201.27 (0)

We present a series of recommendations to improve the citation
of solar physics data to ensure validation and reproducibility.

We include recommendations for data providers to make their
data more easily cited by solar physicists and the wider scientific
community, as well as recommendations for authors who are
using the data.

We hope to improve the acknowledgement rate of not only
solar physics data but also the tools used by our community,
so that we can ensure continued maintenance and availability
of the infrastructure used by the science community.

We also hope to establish guidelines for describing the history
of the data that may be necessary for verification of the research,
including the original source, and the methods and tools used
in processing the data for analysis.
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For Data Providers:

1. Data Distributors should define logical
groupings for the data they provide.

We treat each group as a separate ‘publication] so that scientists
can concretely talk about a specific set of data, as there may
be multiple processed forms (raw, calibrated, averages, etc) in
multiple packaged forms (FITS, ASClI tables, IDL save files).

They need not be mutually exclusive (a data product may be
in more than one group); the groupings should reflect the
different forms in which the data is distributed and how other
scientists will likely subset the data for use in research.

For example:
SDO/AIA level 1
SDO/AIA level 1, full resolution
SDO/AIA level1, full res. 94 Angstrom
SDO/AIA level1, full res. 131 Angstrom

SDO/AIA level 1.5
SDO/AIA level 1.5, 4x4 binned
SDO/AIA level1, 4x4 binned, 94 Angstrom
SDO/AIA level1, 4x4 binned, 131 Angstrom

2. Each grouping should be given a
title, creator, and other information

necessary for citation.

Creator : NASA/SDO and the AIA Science Team

Title : SDO/AIA 171 Angstrom Level 1 Intensity Images
Publisher : SDO JSOC

Publication Year: 2010

See DataCite for generally recommended attributes; specific
guidelines for solar physics will be posted to Solar News in the
near future.

Recommendations for Data &
Software Citation in Solar Physics
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3. Create a web page with this information,
and links to relevent documentation.

eano SDOJAIA 171 Angstrom Level 1 Intensity Images
[ - | > l [+ |9http:,Uvsol.nascom.nasa.gov;dalafvsu.sdo.aia.Ievl.l?l.h[ml G] IIQ' Google \1

+ |

.1 SDOJAIA 171 Angstrom Level 1 1... I

SDO/AIA 171 Angstrom Level 1 Intensity Images

Identifier
doi:10.1234/example.vs0.5do0.aia.levl.171

MNASA/SDO
the AIA Science Team
Title
SDOJAIA 171 Angstrom Lewvel 1 Intensity Images
Publisher
SDO JS0C
PublicationYear
2010
Subject
Sun, EUV Intensity
Contributor
Funder: MASA
HostingInstitution : LMSAL
ProjectLeader : Title, Alan
DataManager : Neal Hurlburt
WorkPackageleader : John Serafin
ContactPerson @ hek_support@Imsal.com
Date
StartDate : 2010-05-12
EndDate : (still collecting)
ResourceType
Image
Dataset
RelatedIdentifier
isCompiledBy : spase:SDOJATA/P SDO ALA MultipleData
IsVariantFormOf : doi:10.1234/example.vso.5do.aia.lev0.171
IsDocumentedBy : DeRosa & Slater, Guide to SDO Data Analysis
IsDocumentedBy : Lemen et.al, The Atmospheric Imaging Assembly (AIA) on the Solar Dynamics Observatory (SDO)
IsDocumentedBy : Boerner et.al, Initial Calibration of the Atmospheric Imaging Assembly (AIA) on the Solar Dynamics Observatory (SDO)

Size
32MB/image, 7200 images/day
Format
application/fits
Rights
The use of SDO images for non-commercial purposes and public education and information efforts is strongly encouraged and requires no expressed ||
authorization. It is requested, however, that any such use properly attributes the source of the images or data as:
"Courtesy of NASA/SDO and the AIA, EVE, and HMI science teams."
Additional details available at http://sdo.gsfc.nasa.gov/data/rules
Description
Abstract : 171 ﬂn-gstrom (17.1nm) full-disk images of the sun from the Atmospheric Imaging Assembly (AIA) for the Solar Dynamics Observatory
(5D0). 12-bit, 16 megapixel (4096x4096; 0.6 arcsec pixel scale) level 1 (calibrated: bad-pixels removed, despiked, flat-fielded) images, 12 second
nominal cadence.
Data Access
Via the VSO
Via the SDO/ISOC
Via LMSAL
Browse in Helioviewer
Latest Image

