highlighted that the most “demanding” task is to obtain the
2D spectra lambda calibrated and free of distortions;

e This has led to the development of SpectraPy.



SpectraPy (by Marco Fumana)

SpectraPy is a spectrograph independent Python library
focused on the extraction of 2D wavelength calibrated spectra.

It is not a standalone software (differently from VIPGI).

It inherits the VIPGI instrument model concept, and allows to apply it to data
acquired with all the through-slit spectrographs.

Differently from VIPGI, it does not provide the instrument model,

but allows Pls to derive them.



SpectraPy download

e SpectraPy is an Astropy affiliated package
https://www.astropy.org/affiliated/
e Open gitlab repository

https://qitlab.com/mcfuman/SpectraPy/

e Pandora page

http://pandora.lambrate.inaf.it/SpectraPy/

e Documentation
https://mcfuman.qitlab.io/SpectraPy/
e SpectraPy DOI:

10.20371/inaf/sw/2021_00001

& GitLab = Menu

S  SpectraPy

@ Project information
B Repository

Files

Commits

Branches

Tags

Contributors

Graph

Compare

Locked Files
@ Issues 12
19 Merge requests 0
g cl/cD
@ Security & Compliance
@ Deployments
&2 Monitor
@ Infrastructure

@ Packages & Registries

The

Astropy

Project

& examples Added LUCI extraction table example
& scripts Removed useless channel parameter
& spectrapy Bug fixed in catalog type check
& tests Improved tests coverage
< gitignore Updated setup.py
& _gitlab-ci.yml Changed master branch into main
&3 LICENSE.txt Added license file
[ MANIFEST.in Updated MANIFEST template
~+ README.md Updated readme
@ setup.py Added python requirements
B README.md
SpectraPy

cccccc ge [91.00%

pipeline | passed

Python [3:2] powered by 'Astropy

SpectraPy is an Astropy affiliated package, which collects algorithms and methods for data reduction of :
through slits spectrograph.



https://www.astropy.org/affiliated/
https://gitlab.com/mcfuman/SpectraPy/
http://pandora.lambrate.inaf.it/SpectraPy/
https://mcfuman.gitlab.io/SpectraPy/
https://www.ict.inaf.it/index.php/31-doi/133-sw-2021-01

The VIPGI heritage 4: Euclid & the surveys management
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The VIPGI heritage 5: the surveys management/planning
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