SOFIA Archival
Research

Ed Chambers

9.., , December 6, 2021




Archival Research

Goal: “to encourage the use of available SOFIA archival
data and to realize the full potential of the SOFIA data
archive”

How do we achieve this goale
« SOFIA Archival Research Program (SARP)

» Increased visibility and usability of the SOFIA archive at
IRSA

How do we measure successe Publications!
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SOFIA Archival Publications

SOFIA Archive Publications

39 papers based on archival 16
data have been published 14
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2021 includes 2 accepted but not yet published




SOFIA Archive Usage

|ﬂ OddiTiOﬂ TO COUﬂﬂng SOFIA Archive Monthly Volume (GB) Downloaded

papers, we also frack the
volume of data downloaded

at IRSA.

IRSA does not track:
« Which users download data
« Which data are downloaded
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% Selected Highlights of the Da

@ sofia.usra.edu/dat ghlights-data-arc

S”I-"ﬂ SOFIA Science Center

Stratospheric Observatory for Infrared Astronomy

About SOFIA  Proposing & Observing Data Instruments Publications Events Multimedia Q
“* Welcome | SOFIA Science Cen X +

@ sofia.usra.edu

Selected Highlights of the Data Arc
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Home / Data
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SOFIA SOFIA Science Center

About SOFIA Proposing & Observing Data Instruments Publications Fients Multimedia Q L . . . X
We selected highlights from the SOFIA processed data archive, from a variety of programs which are available to be

lactic Ecosystem: Opportunities and Diagnostics in the Infrared and Beyond' | S AT and thelr Cirey_stellar Environments' Workshop | Cycle 10 Calls for Proposals Releas analyzed by anyone in the astronomy community. You can find help on how to analyze SOFIA processed data in
these tutorials, and information about the SOFIA archive can be found here.
Legacy Programs

Click on a category title to see highlights in that category. A link to the latest highlight in the category is below each
Multi-observatory Programs >

thumbnail image.

Click here to search all highlights for keywords or abstracts.
Data Pipelines

Data Analysis All Highlights Extragalactic Galactic Center
Data Processing :
ol
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Latest Hightlight: Exploring the
CMZ: the Arches Cluster

Latest Hightlight: Velocity
Resolved [ClI] and [NII] Maps
of Select HIl Regions of M33

Lifting the Veil on Star Formationin the Orion Nebula el FEaTHiGhE “Legac;‘

Program: Magnetic Fields in

Nearby Galaxies

A collection of searchable archive

highlights (museum pages
advertising underutilized data B

Latest Hightlight: The Multi- s

Stars and Supernovae Star Formation
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= SOFIA

(&) @ irsa.ipac.caltech.edu,

Archive Visibility

Direct links fo the data |
from SOFIA Legacy

Description: SOFIA is a Boeing 747SP aircraft modified to accommodate a 2.5 meter reflecting telescope. Its instruments

provide with access to a coverage from the optical to the submillimeter (0.35 - 655
microns).
Wavelength: 0.35 - 655 ym

Area Coverage: Targeted

DOCUMENTATION

Documentation

Instruments: 2.5-m telescope with

FORCAST mid-infrared camera and spectrograph (Herter et al. 2018)
GREAT heterodyne spectrometer (Risacher et al. 2018)

FIFI-LS far-infrared spectrometer (Fischer et al. 2018)

EXES echelle spectrograph (Richter et al. 2018)

FPI+ focal plane imager (Pfuller et al. 2018)

HAWCH+ far-infrared camera and polarimeter (Harper et al. 2018)
FLITECAM infrared camera and (McLean et al. 2006)
HIPO high speed imaging photometer for occultations (Dunham et al. 2004)

Abstract searches allow

R

Acknowledgement: Information for Authors

users to search for _
observing programs usin L
keywords, Pl name,

project ID, and/or

ference SOFIA products

SOFIA Legacy Programs:

Radiative and Mechanical
Feedback in Regions of Massive
Star Formation

GREAT spectra Data Access

Constraining Recent Star FORCAST imaging Data Access
Formation in the Galactic Center

HyGAL: Characterizing the GREAT spectra Data Access
Galactic Interstellar Medium with
Hydrides
O S rO C ( E X FIELDMAPS: Filaments Extremely HAWC+ imaging Data Access

Long and Dark: A Magnetic
Polarization Survey

SOFIA Heralds a New Era of HAWC+ imaging Data Access
Measuring the Magnetic Fields of
Galaxies
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Archive Visibility

Show| 10 v/ entries

=4 SOFIA Abstract Keyword Searc X +

irsa.ipac.caltech.edu

ASAJ:

IRSA DATASETS SEARCH TooOLS HELP

SOFIA Abstract/Keyword Search

Find SOFIA proposals of interest by entering space-separated keywords in the search bar below. You can search on
abstract text, proposal ID, author, and/or science keywords. Proposal IDs in the filtered list are linked to the data
archive. Some links will show no results, usually because the observations for the proposal have not yet been
executed. Questions should be directed to the IRSA Help Desk.

=4 SOFIA Abstract Keyword Searc X +

(¢ irsa.ipac.caltech.edu

NS

IRSA DATASETS SEARCH TOOLS HELP

ha

SOFIA Abstract/Keyword Search

Find SOFIA proposals of interest by entering space-separated keywords in the search bar below. You can search on
abstract text, proposal ID, author, and/or science keywords. Proposal IDs in the filtered list are linked to the data
archive. Some links will show no results, usually because the observations for the proposal have not yet been
executed. Questions should be directed to the IRSA Help Desk.