Open 'http:ffsdmw.lsal.co

See “Linking Articles to Data” handout for an explanation of the
advantages of this over proxies for data citation.

m/sdomedia/SuninTime/mostrecent/f0171.jpg" in a new tab

4. Assign a DOI to each information page.

Digital Object Identifiers (DOIs) are persistant identifiers commonly
used in the publishing industry for identifying books, journal articles
and other items. DOI resolvers can obtain a URL for the item, but the
URL can be changed should the content be moved.

Becoming a DOl registrant require ensuring that the documents are
going to be preserved for the long-term under stricter guidelines
than most scientific data archives. It may be necessary to work with
your organization’s library or institutional repository.

5. Include that DOl in the FITS header.

NAALDZL = lus4 7/ Lengtn OT dadtd dxX1ls <

COMMENT = - - m—mmm oo oo oo -
COMMENT ---Documentation & Contact Information--------------—-----————~ -~~~ ————
COMMENT This is a level-1 SWAP FITS file produced by p2sw_prep vl1.1 at the Royal
COMMENT  Observatory of Belgium. If you have difficulty with this file or wish
COMMENT  to make suggestions for improvements, please contact the SWAP

COMMENT  Instrument Team via email at swap_lyra@oma.be.

COMMENT For 1information on data rights, keyword definitions, citing this data
COMMENT and up-to-date reports on known problems and data quality, see:

COMMENT  http://dx.doi.org/10.5067.example/PROBAZ.SWAP.Levell

COMMENT — - - mmmm o m oo oo o e
COMMENT ---Observation Identification-----------------————— -
FILENAME= 'swap_1lv1_20110806_000614.fits' / FITS filename
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For Software Developers

1. Create a similar page with information
on how to cite the software for each major
version of the software.

anmnom About - Virtual Solar Observatory
[ - | > ] [+ |'F_7¢ http:(/docs.virtualsolar.org/wiki/About G] rQ* Google )

|
|
Search |
|

vidual Solar Ohsermton
logged in as joe | Logout | Preferences = Help/Guide = About Trac

|
|
[ WO Timelne [ Roadmap | ViewTickets | NewTicket | Search | Admin | |
|

About Start Page Index  History

hhhhhh

The Virtual Solar Observatory

Identifier
10.1234/example VSO
Creator
The VSO Team
Title
The Virtual Solar Observatory
Publisher
Solar Data Analysis Center
PublicationYear
2004
Subject
Solar Physics
Contributor

¢ Funder: NASA
* ProjectLeader: Joseph B. Gurman v
= ContactPerson: Elhelp@virtualsolar.org

+ HostingInstitution: Solar Data Analysis Center

s HostingInstitution: National Solar Observatory

* Hostinglnstitution: Stanford Helioseimology Archive

+ HostingInstitution: Smithsonian Astrophysics Observatory

= HostingInstitution: Montana State University

e ProjectMember: Rick Bogart

s ProjectMember: Alisdair Davey

e ProjectMember: Frank Hill

e ProjectMember: Joe Hourclé

¢ ProjectMember: Piet Martens

e ProjectMember: Igor Suarez Sola

ResourceType
resourceTypeGeneral: Service

Alternateldentifier
http://virtualsolar.org/

RelatedIdentifier

e IsDocumentedBy: =»http://docs.virtualsolar.org/
Do s v sall 2

[ ety | PR B I Py P

2. Assign a DOI to those information pages

(see notes re: DOIs under Data Providers)

3. Provide an‘about screen’in the software
that links to the description page.

4. When appropriate, generate a ‘receipt’
that lists the data processed and the

processing applied.
For example, from the VSO Web Interface, a VSO Cart ID stores:

What query parameters were used
When the query was run
What data products were selected

Ideally, this should provide the information that authors need to
properly cite the data, and provide sufficient provenance information
to allow the researcher to re-apply the processing if the input
changes (eg, calibration updates) or others to re-run the processing
for validation (peer review).

