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IRS The SDC Premise ST
 The SOFIA Data Center (SDC) was created in Stuttgart to:
— Ensure preservation of the unique SOFIA data and documentation
— Improve data quality by additional analysis and pipeline reprocessing
— Provide access to SOFIA data and documentation in an online archive
— Support astronomers in all instrumental aspects of SOFIA data
 The SDC project began in July 2024 and has a nominal lifetime

of 5 years. Then the data holdings and website will be
transferred to the DZA in Gorlitz.

 The SDC helps bridging the substantial gap in access to Far-IR
data until the next opportunity comes up.
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Reprocessing Workflow
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IS SDC Online Portal

* First version of the SDC
Homepage online (Nov 2025)

Universitit Stuttgart & Q =
nstitut fur R: f: v

Ur Raumfahrtsysteme

* Have specific virtual machine for
all https-based services

SOF\ =
s Sy

e Domain ,sofiadatacenter.de”
active since March 2026

Direkt zu ...

* Ensures longer term stability of
URLs appearing in publications

+
o +
Astronomische Daten Redux SOFA Datenreduk-  Technik- & Betriebsarchiv ATRAN_SDC Server
tion Version 1.5 GitHub des SOFIA Teleskops Nur aus dem IRS_Netzwerk

erreichbar
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RS SDC User Group and RdS

~=
SDC~*»

SOFIA DATA Center

* SDC-UG
— Planned as “technical advocate“of the
German astronomical community.
— Established March 2025, 3 meetings since

— Has 10 members that are proven experts
in the field of far-infrared astronomy and
astronomical databases.

— Receives reports by the SDC about its work
and the status of the SDC-project.

— Provides technical and scientific advice to
the SDC project.

— Two members appointed by RdS reporting
annually
e Current chairs:
— Dr. Verena Wolf (Chair on maternity leave)

— Dr. Guido Fuchs (Co-Chair and acting
Chair)

Universitat Stuttgart

Institut fir Raumfahrtsysteme

> Forschung » Satellitentechnik » SOFIA Data Center » SDC User Group

Die SOFIA Data Center User Group (SDC-UG)

Die German SOFIA Science Working Group (GSSWG) hat wahrend der Entwicklung
und des Betriebs von SOFIA dem Projekt als wissenschaftliches Beratergremium sehr
gute Dienste geleistet. Zudem hat es als ,fachlicher Anwalt" der deutschen astronomi-
schen Gemeinschaft Wiinsche und Anforderungen an das Observatorium gesammelt
und an die Projektleitung kommuniziert und so als Bindeglied zum Projekttrager DLR
fungiert.

Das SDC-Projekt hat sich dazu entschlossen, dieses erfolgreiche Konzept fortzusetzen
und hat daher die SOFIA Data Center User Group (SDC-UG) ins Leben gerufen. Diese
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Astronomical Archive

~=
SDC~~

* FITS keywords for all data products collected
in Postgres database
— Full Inventory

— Comparison of current data products with
information from the former SOFIA archive of
the SMO (DCS)

— Grouping of combined data products

i Universitat Stuttgart B. Schulz et al.
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f : : SDC
RS Astronomical Archive

* FITS keywords for all data products collected Linking SOFIA observation programs and
in Postgres database publications

— Ful Invgntory _ * 130 PIs or Co-Is of 326 completed
— Comparison of current data products with proposals sent an e-mail

information from the former SOFIA archive of « 1/3 proposals without response
the SMO (DCS) * 38% have refereed publications
— Grouping of combined data products * 5% have non-refereed publications
* Linking SOFIA observation programs and * 6% in preparation for publication
publications * 14% not published
— Sending e-mail letters to Pls and Co-Is « Search for SOFIA and Prop-ID strings
— Automated searches in ADS manually filtered resulted in 366 Entries

— Existing list in IRSA _ o
* Table from IRSA contained 305 distinct

Prop-IDs
* |n combination, 457 observation

programs could be linked to 438
refereed publications
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4 . . SDC
IRS Astronomical Archive

* F ITS keyWO rdS for d I I d ata p rOd UCtS COl |ected Browser interface to FORCAST Level 4 Imaging data
in Postgres database S D/ e o s
- Fu” Inventory taken from png

— Comparison of current data products with 2D Please correct the falowing erfo(s):
. . . Service info  Field size [deg] : Field hSIZE: When you give a value for Position,
information from the former SOFIA archive of — Jou st G vale(s) or ISIZE, 00
t h e S M O ( D CS) i::f/’/‘::f‘;’damemer 4 FPositon [18 20 47.0 1610 18
- b ICRS Position, RA,DEC, or Simbad object (e.g., 234.234,-32.45).

