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https://www.timeshighereducation.com/people/obituary-jack-meadows-1934-2016

Jack Meadows, 1934-2016

The founder of the University of Leicester’'s astronomy department, who had a

minor planet named in his honour, has died

August 18, 2016

By Jack Grove
Twitter: @jgro_the

Meadows, A. J.
(1974).
Communication in
Science. London:
Butterworths.
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U C L Center for
Knowledge Infrastructures

Christine L. Borgman, Distinguished Professor and
Presidential Chair in Information Studies at UCLA, is the
author of more than 250 publications in information studies,
computer science, and communication. She directs

the Center for Knowledge Infrastructures with research
grants from the Alfred P. Sloan Foundation, the National
Science Foundation, and other sources.

Bernie Randles (second from left), a second-year PhD
student, brings her expertise in computer science and
mathematics to our studies of data and software
relationships in Astronomy.

The Center for Knowledge Infrastructures conducts research
on scientific data practices and policy, scholarly
communication, and socio-technical systems. Their latest
project, funded by the Alfred P. Sloan Foundation, is studying
data practices, policy, and infrastructure of multiple distributed
scientific collaborations, exploring methods of data collection
and management, innovations in scaling and workflows, and
multidisciplinary approaches to complex problems.
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Current Research Sites

Domain  lrows e

Astronomy sky Place: sky and Survey of night sky

surveys universe

Observational Problem: data Orbits, phenomena,

Astronomy infrastructure data integration

Deep subseafloor Place: under ocean Microbial life and

biosphere floor environment

Craniofacial research  Problem: Craniofacial Genomics of four
birth defects in model organisms
humans

Computational Problem: Data Computing platform

science analysis at scale for astronomy,

genomics, more...



Knowledge Infrastructures

* What new infrastructures, divisions of labor,
knowledge, and expertise are required for
data-intensive science?

* How are multi-disciplinary, data-intensive
scientific infrastructures established — and
dismantled?

* How do data management, curation, sharing,

and reuse practices vary among research
areas’?

UC A Center for
Knowledge Infrastructures




Research Methods

 Document analysis

— Public and private documents and artifacts

— Official and unofficial versions of scientific practice
* Ethnography

— Observing activities on site

— Embedded for days or months at a time

* |nterviews

— Questions based on our research themes

— Compare multiple sites over time eREEe:
Knowledge Infrastructures

UCLA



Astronomy Knowledge Infrastructures

paths to data

Observatory”™
: tools of variable Advanced )
T"’”‘”{,‘ﬁﬂ'i: utility Search &

InfoViz tools

llsllomrhq.nﬂ '.Srandalone Analysis Software '
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Image: Alyssa Goodman, Seamless Astronomy, Harvard-CfA



Astronomy Knowledge Infrastructures

* Observations: continuity over millennia

* Astronomy became digital: 1970s-
* Array of stakeholders: international

* Private and public funding: renewal
* Consensus mechanisms: Decadal survey

GORDON AND BETTY \\

NOORE €cesa

FOUNDATION
European Space Agency

http: //www bbc com/news/magazine- 22105898



Astronomy Infrastructure Chronology

Astronomy 1960-1985 | 1986-1990 | 1991-1995 | 1996-2000  2001-2005 | 2006-2010 | 2011-
Infra-
structure
NASA funded | GSFC Hubble ADS Chandra SOFIA Fermi NuSTAR
infrastructure | IPAC (HST) IRSA HEASARC | Spitzer (FGST)
observatories | IRAS NED SATC 2MASS Suzaku Herschel
missions STScl MAST Swift Kepler
centers NEXScl Palomar
archives & Spitzer (PTF)
data tools WIRE Planck
WISE
Other
infrastructure
observatories | SAO arXiv Aladin Dataverse | ADSASS
centers CfA VizieR NVO GitHub DDT
surveys CDS/ Keck IVOA LSST Jupyter
data tools SIMBAD SDSS Pan- Note-
standards FITS Gemini STARRS book
Subaru VAO Zenodo
WWT

DES

N AT



Evolution of the Journal Article

ASTROPHYSICAL JOURNAL

JANUARY 1895

- The Banes of the Milky Way
PHIULOSOPHTIC A
TRAANSACTIO

N =

.230 yr... 14 yr.. A yr...

1 T 'Kl"l< "'I‘.Ilvilu'-’”'».'- WAY flickr}‘:WYAHO()@ s .” |
e ﬁ:j_.,;..»MAstrometrg.neF’ .

Slide: Alyssa Goodman, Harvard Astronomy



Astrophysics Data System: 20 years

1993:
1994:
1995:
1996:
1997:
1998:
1999:
2000:
2001:
2002:
2003:
2004:
2005:
2006:
2007:
2008:
2009:
2010:
2011:
2012:
2013:

Abstract Service launched implementing federated search to SIMBAD object database

First web-based version of the ADS Abstract Service released

Fulltext of ApJ Letters digitized and online

Citation data incorporated in ADS; links between bib records and datasets created; first mirror site online
Indexed astronomy preprints from arXiv

The online readership via ADS surpasses the worldwide print readership for the main Astronomy journals
Extracted and incorporated 1.2M citations from digitized literature via text mining
Incorporated usage data and Citation ranking in search engine

ADS’s 10th mirror site comes online

Digitized and placed online 300K historical scans from microfilms online

myADS notification service launched

Introduced fulltext search, private libraries

Introduced daily database updates of arXiv content, RSS feeds

Launched the ADS basic search, implemented openURL linking

Implemented user login system

Upgraded content in ADS with color and grayscale scans

Introduced the ADS topic search

Developed the ADS recommender

The ADS Labs website is launched

Incorporated metrics, visualizations in ADS Labs

The ADS corpus reaches 10M bibliographic records, 3M fulltext documents, and over 50M citations.

http://conf.adsabs.harvard.edu/ADSXX/



ADS Collaborators
‘ SIMBAD
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Slide: Alberto Accomazzi, ADS




ApJ/ADS/NED/Chandra

Ap] Article NED

Slide: A. Accomazzi



@5 Portal

Home

Simbad

Aladin

About CDS

People

Support
Help and Tutorials
Developer's corner
Publication support

mycDS

Virtual Observatory projects
IVOA
Euro VO
ASTERICS
CoSADIE
Past projects:
Euro-VO ICE
- AIDA - DCA - VOTech
OV France
Europlanet

Other projects
RDA Europe
ARCHES
ASTRODEEP
Gaia

Authorities

Strasbourg astronomical Observatory
CNRS - INSU
University of Strasbourg

Links

ADS
NED

CNES
ESA
ESO
NASA

Internal
Twiki

Contact us

Cette page en frangais

UNIVERSITE DE STRASBOURG

INSU

Observer & comprendre

—

X-Match

Other

(c23)

Entry point to all services

Other services

4 ix O

X-match Sesame

Dictionary SimPlay

Hosted services

Centre de Données astronomiques de Strasbourg
Strasbourg astronomical Data Center

D

Object database ﬁ

A

Interactive sky atlas @

@

Catalogue database a

Latest news

o Catalogs added between 18-Feb-2017 and 25-Feb-2017
o Catalogs added between 11-Feb-2017 and 18-Feb-2017
o Catalogs added between 04-Feb-2017 and 11-Feb-2017
o CDS Services interruption on April 3, 2017

* HTTPS support

* New version of CDS Portal

o Server upgrade for portal and annotations service [DONE]
e Link from SIMBAD to VizieR

TIPTOPbase

ADS mirror ABA

Upcoming events

LISA VIl conference (Library and Information Services in Astronomy)
Astronomy Librarianship in the era of Big Data and Open Science

Keep in touch

Icsu
WORLD DATA SYSTEM

Featured news
Gaia DR1 at CDS

© UDS/CNRS

= Contact
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The HSC v2.1 release (2017 January 26) includes additional %% *
spectroscopic matches, median magnitudes, and more.

Welcome to the Hubble Legacy Archive G

The Hubble Legacy Archive (HLA) is designed to optimize science from the Hubble Space Telescope by providing online, enhanced Hubble products and
advanced browsing capabilities. The HLA is a joint project of the Space Telescope Science Institute (STScl), the Space Telescope European Coordinating Facility
(ST-ECF), and the Canadian Astronomy Data Centre (CADC).

Enter Site here.

DR9.1 Release (2016 September 29)
NEW DATA PRODUCTS

o Newly processed ACS and WFC3 source lists. Almost all old source lists have been replaced in this
catalog. The new source lists have higher quality astrometry and photometry, especially for
SExtractor catalogs in crowded fields. These new source lists were used in the construction of
version 2 of the Hubble Source Catalog, which is being released simultaneously with HLA DR9.1.

USER INTERFACE ENHANCEMENTS

o The interactive display's advanced HSC controls can be used to show either the
current HSCv2 catalog or the previous HSCv1 catalog.

o The Gaia DR1 catalog is available for overlay in the display.

o New controls can change the catalog overlay region to load sources from only a
small part of the image. This greatly improves performance in large images and
crowded regions.

o See the display help for more information on the new display features.

See the release notes for more details on this and past releases.

moo 4521 ACSIWEC

YT mage ~HSTMOS 4321 ACS.WIC_F8SOLPARCHST_MOS. 4321 ACS WIC.F 14 )

HLA ESSENTIALS ) 2

5180 -107
13:47:23.972 11:47:25.04

nvet) acvanced contrast controls

e The HLA interface runs in Firefox, Safari, Chrome, Internet Explorer (versions 8* and 9), and similar compatible browsers.
*|E8 limitations - the scatterplot and plotting tools do not work on IE8 as it does not support HTMLS.

o To fully realize all of the HLA's functionality, one must have cookies and popups enabled.

e The HLA includes enhanced data products (ACS, WFPC2, & NICMOS images, ACS & WFPC2 source lists, ACS & NICMOS extracted grism
spectra, prototype ACS mosaics) and also provides access to the standard HST data products when HLA enhanced products have not
yet been created.

¢ Footprints, which graphically display the sky coverage on a background image from the Digitized Sky Survey, are available for both
standard and enhanced HST data products, including extracted grism spectra and community-contributed high-level science products.

e Here is a matrix describing what is and is not in the HLA:

Instrument/Product Source HLA Enhanced Products ! D:::T:::d In;;rpalgt;\?/e
ACS/combined images STScl 93%?2 FITS v
ACS/source lists STScl 87%3 Ascii v )
ACS/grism extractions ST-ECF 70%* FITS )

ACS/mosaic images STScl 143 images for 67 pointings FITS v



Inference

Cross-Matching Curation

Journals, Libraries

NED/SIMBAD issions, Archives

Annotation

Curation Bannab

Curation NED/SIMBAD  Extraction

Figure 1.  Relationships between Publications, Objects, Observations and the cor-
responding major actors in the curating process and their activities (in red).

Accomazzi, A., & Dave, R. (2011). Semantic Interlinking of Resources in the Virtual Observatory Era. arXiv:1103.5958



Data Standards and Infrastructure Fabric

VO Standards

VOTable

ADQL, TAP, SIAP,
SSAP

——HEASARC

High Energy Astrophysics
Science Archive Research Center

e Standard Format:

e Access Protocols:

O U1IPRIE

and others




Seamless Astronomy: ADS All Sky Survey

_wfan?  Object Data
ARTICLE-OBJECT |
MATCHING
ADDITIONAL DATARASE
Optical ASTROMETRIC
images MEASUREMENT
Non
PRIMARY DATABASE Optical
images

ALL-SKY
LITERATURE
HEATMAP

DATAVIEWERS
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What's hot in the heavens? The NASA ADS All Sky Survey

What's Hot in the Heavens? The NASA ADS All-Sky Survey ~

vanhpdY oYfidle density on all kinds of objects, on the Sky, over all time

A slideshow demo of FE‘F;%B%??""SW;SUW

rA
L




Sloan Digital Sky Survey (SDSS-I/I1)

e Survey from 2000-2008
160+ TB data total
 Tens of millions of dollars

 Open data
* Proprietary software

Telescope for the Sloan Digital Sky Survey, Apache Point, New Mexico



Large Synoptic Survey Telescope (LSST)

e Survey from 2022-2032
* 15 TB data per night

Large Synoptic Survey Telescope

e 1+ Billion dollars
* Data open to partners
* Open source software

https://news.slac.stanford.edu/sites/default/files/images/image/Isst_h_0.jpg

LSST telescope, Chile




Project Timelines

Large Synoptic Survey Telescope




’ W. M. KECK OBSERVATORY ABOUT NEWS&VIDEOS EVENTS PHOTOS COSMIC CAMS DONATE VISIT CONTACT

 Exploring the local and distant Universg
productive telescopes on Earth.

o .

