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Far-Infrared Astronomy History and Future @s?‘#’

IRAS Infrared Astron. Sat. 1SO Infrared Space Obs. Spitzer Akari Herschel

(1983) (1995-1998) (2003-2009) cold! (2006-2011) (2009-2013) to d 3
57cm Telescope 60cm Telescope 70cm Telescope 67cm Telescope 3,5m Telescope y
12um, 25um, 60pm, 100pum 2.5-240pum 3-180um 1.7-180um 50-500pm l
". * . .4 . 3 ? i ?
%a IRAS Spitzer I Probe Flagship™
— l
___________________________ |
l , : .
__________________ F = === — — ——
Learjet Observatory ISO Akari Herschel I ¢ & &
(late 1960s and 1970s)
30.4cm Telescope |
(replacable) Kuiper Airborne Observatory
(1974-1995) !
91cm Telescope Stratospheric Observatory |
for Infrared Astronomy I n ? ? ?
. : g (2010-2022) Bl "
C : PP LearJEt H*i_' 2,7 m Telescope I S ( .
onvair 990 “Galileo Q‘ ’ ’
(1965-1973) o
Convair 990 Kuiper Airborne SOFIA : Stratospheric Airship?
l
1970 1980 1990 2000 2010 2020 2030 2040
| | | | | | | v |
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The SOFIA Data Vault o F

Daten

Data Volume in DCS

LEVEL_0 LEVEL_1 LEVEL_2 LEVEL_3 LEVEL_4 Total
EXES 46.6 2013.9 819.6 43.7 0.0 2923.7
FIFI-LS 0.0 972.4 21.1 125.7 35.9 1155.1
FLITECAM 0.3 31.1 46.8 38.2 0.0 116.3
FORCAST 5.6 94.3 548.7 148.0 1.2 797.8
FPI_PLUS 0.0 22.4 43.4 0.3 1.1 67.3
GREAT 0.0 2494.6 0.0 3056.7 75.7 5627.0
HAWC_PLUS 13334.1 0.7 18.5 10.1 4.9 13368.3
HIPO BLUE 0.0 46.8 0.0 0.0 0.0 46.8
HIPO RED 0.0 74.8 0.0 0.0 0.0 74.8
Total 13386.5 5751.1 1498.0 3422.7 118.8 24177.0

¢ SO F | A RaW Data ~ 14 1 TB SOFIA Observation Time per Instrument

1400.0

*Science Data ~24 TB
* Total about 5300 h (SLT)

* Telescope guider cameras FPI+, WFI jzzz I I I | I
und FFl were always active (>5300 h).

.—\
8
IS
o

Observing Hours

& o & w @
X N N & N
© <& « & & \X\S

4846 h shown ( Data from 67 Flights ~470h not counted here)
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SOFIA Publication Statistics @SR‘#’

Publications per Year End Flight Ops.

M refereed M non refereed
150

e ®

~

$e

100

50 ||
SISV M
RS S

Non-refereed
publications.
Mostly AAS talks
and posters
Some preprints
of submitted
papers
Proposals are
excluded

Potential!

H-Index

1,260 top cited records with 8,903 total
citations

H-Index for results: 42
Y-axis: linear O log ®
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Aims of a SOFIA Data Center @SP‘#MR

* Creation of a powerful for the time after the
mission

* Bridging the in regular new Far-IR data
availability

* Ensuring the quality of the SOFIA data archive and its
documentation to secure its

* Enable future scientific data exploitation
of SOFIA subtleties

* Complete the work within with subsequent

with the current SOFIA data repository hosted
within IRSA
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TA-Camera Images and Pointing Reconstruction @5,7‘#7

FOV 362 - "l . . - FOV 87' ; : e .
9.8 mag >16 mag

-90 -90

 CCD Images to be
released in FITS-format
for serendipity research

* Telescope pointing

FFI

FOV 672 oo

11.2 mag reconstruction via plate
Example Coverage solving :
17-Jan-2020 — 13-Mar-2020 Example FPI+image
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Water Vapor Calibration @S.?‘#;S

Flicht 638 PWV_, .. curve for SOFIA flight 638 .
SOFIA Flight Path Y SO S . 1. vapor measurements before and
p STATWMD HOURTOUC . k Precipitable Water after measuring the object.
B I T .. Vapor (PWV) a”d “20_ * The ECMWF method covers all
(§. /e Pressure ‘ I changes during the observation.
80 E 1 § H190 @
£ N | ERNN Example Mars Spectrum
| [ SRS S A Gt SO B S S S L T T
“ *{41\ \._\ ;95"’ 8 _ 3.0: 20% minimym tr ansmission ‘ === Uncorrected Mars spectrum -
I ; : 4 % LO¥ = [ —
& 4% : Q'M"’\ 1i 2'5-7 \ H\ Il == Corrected, FIFI method 1
| ' : : | - Corrected, ECMWF method
-} IS BRI U S AT T e
0 50x10°  1.0x10°  15x10° 20x10° 25x10°  3.0x10° ’

