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Computational Scientometrics CI

Scholarly Database: 23 million scholarly records
http://sdb.slis.indiana.edu

VIVO Research Networking
% http://vivoweb.org

Information Visualization Cyberinfrastructure
http://iv.slis.indiana.edu

Network Workbench Tool + Community Wiki
http://nwb.slis.indiana.edu

Sci? Tool and Science of Science CI Portal
http:/ /sci.slis.indiana.edu

{& Epidemics Cyberinfrastructure
%t http://epic.slis.indiana.edu/

S Sci? Tool for Science of Science
Research and Practice

lirch & practice

[ s Tool
File Prepracessing  Modeling  Analysis  Wisualization [ Scientometrics | Help
E Console] Rernove IS Duplicats Records =5
| ) Rernove Rows with Multitudinous Flelds =
Modes: 323 Detect Duplicate Mades 5 added.

Lolated nodes: 107

Mode attributes present: label pekien Bt iy lrigng) Dol s added. 2

hsampledatatscientometrics\ge

Edges: 313 Extract Directed etwork scientometrics\geotworldfactba
Mo self loops were discovered. Extract Paper Citation Metwork hsampledatatscientometricsige
Mo parallel edges were discovered. Extract Authar Paper Netwark tarmetrics\nsfuorthe stern.nsf]
Did not detect any edge attributes )
tarnetrics\nsfNarthnve stern,nsf
This network does not seem to be a valued netwark, .
Extract Co-Occurrence Metwark tormetricsinsfindiana.nst
Awerage degree: 1.936080495356041 Extract Word Co-Occurrence Metwork toretrics\nsfiNorthwesterm.nsf

This graph is not weskly connected,

There are 148 weakly connected carmporents, (107 isolates) it Go-utey B

The largest conrected comporent consists of 63 nodes, Extract Reference Co-Occurrence (Bibliographic Coupling) Network
Did not calculate strong connectedness because this graph
not directed. Extract Document Co-Citation Network
s ¥ o £
= Schedu\erl =0 -‘-, Weak Companent Cluster of 62 nodes

%:, Weak Companent Cluster of 18 nades

Remnove From List | [C] Remove completed automatically | Remor Merge Table: based on &ll Investigators
MNSF covfiler ChUsers\User\DesktophSci2-Tool-NICO\sarpledata\scientarnetrics\nsfo thuve stern, hsfl
I PostScript MSF cov file: il sers\UserDeskbop\Sciz-Tool-MICO sampledata\scientometricsinsfil e

%%, Extracted Metwork on Colurnn All Tnve stigators.2

@ ! Algerithm Nams Date Lins *, Weak Component Cluster of 63 nodes.2
') suUEss 09/03/2008  0L1LW ", Weak Component Cluster of 1§ nodes.2 B
[ Wesk Companent Clust.,  09/03/2009 01056 2 Weak Companent Cluster of 11 nodes
4_\ n B Marne Tabla: hated an Al Troetinatnrs 2 i
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Sci? Tool: Algotithms
See https://nwb.slis.indiana.edu/community

Preprocessing
Extract Top N% Records
Extract Top N Records
Normalize Text

Slice Table by Line

Extract Top Nodes
Extract Nodes Above or Below Value
Delete Isolates

Extract top Edges

Extract Edges Above or Below Value
Remove Self Loops

Trim by Degtee

MST-Pathfinder Network Scaling
Fast Pathfinder Network Scaling

Snowball Sampling (in nodes)
Node Sampling
Edge Sampling

Symmetrize
Dichotomize
Multipattite Joining

Geocoder

Extract ZIP Code

Modeling

Random Graph
Wiatts-Strogatz

Small World
Barabiési-Albert Scale-Free
TARL

Analysis
Network Analysis Toolkit (NAT)
Unweighted & Undirected
Node Degree
Degree Distribution

K-Nearest Neighbor (Java)
Wiatts-Strogatz Clustering Coefficient
Wiatts Strogatz Clustering Coefficient over K

Diameter

Average Shortest Path
Shortest Path Distribution
Node Betweenness Centrality

Weak Component Clustering
Global Connected Components

Extract K-Core
Annotate K-Coreness

HITS

Weighted & Undirected
Clustering Coefficient
Nearest Neighbor Degree
Strength vs Degree
Degree & Strength
Average Weight vs End-point Degree
Strength Distribution
Weight Distribution
Randomize Weights

Blondel Community Detection

HITS

Unweighted & Directed
Node Indegree
Node Outdegree
Indegree Distribution
Outdegree Distribution

K-Nearest Neighbor
Single Node in-Out Degtee Correlations

Dyad Reciprocity
Arc Reciprocity
Adjacency Transitivity

Weak Component Clustering
Strong Component Clustering

farch & practice

Sci? Tool: Algotithms cont.

See https://nwb.slis.indiana.edu/community

Extract K-Core

Annotate K-Coreness

HITS

PageRank
Weighted & Directed

HITS

Weighted PageRank

Textual

Burst Detection

Visualization
GnuPlot
GUESS

Image Viewer

Radial Tree/Graph (prefuse alpha)

Radial Tree/Graph with Annotation
(prefuse beta)

Tree View (prefuse beta)

Tree Map (prefuse beta)

Fotce Directed with Annotation
(prefuse beta)

Fruchterman-Reingold with Annotation
(prefuse beta)

DrL (VxOrd)
Specified (prefuse beta)

Horizontal Line Graph

Circular Hierarchy

Geo Map (Circle Annotation Style)

Geo Map (Colored-Region Annotation Style)
*Science Map (Circle Annotation)

* Requires permission from UCSD
All four+ save into Postscript files.

Scientometrics

Remove ISI Duplicate Records

Remove Rows with Multitudinous Fields
Detect Duplicate Nodes

Update Network by Merging Nodes

Extract Directed Network
Extract Paper Citation Network
Extract Author Paper Network

Extract Co-Occurrence Network

Extract Word Co-Occurrence Network

Extract Co-Author Network

Extract Reference Co-Occurtrence
(Bibliographic Coupling) Network

Extract Document Co-Citation Network

General Network extraction
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Horizontal Time Graphs
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Borner, Katy, Huang, Weixia (Bonnie), Linnemeier, Micah, Dubon, Russell Jackson, Phillips, Patrick, Ma,
Nianli, Zoss, Angela, Guo, Hanning & Price, Mark. (2009). Rete-Netzwerk-Red: Analyzing and
Visnalizing Scholarly Networks Using the Scholarly Database and the Network Workbench Tool.
Proceedings of ISS1 2009: 121h International Conference on Scientometrics and Informetrics, Rio de Janeiro,
Brazil, July 14-17 . Vol. 2, pp. 619-630.
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Type of Analysis vs. Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical
Analysis/Profiling

Individual person and
their expertise profiles

Larger labs, centers,
universities, research
domains, or states

All of NSF, all of USA,
all of science.

Temporal Analysis
(When)

Funding portfolio of
one individual

Mapping topic bursts
in 20-years of PNAS

113 Years of Physics
Research

Geospatial Analysis
(Where)

Career trajectory of one
individual

Mapping a states
intellectual landscape

PNAS Publications

Topical Analysis
(What)

Base knowledge from
which one grant draws.

Knowledge flows in
Chemistry research

VxOrd/Topic maps of
NIH funding

Network Analysis
(With Whom?)

NSF Co-PI network of
one individual

Co-author network

NSF’s core competency




Type of Analysis vs. Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical
Analysis/Profiling

Temporal Analysis
(When)

Geospatial Analysis
(Where)

=

) — M Tk

Topical Analysis N T & . ' ,}r Pan
(What) P £ PG
Network Analysis =
(With Whom?) gLy -

B el £ X

2 .::"'l o g{.‘ = — |
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Type of Analysis vs. Level of Analysis

Micro/Individual
(1-100 records)

Meso/Local
(101-10,000 records)

Macro/Global
(10,000 < records)

Statistical
Analysis/Profiling

Individual person and
their expertise profiles

Larger labs, centers,
universities, research
domains, or states

All of NSF, all of USA,
all of science.

Temporal Analysis
(When)

Funding portfolio of
one individual

Mapping topic bursts
in 20-years of PNAS

113 Years of Physics
Research

Geospatial Analysis
(Where)

Career trajectory of one

individual

Mapping a states
intellectual landscape

PNAS Publications

Topical Analysis
(What)

Base knowledge from
which one grant draws.

Knowledge flows in
Chemistry research

VxOrd/Topic maps of
NIH funding

Network Analysis
(With Whom?)

NSF Co-PI network of
one individual

Co-author network

NSF’s core competency
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Mapping Indiana’s Intellectual Space
O‘ ®
. Identify

» Pockets of innovation

4- Richmond
? G.Tjnﬁald L —

$53,060,833
IUPUI atIndiznapslis ’

> Pathways from ideas to products

> Interplay of industry and academia
{iyolumbus

Academic

O Industry

[ — Academic vs. Acaderic

y e
New Albany'|

- Academic vs. Industry

Industry ws. Industry

Co-word space of
the top 50 highly
frequent and bursty
words used in the
top 10% most
highly cited PNAS
publications in
1982-2001.

Mane & Bairner. (2004)
PNAS, 107 (Suppl. 1):
5287-5290.

.ac:tivation

— PNAS

Mapping Topic Bursts e
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Research Collaborations by the Chinese Academy of Sciences
By Weixia (Bonnie) Huang, Russell |. Dubon, Elisha F. Hardy, Katy Borner, Indiana University, US.A
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This map highlights the research co-authorship collaborations of the Chinese Academy of
Sciences with locations in China and countries around the world. The large geographic map
shows the research collaborations of all CAS institutes. Each smaller geographic map shows the
research collaborations by the CAS researchers in one province-level administrative division.
Collaborations between CAS researchers are not included in the data. On each map, locations
are colored on a logarithmic scale by the number of collaborations from red to yellow. The
darkest red is 3,395 collaborations by all of CAS with researchers in Beijing. Also, flow lines are
drawn from the location of focus to all locations collaborated with. The width of the flow line is
linearly proportional to the number of collaborations with the locations it goes to, with the
smallest flow lines representing one collaboration and the largest representing differing amounts

on each geographic map. i

Mapping the Evolution of Co-Authorship Networks
Ke, Visvanath & Birner, (2004) Won 1st price at the IEELE Infol is Contest.
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- Weimao Ke, Lalitha Visvanath & Katy Borner
InfoVis Lab @ Indiana Uﬂiverse‘s
Displayed Year: 1988 20
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Mapplng the Ev olutlon of Co Authorahlp Networkq

0 @, 2.
Tevior—_ _Slnnebrnker Dantzich’| Thiel .
e U Berkeley _ -
) o Aiken g La-son -
. Paxson W'S"OVSkV Land; Robbms . L.
U. Minnesota ”x CP Q... w Virginia
L) | i hellerstein - ? Crerwineki
Konstan chldonadowuud[uﬂ ."dErceg_uvac Guimbratiera .. | Tech
- d Olston™ %5, _Deline——__ | J/ “schuman
= Kuchinsky - -
Y Mawell
\ II.
I Tanasse
OHEIzIer
Whitney
i 0 Tenev
Georgia . [ Otnang -
*zheng * Jerding “Igerashi
Tech ‘“zeg 0 “Zellweger | .
Trice Smcpdeemer Aopiins o
Callahan

L)
Butks

? jonssMukherea *eiser
Brown Harrald
0

il Dunmure
s i
Eagan f R DGe:shon Gumberg C M U
o "Weiland
_Shnmdermnn ! Siroﬂulmu
Be" O — Ladlsch
Eaderson—" Wattenber Jaln
Fuoth
La bS Fumas O/ -~ “Williamson Herrmann DE!-'!I
| “ O
“. Wyidoff Derthick
Zhalng “ Plaisent % fiash " O—S SE; F ind “Harison
1 berg
! U Maryland bery
Zacks Orerin : Panse y
Carr Bew I “Wistrand oF Eerchtold Moore
Ankerst
Legend Node Color Code Edge Color Code
Nodes ~ Authors _ o -9 — Mapping the Evolution of
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Studying the Emerging Global Brain: Analyzing and Visualizing the Impact of

Co-Authorship Teams
Borner, Dall’Asta, Ke & Vespignani (2005) Complexity, 10(4):58-67.

Research question:

¢ Is science driven by prolific single experts
or by high-impact co-authorship teams?

Contributions:

* New approach to allocate citational
credit.

i

* Novel weighted graph representation.

g2z
eéiis

* Visualization of the growth of weighted
co-author network.

BsEya®
s¥¥:

¢ Centrality measures to identify author
impact.

* Global statistical analysis of paper
production and citations in correlation
with co-authorship team size over time.

* Local, author-centered entropy measure.

16




RO1 & TTURC Project Information

. . . . 160,
Mapping Transdisciplinary Tobacco Use Research v (I '_.---~.,3;.Pf_c_s_iﬂa_ug
.. y
Centers Publications 1 A s,
. . . . 1004
Compare RO1 investigator based funding with TTURC £ L s \
) . z LT LI L O T LT
Center awards in terms of number of publications and 0 i A
] © "' /’- ' \Kﬂl Pubs
evolving co-author networks. ol sl eropeien )
. S # TTURC Cenvee
Zoss & Birner, forthcoming. s ,—.ﬁ T el B e
Year

Representing, Analyzing, and Visualizing Scholarly Data in Support of
Research Management (http://ivl.slis.indiana.edu)
Thomas Neirynck and Katy Borner (2007)

Coauthor Network

Node Size
Investigator-Project Network

DT Neada Qian

Project Timeline

o fckolaty s
———
TSHEN

| I |
| | Area size equals award amount.
I -
T Project title
|
i |

ot e Start date End date

§ per day

100

2004 2005 2006 2007 2008




Type of Analysis vs. Level of Analysis

Micro/Individual Meso/Local Macro/Global
(1-100 records) (101-10,000 records) | (10,000 < records)
Statistical Individual person and Larger labs, centers, | All of NSF, all of USA,

Analysis/Profiling | their expertise profiles | universities, research | all of science.
domains, or states

Temporal Analysis | Funding portfolio of Mapping topic bursts | 113 Years of Physics

(When) one individual in 20-years of PNAS | Research

Geospatial Analysis | Career trajectory of one | Mapping a states PNAS Publications
(Where) individual intellectual landscape

Topical Analysis Base knowledge from Knowledge flows in | VxOrd/Topic maps of
(What) which one grant draws. | Chemistry research NIH funding

Network Analysis NSF Co-PI network of | Co-author network NSF’s core competency
(With Whom?) one individual

19

Spatio-Temporal Information Production and Consumption of Major U.S.

Research Institutions
Borner, 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. 415424

Research questions:

Stanford U

1. Does space still matter *“'%

in the Internet age?
2. Does one still have to

study and work at major research o 1505-1.771
01772-2087
institutions in order to have access to 0 2,088-2529
P 2530-3.039
®3040-4172

high quality data and expertise and to produce high
quality research?

f \\ ——  1982-1986: 1.94 (R*=91.5%)
I 1987-1991: 2.11 (R?=93.5%)
I — 1992-1996: 2,01 (R=90.8%)
1997-2001: 2.01 (R*=90.7%)

3. Does the Internet lead to more global citation
patterns, i.e., more citation links between papers
produced at geographically distant research
instructions?

Contributions:

» Answerto Qs 1+ 2is YES.

» Answer to Qs 3 is NO.

> Novel approach to analyzing the dual role of
institutions as information producers and

consumers and to study and visualize the diffusion
of information among them.

log of number of institutions citing each other




Science map applications: Identifying core competency
Kevin W. Boyack, Katy Birner, & Richard Klavans (2007).

Funding patterns of the US Department of Energy (DOE)

+ +

Math

Policy | Statistics

Economics \

Education Vision

CompsSci

Psychology
Psychiatry EOSC\ence
Biology

Microbiology

Plant

Cancer
Animal
Virology Infectious Diseases
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Science map applications: Identifying core competency
Kevin W. Boyack, Katy Birner, & Richard Klavans (2007).

Funding Patterns of the National Science Foundation (NSF)

+ +

Law

Policy % Statistics

3

b

EconomiC/:/ d
CompSci

Education Vision Physics

0""‘-\&

Psychology
A rdu.
£
Psychiatry
MRI
Bio- BioChem
Materials
Microbiology
o %
] Plant
Cancer
Animal
Virology Infectious Diseases
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Science map applications: Identifying core competency
Kevin W. Boyack, Katy Birner, & Richard Klavans (2007).

Funding Patterns of the National Institutes of Health (NIH)

Math
Law
Computer Tech
Policy Statistics
Economics
Le] CompSci
Phys-Chem
Education {;’ Vision . Physics
Psycholol Lk
Yy aqy .

Psychiatry

J@ Chemistry
Aonmem

-

GeoScience

Biology

Microbiology
Plant

Animal

3 4gp Infectious Diseases

Science map applications: Identifying core competency
Kevin W. Boyack, Katy Birner, & Richard Klavans (2007).

Funding Patterns of the National Institutes of Health (NIH)

Math
Law
Computer Tech
Policy Statistics
Economics {}
Lo CompSci
Phys-Chem

Education ?, Vision . Physics
Psychology &

Psychiatry

ﬁ Chemistry
Aonmem

-

-
GeoScience

Biology

Miciobiology
Plant

Animal

g 4gp Infectious Diseases
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Interactive Science Map of NIH Funding

Herr 11, Bruce W., Talley, Edninnd M, Burns, Gully APC, Newman, David & La Rowe, Gavin. (2009).

|Nl'| - Visual Browser sy Labels:

off | [N

]| search Clear | |

40 matches

I o1 The|
Status and Future of
Acupuncture Research: 10
Years Post-NIH Consensus
Confer... Pl: Lao, Lixing

SR2ICA 10449502
Melatonin in Prostate Cancer
Management... Pl: Ahmad,
Nihal

SP2ICA1 1616302
Epigallocatechin-3-gallate in
Melanoma Management... Pl:
Nihal, Minakshi

SPOICA L 1406002
SELECT Pre-Clinical Trial of
Prostate Cancer... P1: Ahmad,
Nihal

( ;o()s-le g SUALPR) 1807304 - |
Mo Data: W Instiutes - Terms of Use K nremants ta (TAMS tn d
bittp:/ [ scimaps.org/ maps/ nih/ 2007
25
Interactive Maps of Science — NIH Funding
Google maps with charts and tables
‘NIH - Visual Browser apha Labels: _On Search | Clear
ning * & ;
sl N 4 matches
- cientifi rences NHLB
] : § o E—
. NIGMS {
=] . o 0 0 1 12
® .
‘ : Dowuload as CSV
'I;raining-Cl% Research A  Scientific Conferences N =riHissan? | Himan
) . Embryonic Stem Celis: Comprehensive
o’ Training Program... PI. Loring, Jeanne
o Ci Core G d
] . enter Core Gr
. . Training - Clini%ian Research { re sT1sHD0A02Ea15 CISHL Cefl
. . Chnter rants . nd Developmental Biology of
‘. e e b - enopus... PI. Grodzicker, Terri T
. Course D ment . spsneMEEnEN0s GENE
NETWORKS: FROM MOLECULES TO
era
" e . ° Trai N |ﬂ|ler':l ﬁﬁgﬁ' :y MECHANISTIC MODELS... PI: Odell,
. Placenidl Formatign/Functiédministrative Core Suppon 19" nagh ogram Garrett M
L Training - € #search B A B oo
Post-Fnjury Dysregulation of Lipid
Metabolism... PI: Victorino, Gregory P
% .
.
2 Gastric System
-
e —
tap Data: MIH Institutes - Terms of Use 5]

bittp:/ [ scimaps.org/ maps/ nih/ 2007
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Herr IT, Bruce W., Gully Burns, David Newman, Edmund Talley. 2007. A Topic Map of NIH Gran

Where Are the Academic Jobs? Interactive Exploration of Job Advertisements
in Geospatial and Topical Space
Abngela Zoss, Michael Connover, Katy Birner (2070)

Visualization of Job Postings

IC obic
Visualization of Job Postings

_ Geographic Postdoc at Harvard Medical School tﬂ

Visualization of Job Postings R

wanitoba | [Map of Science | [IBe0GrGpRIG] Map of Science -

Seientific domains are highly
interconnected. The boundaries between
different domains are often fuzzy. One
way of thinking about the relationships
between domains is to conceptualize all
Wingipeg pecsb Haslth Frofesslenals scientific domains as existing within a
Math and P[@Q e h . -Chemistry E large network of research
H

[& nhic Vicualizatian

Canada

Baskatchewan

Mot A, 1 - i A Creating a network of scientific research
o Dakota A L : H can hefaccumph‘sheddhyhlnukmgIat N
M Y Spc . scientific journals and their articles, The

» i X . 'MM. Im“ 7 UCSD Map of Selence used here is the

South . - praduct of a large study by researchers at
Dakota lal-Englnssting and Computer Sclencs - &. the University of California San Diego

s e - using 7.2 million papers and over 16,000

Brain Ressarch separats journals, proceedings, and
series from Thamsan Scientific and Scopus

er LincolnKan . over the five year period from 2001 to
rawinar & o Ghiemical, Mechenicsl, snd Givll Engineaing ¢ . InfecousDiseases . o 2003, The researchers used dtations
GO!.* Colorado Kansas . . . between the papers and journals to

Wichiao + cluster journals into small groups of
highly related journals

yoifiing

Nafaska oo,

Tusa
Swarch for Jobs| [0
“ Okl
o L L Thase clustars are repressnted by 554
Hurmaniles individual nodes in the network, The links
o between the clusters show that some
P clusters are related to other custers but
G‘&;R le are not as tightly connected as the
"8\ e Ak, journals that make up each cluster, Then  —
the clusters are labeled bath by the
search for Jobs content area shared by the journals in the
I cluster and by the averarching scientific
Coodle domain far that cluster (represented by
o8 Comyright © 2008 The Regents of the Universty of California - Terms of Use| | @N8 of 13 colars),

New:
Mexico O3l

= Maps of science like this one can be used
search for Jobs | Biotechnology = ta understand many different data sets

Search and how they can be represented by
_Search | topic. Here we are looking at the topics
that annaarin inh ninatinns fram larne ink

bttp:/ [ ens-nd3. slis.indiana.edu/ mapjobs/ geo
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LEGEND CLlCKSTREAM MAP
' ' OF SCIENCE

Bollen, Johan, Herbert Van de Sompel,
Lyudmila Balakireva. 2( )08S. \ ( llcl\mum 1\ [ap of \ucnu

Chemical Research & Developrnent The Gouncil for Chemical

Powers the U.S. Innovation Engine i

Macroeconomic Implications of Public and Private R&D Investments in Chemic:

FEDERAL
GOVERMMENT

P -
$1 Billion M $8 Billion

FEDERAL FUNDING TAXES
ST,

$5 Billion

INDUSTRY FUNDING

CHEMICAL
INDUSTRY

N

$1 B $] B + $5 B||[|0|-| s]o Bi"iOl’l $40 Bi"ion us. Ecm.‘om

1 YEARS ——4—> 5 YEARS—{ GROWTH IN GNP

;} - .  CHEMICAL INDUSTRY
OPERATING INCOME

+
—————— 20 YEARS . 600,000

JOBS CREATED

Council for Chemical Research. 2009. Chemical R&D Powers the U.S. Innovation Engine.
Washington, DC. Courtesy of the Council for Chemical Research.




Mapping Science Exhibit — 10 Iterations in 10 years

The Power of Maps (2005) Science Maps for Economic Decision Makers (2008)

Science Maps for Scholars (2010)

Science Maps as Visual Interfaces to Digital Libraries (2011)
Science Maps for Kids (2012)

Science Forecasts (2013)

How to Lie with Science Maps (2014)

- NSF, 10th Floor, 4201 Wilson Boulevard, