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Conceptualizing Science

Hypothetical Model of the Evolution and Structure of Science, by Daniel Zeller
On dep/mr in 3rd iteration of exhibit

O M
Authors are mortal. Papers are immortal.
Densely knit communities. The importar &
. . e Loy
Cumulative structure of science. Good and bad years. Monstets =

Impact of funding on science (yellow).




Tectonic Movements and Earthquake Hazard Predictions
Michael W. Hamburger, Lou Estey, Chuck Meertens (Data & Visualization), Elisha
Hardy (Graphic Design)

On display in 3rd iteration of exhibit.
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Mapping the Evolution of Co-Authorship Networks
Ke, Visvanatlh & Borner, (2004) Won 15t price at the IEEE Infol is Contest.
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M'lpplng the Evolutlon of Co- Authorqlup Networks
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Spatio-Temporal Information Production and Consumption of Major U.S.
Research Institutions

Barner, Katy, Penumarthy, Shashikant, Meiss, Mark and Ke, Weimao. (2006)
Mapping the Diffusion of Scholarly Knowledge Among Major U.S. Research
Institutions. Scientometrics. 68(3), pp. 415-426. \

Research questions:
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Second sight

Wikipedian Activity

Studying large scale social Power struggle

networks such as Wikipedia How do youkeep tackof e bubbling
imass of information that is Wikipedia?
This chaotic-laoking masaic s one
attempt 1o show which topics afe

Vizzards 2007 Entry

Second Sight: An Emergent
Mosaic of Wikipedian Activity,
The NewScientist, May 19, 2007

pages at the time of writing indude
entries on Sheffield Wednesday football
club, Mikhail Gorbachev and pigs}.
The mosaic has been commended in

a competition for images that visualise
network dynamics, coinciding with this
week’s International Workshop and

& Conference on Network Science

%' in Bloominglon.

image: Brure W, Herr and Todd M, Holloway
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Science Related Wikipedian Activity
bttp:/ [ scimaps.oro/ dev/ map _detail phpZmap id=165

Same base map.

Ovetlaid are 3,599 math (blue),
6,474 science (green), and 3,164
technology relevant articles
(yellow).

All other articles are given in grey.

Corners show articles size coded

according to

-article edit activity (top left),

- number of major edits (top right),

- number of bursts in edit activity
(bottom, right)

- indegree (bottom left).




113 Years of Physical Review

bttp:/ [ scimaps.org/ dev/ map_detail phpZmap_id=171

Bruce W. Herr 11 and Russell Duhon (Data Mining & Visnalization), Elisha F. Hardy (Graphic Design), Shashikant
Penumarthy (Data Preparation) and Katy Borner (Concept)

| 13 Years of Physical Review

—
o=
S
=]
e

‘Base Map’ of Science
Kevin W. Boyack & Richard Klavans,
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Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans,

Funding patterns of the US Department of Energy (DOE)
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Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans,

Funding Patterns of the National Science Foundation (NSF)
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Science map applications: Identifying core competency
Kevin W. Boyack & Richard Klavans,

Funding Patterns of the National Institutes of Health (NIH)
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The TARL Model (Topics, Aging, and Recursive Linking)

Barner, Katy, Marn, Jeegar & Goldstone, Robert. (2004). The Simultaneous Evolution
of Author and Paper Networks. Proceedings of the National Acadenzy of Sciences of the
United States of America,. Vol. 101(Suppl. 1), 5266-5273.

Basic Assumptions

»  Co-author and paper-citation networks co-evolve.
»  Authors come and go. Papers ate forever.

»  Only authors that are 'alive’ are able to co-author.
» Al existing (but no future) papers can be cited.

pseudo code

Unique Features 11 Tnitalization

> Author and paper networks grow simultaneously.

> Preferential attachment is modeled as an emergent
property of the elementary, local networking
activity of authors reading and citing papers, but
also the references listed in papers.

> The number of topics is linearly correlated with
the clustering coefficient of the resulting network
and can be determined from the cluster
coefficient observed in real wotld networks.

» The model incorporates aging, i.c., a bias for
authors to cite recent papers and hence papers are
not only clustered by topic, but also in time.

The TARL Model (Topics, Aging, and Recursive Linking)
Modeling Network Ecologies

Most real world networks exist within a delicate ecology of networks.

* Authors § ot
Co-authoring Ph.D. Students Papers . «

1 &
To fully understand, e.g., the ‘rich get richer effect’ or the ‘diffusion of knowledge’, different
networks need to be considered simultaneously and the interplay of network structure and
network dynamics has to be studied.

L
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y Database
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Places & Spaces: Mapping Science exhibit, see also
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The Power of Maps

Four Early Maps of Our World
VERSUS
Six Early Maps of Science

(1st Lteration of Places & Spaces Exchibit - 2005)
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The Power of Reference Systems

Four Existing Reference Systems
VERSUS
Six Potential Reference Systems of Science

0O MEE
LA ] L [ =]

(277 Tteration of Places & Spaces Exhibit - 2006)

The Power of Forecasts

Four Existing Forecasts
VERSUS
Six Potential Science ‘Weather’ Forecasts
- - -

EI6S ML
E1EE

(3 Iteration of Places & Spaces Exhibit - 2007)
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Science Maps for

Economic Decision Making

Four Existing Maps
VERSUS
Six Science Maps

(47 Iteration of Places & Spaces Exchibit - 2008)

placasrougheut? mav

Fis Edi Move Faveies liedos Heb

W. Bradford Paley
Scientific Mapr er

"Places & Spaces: Mapping Science"
on display at on display at the American Museum of Science
and Energy, Oak Ridge, TN,
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Nanotechnology

Nanotechnology
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