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Electronic information Iin astronomy

e Astronomy was one of the first scientific disciplines to
pioneer e-publishing (ApJLett 1995, ApJ and AJ 1996)

e Astronomy has comprehensive e-abstract and
bibliographic services
— Astrophysics Data System, SIMBAD, NED

e Astronomy makes extensive use e-preprints on
arxiv.org

e Astronomy data is archived and is generally publicly
accessible
— NASA mission archives

— ground-based observatories (U.S., Europe, Australia, etc.)
— data centers (catalogs, tables, value-added services)
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Electronic information in astronomy

« E-journals link to underlying data, and data archives
link to e-journals, through a system of persistent,
unique identifiers

« Astronomers interact with a set of connected

electronic resources : =
libraries

journals,
e-prints




The Virtual Observatory

« The Virtual Observatory is a framework for providing
access to distributed data, distributed services. The
VO Is about data discovery, access, and integration,
and combining data with computational services.

 Motivation:

— The data deluge. Needs tools to locate and sift through
Immense collections and to correlate data from many
resources. ~500 TB of data currently available.

— Scientific discovery opportunities exist at the intersections of
diverse data sets.

o Astronomy, of course! Space science, solar physics,
aeronomy, seismology, oceanography, hydrology,
biology, genomics, medicine. |[...]Jology and
[...Jonomy.

 Keywords: Metadata, interoperability
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Data/lnformation in the VO

e Basic data N
— digital images, spectra, time series,
catalogs, tables

e Simulations

— models (results, computer codes,
computational services)

— virtual observations
e Analysis and interpretation

— Jjournals, e-preprints

— reprocessed and enhanced data
 Name-resolution services

_ 4

not discoverable
through text-based
search engines

— “Andromeda Galaxy”, “Messier 31", “M31", “NGC 224",
“UGC 454", etc. ==>ra 00h 42m 44s, dec +41° 16’ 08”

— Geographic equivalent of “Glenn Dale, MD”, “20769”, “Prince
George’s County” ==> 76° 48’ 19 W, 38° 58’ 36” N
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Data integration

Cas A supernova remnant

optical (HST)
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Data integration

radio (VLA)
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Data integration

X-ray (Chandra)
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Data integration
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The data preservation problem

 Research communities publish peer-reviewed journal
papers that describe highly processed data.

e Long-term preservation and curation systems for
digital journal content are not currently in place; only
the graphical representations of data are being saved.

 The research cannot be verified and the results cannot
be easily compared to other data in order to broaden
Impact.

 Public funds invested in scientific research do not
have maximum return on investment. Essential legacy
datasets are being lost.
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Approach

Integrate digital data management into the
publication process (data capture, review, metadata
tagging and validation, storage).

Exploit emerging information technology standards
for managing distributed data collections, including
digital journals.

Provide multiple access methods to digital data to
maximize visibility and re-use.

Exploit information management and curation
experience in the university libraries and build on
long-term institutional commitments to preservation.
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Astronomy Digital Image Library

NCSA oADlL ’E% pEStED 1: Gather Files ;
NCSA Astronomy Digital Image Library  Guide: Depasiting Images h |

Depositing Images into the Library

Contributions to the Library are macde in the form of projects, or collections centered around a scientific publication. A
deposit contains:

+« One or more Images stored In the FITS format .
+ A Submission Form filled out via our Web HTML form.
» Optional numoer of supplementary data files.

Contributiors can be made oy following these steps:

+ Assemble FITS images and related information

+ Fill out a Submission Description Form.

= Send the files to the Library via Ancnymous FTP.

« Notify the Library of yvour deposit by email

When we receive your emal, we wil load your deposit into the Library, making it available to all users. At that time, we
will send back to you by email a project codename which will allow you to access your deposit without having to
’. search the database.

Take a few minutes to look over the Project and Preview Pages to make sure your deposit was processed correctly.
You can send your guestions and comments to adi@ncsa wue. edu.

We greatly appreciate your participation in this project!

NCSAOQADIL L »f Step 1: Gather Files

Guide
The AstronomyDigital Image Library is & project of Badio Astronomy Imaging Team
at the Nﬂm&@%@éuﬁ%wlmﬂn&lm&lm& on the campus of the University of lllinois at Urbana-Champaign

Contact the ADIL: adil@ncsa. uiuc. edu
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A TS r
NCSAOADIL __ _ T

Click on highlighted words for help on that saction of form.

Submit Query | Reset Inputs |

F!F!rumlqn marnhhul imagpf. jglﬂﬁinu\.&fh#l'l

Posgition: Adve oot sieg e S Al it sl aoadionaaaihes

Bight Ascension: Declination:

ADI L I(Hl{:m:ss.ss HH: MM 83,8813 (DD:UII:SS.ISS[, DD:tM:S5. 58]0
Epoch: |2or_}r_:-.0 |
q u e ry Frequency:

= any Fragquency
2 d 7 zearch by Waveband:

I_ Badio I_ Infrared I_ Optical I- TNtrariolet I- A-rar I- Famma

o Search by Frequency BRange:

: - | Tnits: IHz |

y g Best Fregquency: | Urdts: |Hz j
Species: I (List of species in datadase)
Object:
Object Namo: Okject Type: furvey Filtor:
[one per line) [one per line) [zelect from meron)

IEx{IudE |

List of names List of tvpes

L I_ Lse MED object narne resolution
=< r Lkse SIBAD object namne resolwion

“ Image Origin and Nelated Seicnec:

Anthors: Title words: Telescopes:
(o per line) (any format) {on= per line)

Lisk of telesccpes

Submit Query | Reset |




ADIL
query

NCSA ©ADIL

NCSA Astronomy Digital Image Library  Query Page

Click on highlighted words for help on that section of form.

Submit Query | Reset Inputs |

F!F!h]ml"\f] marnhhul images jglﬂﬁinu\.&fh#l'l

Posgition: Adve oot sieg e S Al it sl aoadionaaaihes

Bight Ascension: Declination:
(HH:MM: S5 85[, HH MM 83.88]) (DD:MM: 22, 88[, OO:tEL:55. 8510
Epoch: | 2000.0 |

Frequency:

= any Fragquency
o Jearch by Waveband:

I_ Badio I_ Infrared I_ Optical I- TNtrariolet I- A-rar I- Famma

o Search by Frequency BRange:

| Undts: IHz j

Best Fregquency: | Tnits: | HZ j
Species: I (List of species in datadase)
Object:

Object Namo: Okject Type: furvey Filtor:
[one per line) [one per line) [zelect from meron)

IE:{cIudE |

List of names List of tvpes

I_ Lse MED object narne resolution
r Lkse SIBAD object namne resolwion

Image Origin and Nelated Seicnec:

Anthors: Title words: Telescopes:
(o per line) {any forma T {on= per line)

Submit Query | Reset |

Lisk of telesccpes

‘EGet BviZode ‘.E@p_

ADIL is great, but...

e Data capture and
curation is separate
from manuscript
processing

« Data access is not
Integrated into the
journals

 Data management
IS centralized




Storyboard :

The Astrophysical Joumnal, G44:753-76&, 2006 June 20
@ 2006 The American Astronorical Society. Allrights reserved. Printedin )5 A

Evolution of the Color-Magnitude Relation in High-Redshift Clusters: Early-Type
Galaxies in the Lynx Supercluster at z~ 1.26 il

Simona Mei 1 Brad P. Holden 2 John P. Blakeslee -2 Piero Rosati,* Marc Postman 1.2
Myungkook J. Jee ! Alessandro Rettura .5 Marco Sirianni 2 Ricardo Demarco ! Holland C. Ford 1
Marijn Franx . Nicole Homeier,Land Garth D. llingworth 2

Aevasad RS Onfafar Tl doeanfed 2008 Fainiay 2F
ABSTRACT

Color+nagnitude refations [ChRs] have been detived in bwo high+edshift clusters, BX JO849+4452 and BX J0545+44 53
[with redshifts of == 1.26and 1.27, respectively], that lie in the highest redshift cluster superstructure kbown boday, the Ly
Supercluster. The CMR was determined from AC Sitmaging in the WFC FITSW [ 4ocland FESOLP (S5 gl filters comnbined

bk Avsann A hansd ansnbesss s Eedi boe s sluck s ccan di Aok s bsn s boscos id csbifinod ssncvdive s b blos Plasbense bl