— Grouping of combined data products Fiedsize [deg] (07 |

Advice on citing this re Size in decimal degrees

Field hSIZE: When you give a value for Position, you must give value(s) for hSIZE, too

* Linking SOFIA observation programs and

publications .
— Sending e-mail letters to PIs and Co-Is SoriADat Carter 09
— Automated searches in ADS manually filtered
— Existing list in IRSA

* First DaCHS archive prototype created using e

Source

FO RCAST Leve I 4 | ma ge d ata ( March 202 6) 2018JA...740005H | Outputformat [HTML v | [More output fields |

Reference URL

- Sa n d bOX Eemicainiy [Result link] 7
el Please report errors and problems to the site operators. Thanks.

— Gaining experience with DaCHS
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Astronomical Archive

~=
SDC~+2

SOFIA DATA Center

FITS keywords for all data products collected
in Postgres database

— Full Inventory

Browser interface to FORCAST Level 4 Imaging data

~=
SDC~*
SOFIA DATA Center  PArameters

* Field size: 0.1
* Position: 18 20 47.0-16 10 18

— Comparison of current data products with —
information from the former SOFIA archive of e
the SMO (DCS)

ivo://sofiadatacenter.d! Send via SAMP [@
— Grouping of combined data products cuwe § Semeainl B o o
* Linking SOFIA observation programs and bl |
publications =
— Sending e-mail letters to Pls and Co-ls ol | s e

Created
2025-12-11T09:57:42:

— Automated searches in ADS manually filtered
— Existing list in IRSA

* First DaCHS archive prototype created using
FORCAST Level 4 image data (March 2026)
— Sandbox sy
— Gaining experience with DaCHS

Data updated F0425 FO_IMA 0500082 _FORF197 MOS_0015-0217.fits
2026-03-16T10:27:43.

Metadata updated
2026-04-14T13:06:08:

Source

. 182034.23 -161045.79 17767

F0425 FO_IMA 0500082 FORF371_MOS_0015-0218.fits
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Technical and Operations Archive (TOA)

arch ~ Abou Usel e Support Log In

* The TOA contains documentation about the
S O F I A te I e S C O p e SOFIA Technology and An archive of data and documentation for the Stratospheric Observatory For Infrared

Operations Archive Astronomy Telescope Assembly.
- D e Ve I O p m e nt (SOFIA Data Center, IRS, Universitat
Stuttgart)
— Manufacture
— Installation
— Modifications and improvements X Contact & Shae
The SOFIA Technology and Operations Archive hosts data and documentation for the Stratospheric Observatory For Infrared Astronomy

— Operational activities Toloscope Assermbly.
The SOFIA Technology and Operations Archive Manual contains a guide how to use the archive as well as an overview of the SOFIA TA Hardware
— Uncontrolled documents

DaRUS > Institute of Space Systems > SOFIA Data Center >

Breakdown Structure (HBS).

®

0000 SOFIA Telescope
Assembly
Search this dataverse... Q  Advanced Search
v % Dataverses (35) 1 to 10 of 186 Results 11 Sort ~

¥ B patasets (151 .
- (151 Using the SOFIA Technology and Operations Archive on DaRUS Ej

Files (15,259) % Jul 14,2026

SOFIA Data Center, 2026, "Using the SOFIA Technology and Operations Archive on DaRUS", https:/

Dataverse Categol
gory doi.org/10.18419/DARUS-5885, DaRUS, V2

Research Project (35)

This document describes how to use the “SOFIA Technology and Operations Archive” (TOA), which is stored in the

Publication Year Data Repository of the University of Stuttgart (DaRUS). The document focuses on the archive's contents as well as

2026 (186) on using DaRUS's features to easily and securely locate documents based on specific search criteria. The main part
of the arc...