- "~

DONORS

ﬂ\;‘v

Visit our Donors section to read the latest news, Are you a fan of Keck Observatory? Come see The Scientists area provides you with

view upcoming events, get updates on the what's new, signup to get updates from Keck resources, including accessing the observer
latest campaigns, or to get involved! Nation, or order your Keck Wear! login area, telescope schedule, and more.

LATEST NEWS

February 13,2017
Over 100 New About Us: W. M. Keck Observatory

Exoplanet

’ Candidates ;
. Discovered With W. oy /13 \



UNIVERSITY OF CALIFORNIA ADMIN | OBSERVER INFO | RESOURCES

OBSERVATORIES

ABOUT ~ OBSERVATORIES ~ FACILITIES v MEDIA ~

W. M. KECK OBSERVATORY

UCO acts a managing partner
of the Keck Observatory on Mauna Kea, Hawaii.

tories (UCQ) is a multi-campus research unit. We operate the Lick Observatory, the

d UCLA, and we are a managing partner of the Keck Observatory in Hawaii. We are

n in the Thirty-Meter Telescope (TMT) project.

Call for Proposals

[ [e[s]s]e[]s]w]

gogaooog

s[5 [s[e[s[s]]5]

gooeeenn

[s[s[s[s[s[]s]5]

[S[s]+[e[s]s]s] N

!uuuuanu alicium

[ [s[e[s]e[] ]

[<[e[s[S[s[*[~]+]

[S[e[=[5[s[s]+[+]

ooooooon
Gillian Wilson Tracking volcanos on Follow-Up Of Kepler Planet-Devouring Star
appointed Interim Jupiter's moon lo Data Yields More Than  Reveals Possible

Dentitv Director 100 Canfirmed |l ime<tone Criimbs



KOA STATUS

Archive is running normall. NEW! First Release of KODIAQ Data, and Public Release of LWS Data Now Available: Data Access Septem!

KOA LINKS Public re

Funded by NASA, the Keck Observatory Archive (KOA) is a joint development between the W. M. Keck Observatory (WMKO) located in Waimea, Hawaii and July 06

User Interface the NASA Exoplanet Science Institute (NExScl) located in Pasadena, California. Currently, KOA archives data taken with HIRES, NIRSPEC, NIRC2, LRIS, Kl !

FAQ (Keck Interferometer), MOSFIRE, DEIMOS, ESI, OSIRIS, NIRC, and LWS. Public re

Filename translator The process by which data are archived is as follows: ::: ::’

il e

Reducing Keck Data * Locate all FITS files taken in the previous 24 hour period Decemb
HWRES N « Determine the validity and data integrity of each file

S Hews o Add meta-keywords to the FITS header Public re

HIRES Data Description « Archive the metadata (native + meta-keywords) for each FITS header Septemt

« Archive the data for each FITS file

HIRES Keywords « Archive ancillary data associated with each night's data LWS dat

HIRES Page Ancillary data include Keck nightly plots of weather and image quality trends and, when available, all-sky images and photometric data July 2, 2

NIRC2 News The physical location of the archive is at NExScl. Both metadata and raw FITS files are transferred via the internet from WMKO to NExScl, and are available Publicre

through a User Interface within hours of the end of observations. Both the data files and the metadata are subject to a proprietary period policy. During the  April 1,
NIRC2 Data Description proprietary period, program Pls will be able to access their data via a user login/password protected site. The data are released to the public upon

NIRC2 Keywords expiration of the proprietary period. Public re

March 0
NIRC2 Page

more ne\
NIRSPEC News
NIRSPEC Data Description
NIRSPEC Keywords
NIRSPEC Page
LRIS Keywords
MOSFIRE Keywords
DEIMOS Keywords
ESI Keywords
OSIRIS Keywords
NIRC Keywords
LWS Keywords
Help Desk

Contact the KOA Master
Last modified on June 21 2016 18:00:21

18,469



MOSFIRE HOME PAGE

MOSFIRE
Home Page
NEWS

Temps
Troubleshooting

Index

Keck
Instrument Ready?
Archive (KOA)
Observer Home Page
Tel Schedule
Instruments Home
Keck Home
Observing Info
ToO Policies

Weather
MK Forecast
CFHT SkyProbe
MK Seeing
All Sky Cam
CFHT Cloudcam
Summit Cams
KeckCam