!
Stanford etal. 2001). Recently, deep, panoramic multicolor | }f,fx,"and;-'r bards] itnaging around these bwo central clusters
identified seven galasy groups [Makata et al. 2005] with photornettic redshift *’phut” 1.26. This makes the Lyhxregiona
uniquelabarakory, being the only supercluster abserved ab such a high redshift today, and forbhis reason, one of the best

redions at m» 1in which we can study properies of evolving galasies within a structure thak is still assembling, andin diff erent
ehviranments.

e N | Fig_ 1 o Grahd-ray contours ovetaid onthe A0S colorcomposite image for Ly E
[exr e ia and Lynx W[ e Sdeazd. The contours are adaplively stnoothed with a
mikirmun significance of 3. We refinedthe alignment of the Ofaargimage with respect
tothe &5 using the X+ay point sources.

!
Fig. 2 LwxEACSimage[scaleis 1 =1 1. The central ongoing mergeris ragnified bo
also showa grasdtational arc and its lik el counterimage.

[49KE)



Storyboard

| Image.

Most distant cluster of
galaxies known.

What more can | find out?
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Storyboard

‘ Where IS this?

I \\Vhat is the image scale?
Where is north?
How bright Is the star?
How bright is the galaxy?
What else is known about
this region?
Can | trust the data
analysis in this paper?
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Components

Library
» Curation
» Preservation

Publication &
Editorial Process

* Data capture
* Metadata capture & validation

e Links
i B

Data Storage Appliance
* Metadata database

* Digital data objects

 Ancillary information

* Identifiers

Data Storage Appliance
» Metadata database

« Digital data objects

* Ancillary information

Data Storage Appliance
* Metadata database

« Digital data objects

* Ancillary information

replication services

| Data Access

N Other after-market distributors

* VO portals
 Journal portals

* Registry
* Logging

- VOSpace




A prototype project

Implement end-to-end prototype using astronomy
scholarly publications as a test-bed.

Understand operational costs and develop long-term
business plan for preservation of peer-reviewed
journal content and associated supporting data.

Develop associated policies affecting data
accessibility (e.g., move toward requiring digital data
availability as requirement for publication).

Utilize commodity open-source technologies and
partner with Virtual Observatory to maximize return
on investment, flexibility, adaptability.

Long-term: evaluate impact on citations and
productivity resulting from having ready access to
digital data.
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A prototype project

» Tasks (partners)
— Metadata definition (VO, library)

— Content management tool evaluation/selection
(Fedora) (VO, library)

— Physical storage and replication (VO, library,
publisher)

— Publication process revisions and testing
(publisher, editorial staff)

— Policy development (editorial staff, professional
society)

— Business model development (publisher,
professional society)
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Current collaborators

American Astronomical Society (journals, editors)

American Astronomical Society

Advocates for science since 1899

« The University of Chicago Press (publisher for the
AAS Journals) @ IHE UNIVERSITY
Y OF CHICAGO PRESS | JOURNALS DIVISION

e The Johns Hopkins University-Sheridan Library and
Cornell University Library (information management,

curation & e-pu ;o\s HOPKINS | THESHESSS e

LIBRARIES ..
« The National Virtual Observatory project '

(representatives from JHU, Space Telescope
10 October 2006 IPRES 2006 33
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Science Institute, and the National Center for
Supercomputing Applications)



Status X

Bis ¥
» Support committed or promised from

— UKJ (Join#n mation Systems Committee) -’
— SPA%Scholarly Publishing andAc nic Resources
Coalition) . r 3 2
- — Microsoft
— TeraGrid
— NVO

TR
% . Y -4
+ Begin development i

-
TR Y
) »



Digital data discovery and access s
essential for the research community

e Data re-use, with p?ovenance | o
« Optimization of public investment in science -
. Increasmg the discovery space 7
e Creation of a researf:h legacy

e Integrity In smentlflc.publlcatlon
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