License

Custom Terms (150) 2110 Trusswork B

CCBY 4.0 (1) % Jun 16, 2026 - 2100 Metering Structure

Subject |_ Deutsches SOFIA Institut, 2026, "2110 Trusswork", https://doi.org/10.18419/DARUS-6038, DaRUS, V1

Astronomy and Astrophysics (186) This dataset contains the subsystem level files for the SOFIA Telescope Assembly subsystem 2110

Trusswork (TRW). The TRW component is organized according to the SOFIA TA Hardware Breakdown Structure
(HBS) as described in the SOFIA TA Technology and Operations Archive Manual within the following path: 0000
Author Name SOFIA Telescope Assembly/2000 Structural As...

Engineering (186)

Universitat Stuttgart B. Schulz et al. 8. Sep 2025 AG-Tagung, Splinter: E-Science / E-Infrastructures / Virtual Observatory / Machine Learning 10
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Technical and Operations Archive (TOA)

~=
SDC~~

SOFIA DATA Center

Universitat Stuttgart B. Schulz et al.

The TOA contains documentation about the
SOFIA telescope

— Development

— Manufacture

— Installation

— Modifications and improvements
— Operational activities

— Uncontrolled documents

Located in the Data Repository of the
University of Stuttgart (DaRUS)

— Based on “Dataverse”
Descriptive filenames
Filter and search functions
User Manual

Access is granted if there is a legitimate
interest

Clvoeus

g

DaRUS > Instits

Search v About User Guide Support Log In

SOFIA Technology and
Operations Archive

An archive of data and documentation for the Stratospheric Observatory For Infrared
Astronomy Telescope Assembly.

(SOFIA Data Center, IRS, Universitat
Stuttgart)

ute of Space Systems > SOFIA Data Center >

DV: SOFIA Datacenter

Further

Dataverses
o

Datasets

DAVARSY010]0)

DV: 5100 ©9)

Dataset 5101

Dataset 5110 I Dataset 5130 I

Dataset 5120 Dataset 5140

Dataset 5121 Dataset 51xx

Dataset 5121.1 Dataset 51xy

Publication Year Data Repository of the University of Stuttgart (DaRUS). The document focuses on the archive’s contents as well as

2026 (186)

on using DaRUS's features to easily and securely locate documents based on specific search criteria. The main part

of the arc...

License

CGustom Terms (150) 2110 Trusswork B
CCBY4.0(1) Jun 16, 2026 - 2100 Metering Structure

Subject Deutsches SOFIA Institut, 2026, *2110 Trusswork”, https:/doi.org/10.18419/DARUS-6038, DaRUS, V1

Astronomy and Astrophysics (186)

This dataset contains the subsystem level files for the SOFIA Telescope Assembly subsystem 2110

Engineering (186) Trusswork (TRW). The TRW component is organized according to the SOFIA TA Hardware Breakdown Structure

(HBS) as described in the SOFIA TA Technology and Operations Archive Manual within the following path: 0000

Author Name SOFIA Telescope Assembly/2000 Structural As...
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4 L . >
IS Imager Pipeline and Pointing Products o

 >5300h of new unpublished CCD images for
serendipity science

 Improved telescope pointing from actual object
positions
* Entirely new pipeline for all 3 SOFIA telescope cameras
producing new products for the archive
— Level 1: FITS file with full header and WCS
— Level 2: Improved WCS from plate solving solution
— Region files for DS9 overlays
— Tables with telescope pointing versus time for all flights

* FITS header definitions

* Advanced processing and logging system with
Snakemake

* Automatic plate solving based on SExtractor und
SCAMP

* Last touches for Version 1.0.0 under way
* Process ~90,000 images per flight, >700 flights
* App for time synced display of camera images

8. Sep 2025 AG-Tagung, Splinter: E-Science / E-Infrastructures / Virtual Observatory / Machine Learning 12 #
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Atmospheric Corrections

~=
SDC~+2

SOFIA DATA Center

Atmospheric transmission

by S. Lord used for FIFI-LS and FORCAST 10|

calculation ATRAN

Discovery and fix of 700 issue in ATRAN

line database last summer

Universitat Stuttgart B. Schulz et al.