Show| 10 v |entries Search:| m51

Pronosal 4 Principal Investigator Title

Pmﬁ:“' -~ Principal Investigator Title
Joint Impact Proposal: A complete velocity resolved 3-D [CII]
; map of the M51 grand-design spiral galaxy: Unraveling the
+ ROSSURE corpelineda impact of spiral density waves on the evolution of the ISM and
star formation.
: Tracing the evolution of the interstellar medium and star
+ Q0620028 Jorge Pineda formation across the spiral arms of M51 with [NI]
A Tracing the evolution of the interstellar medium and star
+ pUELE nrsioibuchbenced formation across the spiral arms of M51 with [NII]
+ 08_0260 C. Darren Dowell Magnetic Field Structure of the Grand-Design Spiral Galaxy M51
" Testing Theories of Spiral Arm Formation and Evolution in
+ 09_0170 Jorge Pineda Galaxles.
+ 09_0201 C. Darren Dowell Magnetic Field Structure of the Grand-Design Spiral Galaxy M51
+ 83_0606 Rolf Guesten Experimental [Ol] detection in M51
+ 83_0631 Christof Buchbender Experimental NIl observations in M51
Showing 1 to 8 of 8 entries (filtered from 1,063 total entries) Previous ‘ 1 Next

Contact

Privacy Policy _ CalteCh JPL

Acknowledge IRSA

Joint Impact Proposal: A complete velocity resolved 3-D [CII]
map of the M51 grand-design spiral galaxy: Unraveling the

- 04_0116 Jorge Pineda impact of spiral density waves on the evolution of the ISM and
star formation.
Category
GALAXIES
Keywords
STAR FORMATION

INTERSTELLAR AND INTERGALACTIC MEDIUM
GALAXY FORMATION AND EVOLUTION

Abstract
We propose to obtain the first complete, velocity resolved [CII] 158um image of the M51 grand-design spiral
galaxy with the upGREAT and FIFI-LS instruments on SOFIA. Spiral density waves play a fundamental role on
the conversion of atomic to molecular gas, leading to gravitational contraction and thus to star formation.
Understanding the impact of spiral density waves on the lifecycle of the interstellar medium and on star
formation in galaxies is thus critical for our understanding of galaxy evolution. The [CII] line (in combination with
the low-J CO lines and HI 21 cm) is an important tool to diagnose the physical state of the ISM. It can reveal the
distribution of the gas that is making a transition between atomic and molecular phases, including the CO-dark
H2 gas (hydrogen molecular but carbon ionized, and thus not traced by either Hl or CO) in the spiral arms and
interarm regions of M51. We will use the high spectral resolution of the upGREAT instrument to resolve spiral
arms in velocity, allowing us to study the flow of gas through spiral arms and measure line widths and determine
the dynamical state of prominent interarm clouds. The significantly more sensitive FIFI-LS will be used to detect
extended faint [CII] emission in the interarm regions and outskirts of the galaxy, including the gas connection to
the companion galaxy. The 3-D data cube of velocity--resolved [CII] in this nearby galaxy, combined with the
wealth of ancillary data, can be used for a large set of investigations by the broader astronomical community. It
will provide for the first time the link between the detailed physical processes in the star-forming ISM in the Milky
Way and the average properties of distant external galaxies. This complete map will be also an excellent
showcase of SOFIA's capabilities for years to come.
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IRSA DATASETS SEARCH TooLS HELP
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Archive Usability
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Archive Usability

Publication and Quality Assessment information are
displayed on the AOR tab.

AOR FORCAST Details Coverage
|4 4 1027 p p]-1000f2,645 ? IE E {:‘o K‘ ® Ncahl;ire Vca,!gre o

O AORID Target Name Instrument Plan ID Proposal PI Abstract Link Publications Quality Assessment AOR ID 00_0000_1

char char char char char char char char Target Name hip_112712
v v NAIF ID
(1) 01_0007_16 W51West FORCAST 01_0007  James De Buizer abstract Quality Assessment Instrument FORCAST
() 01_0017_1 V339 Del - Visit 1 FORCAST 01_0017 Robert Gehrz abstract publications Plan ID 00_0000
() 01_0017_101 V339 Del - Visit 1 FORCAST 01_0017  Robert Gehrz abstract publications Proposal PI
() 01_0017_2 V339 Del - Visit 1 FORCAST 01_0017  Robert Gehrz abstract publications Abstract Link
() o1_0017_201 V339 Del - Visit 1 FORCAST 01_0017  Robert Gehrz abstract publications Publications
(1) 01_0017_3 V339 Del - Visit 1 FORCAST 01_0017 Robert Gehrz abstract publications Quality Assessment Quality Assessment
(1) 01_0034_1 G29.96-0.02 FORCAST 01_0034  Alexander Tielens abstract Quality Assessment
(1) 01_0034_13 NGC_7538_IRS_1 FORCAST 01_0034 Alexander Tielens abstract
() 01_0034_14 NGC_7538_IRS_1 FORCAST 01_0034 Alexander Tielens abstract Quality Assessment
() 01_0034_15 NGC_7538_IRS_1 FORCAST 01_0034  Alexander Tielens abstract Quality Assessment
() 01_0034_16 G45.45+0.06 FORCAST 01_0034  Alexander Tielens abstract
() 01_0034_17 G45.45+0.06 FORCAST 01_0034  Alexander Tielens abstract
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Summary

« Archive publications are increasing

« We continue to track:

« Publications based on archival research, and are awaiting the
first publications from the SARP

« Archive usage through the volume of data downloaded

« We promote archive research through improved:

« Archive visibility (museum pages, keyword/abstract search
capability, links to prominent data sets on IRSA page)

« Archive usabillity (preview images, enhanced data cube
visualization, display of QA and publication information)
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