Planning Tools
AO Guide Stars

Finding Charts

IRSA Finder Charts
Observing Planning Tool
Atmospheric Trans
Twilight, Moonrise, etc.
Offset/PA Tool

Contact Us
Contact Info

Post-Observing
Comment Form

Google

GOOQ|E Search
www © Keck Web Site

Instrument Mast
Secondary Instrument Master: Jim Lyke
Email Contact:

Pre-Observing Observing Pos
Follow this link for information about pre-observing activities: proposal preparation, mask design and submission, pre-run Follow this link for i about your gng run: i and T T T res, elc. Follow this link for aboul vour bosk a ¢
activities, etc. yo! g run: ps, scripts, , procedures, etc. your po g

Trouble Shooting Technical Pages

Trouble Shooting pages and links. Portal to the technical pages: for the initiated only! A listing of the instrument pages.

MOSFIRE is a NIR multi-object spectrograph in operation at the Cassegrain focus of the Keck | telescope since 2012. MOSFIRE was designed and built by a collaboration among UCLA, CIT, and UCSC under the direction of co-Prin
Notable features of MOSFIRE include:

* 6.1'x 6.1 field of view
« Teledyne H2RG HgCdTe detector with 2K x 2K pixels
« Up to 46 slits using a unique cryogenic robotic slit mask system that is reconfigurable electronically in under 5 minutes

lan McLean (UCLA)

Co-Principal Investigators: Chuck Steidel (CIT)

Optics Lead Harland Epps (UCSC) MOSFIRE References

Instrumentation Lead Keith Matthews (CIT)

MOSFIRE optical layout. MOSFIRE landing at the K1 Deck.

Keck newsletter article




Galactic Center Group
ABOUTUS NEWS SCIENCE TECHNOLOGY EDUCATION & OUTREACH IMAGES & ANIMATIONS ~ GET INVOLVED HOME

Jif e

: A COLLABORATION

Members outside ULCA Royce Hall.

WELCOME TO THE GALACTIC CENTER GROUP AT UCLA

The Galactic Center Group (GCG) is dedicated to researching the innermost regions of the Milky Way
at the highest angular resolution possible in order to understand the formation and evolution of
galaxies and their central supermassive black holes.

SCIENCE TECHNOLOGY EDUCATION & OUTREACH



Astronomy Infrastructure: Durability

Collaboration and openness
International coordination
Long term value of data

Agreed standards

— Units of measurement
— Coordinate systems

— Data structures

Shared resources
— Missions, instruments
— Data Archives
. The Library of Congress
—_ TOOIS a nd tECh nOlOgleS Operating a hand drill at Vultee-Nashville, woman is working on a
"Vengeance" dive bomber, Tennessee (LOC) Palmer, Alfred T,

photographer. 1943 Feb. Title from FSA or OWI agency caption.
Transfer from U.S. Office of War Information, 1944.



https://www.flickr.com/photos/library_of_congress/

Astronomy Infrastructure: Fragility

* |nvestment in data stewardship
— Varies by mission

— Varies by type of research
e Space-based vs ground based
e Large missions vs observing proposals

 Shared instruments vs custom
instruments

 Access to data varies
— Public archives
— Local websites
— Derived data

National Library of Scotland View from north end of gap
Photograph of wrecked piers after collapse of part of the first
Tay Bridge digital.nls.uk/74585062

View from North end of Gap.



https://www.flickr.com/photos/nlscotland/
http://digital.nls.uk/74585062

Astronomy Infrastructure: Fragility

e Curation of tools and technologies
— Shared investments
— Open source
— Proprietary tools
— Local tools, scripts

* International coordination ! B
— Investment in new instruments, missions
— Investment in archives, infrastructure

National Library of Scotland View from north end of gap Photograph of wrecked
piers after collapse of part of the first Tay Bridge digital.nls.uk/74585062



https://www.flickr.com/photos/nlscotland/
http://digital.nls.uk/74585062

Conclusions

* |nfrastructures are fragile
* Durability is an accomplishment

e Visible infrastructure
— Instruments o
— Institutions v h

e |nvisible infrastructure o
— Data, metadata, provenance... (

— Information work

Telescope for the Sloan Digital Sky Survey, Apache Point, New Mexico

LSST All Hands Meeting, August 2014, Arizona State University. Arrow to Peter Darch
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