0.8

0.6

0.4

0.2

A 00

PWV=5 ALT=40 ZA=45

llIIIIlTIllIIIIIIIIIIITIIIIIIIIIIIIIIII

\ (ﬂﬂr

OdIATRAUIIIIIXIIMVIATRAN

146 147 148 149

8. Sep 2025 AG-Tagung, Splinter: E-Science / E-Infrastructures / Virtual Observatory / Machine Learning

13 E DLR



4 170160 SD‘\c”ﬁ'ﬁ
s Atmospheric Corrections t0o strong

y i

* Atmospheric transmission calculation ATRAN pwv=5 ALT=4d 7A=45
by S. Lord used for FIFI-LS and FORCAST Y IF
* Discovery and fix of 1’00 issue in ATRAN ﬂ -
line database last summer |
0.8 I y
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SOFIA DATA Center

4 1709160
RS Atmospheric Corrections too strong
* Atmospheric transmission calculation ATRAN PWV=5 ALT:4/ZA:45

by S. Lord used for FIFI-LS and FORCAST rofTTTTT TR b AN REAMIEIES
* Discovery and fix of 1’00 issue in ATRAN
line database last summer |
« Agreement to maintain SOFIA specific e ,'
version (ATRAN_SDC) n
— Code remains undisclosed and property of S. ,'
Lord 0.6 I
* New corrected transmission spectra !
published in DaRUS for automatic download :
by Redux pipeline 0.4 |
— FIFI-LS, FORCAST ‘|
\
0.2 \

A

0.0

» U “ I ]
Qg ATRAN Sl My ATRAN

146 147 148 149
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RS Atmospheric Corrections

* Atmospheric transmission calculation ATRAN
by S. Lord used for FIFI-LS and FORCAST

» Discovery and fix of 700 issue in ATRAN

line database last summer S e o Lot v B comme
* Agreement to maintain SOFIA specific I || e s v wwsirs |
version (ATRAN_SDC) s
— Code remains undisclosed and property of S. . ’
Lord - .
* New corrected transmission spectra O
published in DaRUS for automatic download ... ,
by Redux pipeline o - L
~ FIFI-LS, FORCAST | e —
 ATRAN_SDC Webserver with modern emmoam

CUSTOM A ym REDSHIFT Z

interface and new features (close to going public)
— Emission line overlay with redshift
— Species breakdown

— Ozone separation option ATRAN_SDC Server under development

| S —
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. SDC
RS Science Instrument FIFI-LS

e Data Reduction * Documentation
— Enhanced noise reduction features — Pipeline Users Manual overhauled
- :mp:eme::eg Sfr[n:?délntberio?t'onr; ling to imbrov — Detailed description of more complex
plemente eluric daCKgrou scalling to prove procedures

telluric correction in new unchopped observing modes

e (Calibration
— Systematic and stat. error propagation

— New flux calibration with drizzle resampling and fully time .,
& wavelength-resolved Mars flux model

e Telluric atmosphere correction
— Improved use of ECMWEF satellite data
— Interpolation between ATRAN_SDC spectra
— Possible separate treatment of Ozone
* Pipeline Postprocessing
— Automated spectral line extraction

— Automatic build of manual in PDF format
using ,,Sphinx”

1.50

[
N
&

2018-11-06_FI_F524
2018-11-09_FI_F527
2019-02-27_FI_F548
2019-02-28_FI_F549
2019-05-02_FI_F563
2020-09-01_FI_F679
2021-04-13_FI_F716
2021-04-14_FI_F717
2021-04-20_FI_F720
2021-04-21_FI_F721
2022-03-23_FI_F843
2022-03-28_FI_F846
2022-03-29_FI_F847
2022-08-25_FI_F906

107 ADU/s/Hz/ly
.
=3
8

eeeccece000cc e

* Data Reprocessing
— Updated bad file list
— Fully automatic reprocessing of Level 3 and 4 (~72h for Continuing productive collaboration with former
>99% of archived FIFI-LS data) instrument scientist C. Fischer and pipeline developer
*  More improvements planned! N. Fischer
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4 W
1 SDC ***
IRS Other Science Instruments