¥ s |
! 5 010 ' ) 1
J.A. Hourclé \/irtual Solar Observatory

NASA-GSFC (Wyle)

josephahourceanasagov  ittps//virtualsolar.org/

Copy of this poster, handout and additional information is available at :

http://docs.virtualsolar.org/wiki/Citation

Ball, A. & Duke, M., (2011).“Cite Datasets and Link to Publications”.
http://www.dcc.ac.uk/resources/how-guides

DataCite, (2011). “DataCite Metadata Schema for the Publication and Citation of
Research Data”. http://dx.doi.org/10.5438/0005

Hourclé, Chang, Linares, Palanisamy and Wilson, (2012).“Linking ArticlestoData".
http://docs.virtualsolar.org/wiki/Citation

Hourclé, (2012).“Advancing the Practice of Data Citation”, ASIS&T Bulletin, accepted
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1. Cite the data used as you would any other article,
with a link to the data info page.

NASA/SDO and the AIA Science Team, (2010). SDO/AIA 171 Angstrom Level 1
Intensity Images, SDO JSOC. http://dx.doi.org/10.1234 /example.vso.sdo.
aia.levl.171
2. Cite any software used as you would any other
article, with a link to the info page.
The VSO Team, (2004). The Virtual Solar Observatory, Solar Data Analysis
Center. http://virtualsolar.org/
Alternate form, including an identifier for a ‘receipt; like the VSO Cart ID:
The VSO Team, (2004). The Virtual Solar Observatory, Solar Data Analysis Center
http://virtualsolar.org/. VSO-SDAC-120604-001638
3. Include the list of data and software used &
° ° ° ° J Y i
processing applied in the article’s ‘extended
4
methods’ supplement.
anon Data for 2011arXiv1111.1945S
[ . | | [ 3 ] [+ |ﬁ http:f/vsol.nascom.nasa.qov/data/cite.2 G] '(’Q' Coogle 1"'
-1 Data for 2011arXiv1111.19455 I +
Data for 2011arXiv1111.1945S I
Creator
Savage, S. L.
Holman, G.
Reeves, K. K.
Seaton, D. B.
McKenzie, D. E.
Su, Y.
Title
Data for 2011arXivi111.15455
PublicationYear
2011
Date
StartDate : 2010-11-03T12:10:002
EndDate : 2010-11-03T12:38:00Z
ResourceType
Image
Dataset
RelatedIdentifier
IsSupplementTo : Low-Altitude Reconnection Inflow-0Outflow Observations during a 2010 November 3 Eruption
Cites : SDO/ATA 131 Angstrom Level 1 Intensity Images
Cites : SDO/ATA 171 Angstrom Level 1 Tntensity Images
Cites : SDO/ATA 193 Angstrom Level 1 Intensity Images
Cites : SDO/ATA 211 Angstrom Level 1 Tntensity Images
Cites : SOHO/LASCO C2 Whitelight Coronograph Images
Cites : SOHO/LASCO C3 Whitelight Coronograph Images
Cites : RHESSI Hard X-ray light curves
Cites : STEREQ Behind/SECCHI/EUVT 171 Angstrom Intensity Images
Documents : S0L2010-11-03T12:07:00L219C111
Description
Abstract : For a flare occurring on 2010 November 3, we present cbservations using several SDO/ALA extreme-
ultraviolet (EUV) passbands of an erupting filament followed by inflows sweeping into a current sheet region. ... We
measure average inflow plane-of-sky speeds to range from ~150-690 km/s with the initial, high-temperature inflows
being the fastest. Using the inflow speeds and a range of Alfven speeds, we estimate the Alfvenic Mach number which
appears to decrease with time. We also provide inflow and outflow times with respect to RHESSI count rates and find
that the fast, high-temperature inflows occur simultaneously with a peak in the RHESSI thermal lightcurve.
Other . Cutouts around NOAA AR # 11121
Supplemental Movies
SECCHI - AIA Feature Matching
A leanre matching set s provided as 3 supplemental movie showing The 2010 Tiovember 3 ventfrom the ..
The exact details will need to be fleshed out with use and as formal standards are
developed. For the time being, a text summary explaining the range of the data
used, any filtering applied, and the general processing applied is an easy first step.
A VSO Cart ID can be used to link to the list of data used.
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