Unix Time - 1573188600 [sec]

* In-situ measurements of water-vapor
overburden with FIFI-LS correlate well
with values derived from ECMWF

= PWV curve, FIFI method
— surve, EC >thod 3

M M 0 1600 - 2000 - 3000 v 4600
ERAS atmospheric re-analysis model.
Fischer + 2021, Iserlohe + 2021, Iserlohe + 2022, Vacca + 2023
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More Tasks

Bernhard Schulz, DSI Uni-Stuttgart

Update of metadata to enable
reprocessing of Cycles 0 - 4

Develop additional pipeline
improvements

Create automatic reprocessing
environment

Reprocess instrument data
— (GREAT separately done in Cologne)

lteratively implement pipeline
improvements

Develop supporting software tools

Instrument-
Priorities
GREAT (Cologne)
FIFI-LS
FPI+/TA-Kameras
HAWC+
FORCAST

EXES

Create a SOFIA Science Archive
hosting raw and processed data

Reorganize science data rather by
astrophysical criteria than
operational ones

Create an Operations- and
Engineering-Archive

Update documentation where
necessary

Support scientists through
webinars, conferences and direct
advice

Support engineering research by
interested parties
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Reprocessing Workflow @5.7‘#7
a Pointing I /~ Water Vapoh / Astronomical Data \ ﬁngineering Dam

ECMWF
Reanalysis Model SOFIA Instrument Data

Telescope
Camera Data

Water Vapor

FITS
Conversion

EXES, FIFI-LS, FORCAST, FPI+,

Water Vapor HAWCH+, FLITECAM, HIPO

Products Instrument Pipelines

\ 4

Performed by UzK
(>

Pointing

. Pointing (R
Reconstruction

Products

N
h
N

= J

&

Voo SDC Archive |

Engineering- and
Operations-Archive

Astronomical Data

Open to astronomical community via Web- and VO-Interface Access controled Web-Interface
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Science Archive (Virtual Observatory Compatible)@sp‘#;:

VO Archive: GAVO VO Astronomers
Registry

VO Archive: IRSA

VO Archive: MAST  poum

Webbrowser

VO Client: Topcat
VO Client: SPLAT
Webpages VO Client: CASSIS

VO Client: Firefly VO Client: Aladin

VO Client:
Python Library

SDC —

VU ClIclriL

Relational

Database VO Archive
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Project Timeline

*
DSI DLR

Phase 1 Phase 2 Consolidation .
< wn o ~ 0 o~
I o o~ o o~ o
S S S S S S
> Year 1 > Year 2 > Year 3 > Year 4 > Year 5 z
3 3 3 3 3 3
— i — — — o

Onboarding b ™
Archive Dnline Data Reldase 1 Data Reldase 2 Final DatafRelease
A P on, D proce g ORCA on, D proce g
D pro 0 e Auto D pro 0 e Additio Pip e odule e 00
Auto epro o] Additio Pipe od
Data Repro g D gestio
A e A A e VOB d A\ O o) d
Do e on Proje A Developme d Ope 0 OFIA on A
A dA o} ousekeeping D
I
Po g
PWV Extraction | PWV Products
ATRAN Server 63um Comparison
Org e 0 op Org. SOFIA Conference Org e o) op Org. SOFIA Conference
(0 (0
UzK GREAT Activities Do entatio

| Workshop ' | Conference ' Workshop ' Conference '
' Milestone

[ projectmanagement [ instruments [ Archive [l observatory | | Pointing | | PwV (water vapor) [l community Rel. [ | UzK GREAT
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Conclusions @s."#m

* To provide an adequate post-processing and archival phase for
SOFIA, we advocate the creation of a SOFIA Data Center (SDC) at
the University of Stuttgart.

e Such a proposal was submitted to DLR with a planned start date in
July 2024.

* The planned active phase for the SDC is 5 years.

* Within this period the data should be substantially improved, be
placed into a well searchable and documented online-archive, and
scientists should receive expert support in understanding residual
instrumental effects and finding valuable, yet unpublished data.

* At the end of this period the archive contents are planned to be
transferred into a permanent archive at the DZA.
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