Object: 30Dor_A1-1, Band: A, Polarization B vectors
* HAWC+

eeeeee F0485_HA_POL_76000110_HAWAHWPA_PMP_043-052.fits
o, data slectir p/n 3.050.0 <p(%) < 50.0; ljpeakil) > 0.0; /ol > 200.0 ; N. vectors = 316

— Inventory of available archival data
— Extracted reduction parameters from Level 3
products Oblect: M17 Point 1, iter: FOR_F197
— Investigation of high resource consumption of e —

HAWC+ pipeline
Impact analysis of telluric absorption
* FORCAST
— Inventory of available archival data
— Planned update of telluric correction with ATRAN

1.4

ec (12000)

D

— 12

1.0

o4
®

spectra and WCS correction T g -
=} 06
b EX ES Filename: FO390_EX _ SgEeggo%qggélleinggﬁEQ:EGE"(I:HLI?VIVVIRM _50028-50029.fits
— Inventory of available archival data o] TN~ SN, ( vv'\.,.vwwv
— Establish external working group

— Plans for pipeline change to exclude telluric
correction and combination of spectra from Level

3 products

* GREAT
— Data treated by GREAT Team in Cologne “1

380 382 384 386 388 390
Wavenumber (cm-1)

o
o

0.0

40¢ 30° 20°
RA (J2000)

I
IS

Spectral flux (normalized)

o
N}

o
o
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RS Redux Pipeline System

Public at:
— https://github.com/SOFIA-Data-Center/sofia redux

* DS9 SAMP Interface repaired Forked from:
« Update to current library versions — https://github.com/SOFIA-USRA/sofia_redux

* First Redux Version 1.4.0 from SDC (Dec 2025) * GitHub.com contributions through issues or pull
requests welcome and will be synced to internal

p—
7.\
B ML Choose version - SOFIARedux Full Changelog Authors and Credits  License Q search i+ x B

* Development home transferred from IPAC to SDC

* Adapted to new APl of Numpy 2.4

* Documentation now on
https://redux.sofiadatacenter.de

* Moved large calibration file downloads for
FLITECAM und EXES to DaRUS

* Adapted to Photutils 3.0 E

* Documentation updates
* Version 1.5.0 released (June 2026)

SOFIA Redux Documentation

* Additional Debug- und Info-Logging

* Restructuring and consolidation of Redux online
documentation

: Universitit Stuttgart B, Schulz et al. 8. Sep 2025 AG-Tagung, Splinter: E-Science / E-Infrastructures / Virtual Observatory / Machine Learning 19 #
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https://redux.sofiadatacenter.de/
https://github.com/SOFIA-Data-Center/sofia_redux
https://github.com/SOFIA-Data-Center/sofia_redux
https://github.com/SOFIA-Data-Center/sofia_redux
https://github.com/SOFIA-Data-Center/sofia_redux
https://github.com/SOFIA-Data-Center/sofia_redux
https://github.com/SOFIA-Data-Center/sofia_redux
https://github.com/SOFIA-USRA/sofia_redux
https://github.com/SOFIA-USRA/sofia_redux
https://github.com/SOFIA-USRA/sofia_redux
https://github.com/SOFIA-USRA/sofia_redux

4 SDC. 7
RS Summa ry SO DRA Center

 SDC home page and domain Atmospheric Corrections
established — SDC specific ATRAN_SDC incl. fix of 170160

* SDC User Group well established and Issue. .
working with reporting channel to RdS — Public ATRAN_SDC server soon available
e Astronomical Archive * Major improvements in FIFI-LS pipeline

— Data inventory — New flux calibration
— Publication investigation: About 50-60% of — New ATRAN_SDC transmission spectra

SOFIA data is published — Full automatic reprocessing setup
— Internal SDC VO-Archive prototype — Documentation overhaul
* Technical and Operations Archive * Preparation and planning for other
(TOA) online and ready science instruments
* New telescope imager pipeline with * Redux Pipeline System
automatic plate solving close to — Latest Version 1.5.1 from SDC
Version 1.0 — Up to date with current libraries

— Many improvements
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RS SDC~+*

SOFIA DATA Center

That‘s All for Now!

Picture: B. Schulz (2018)
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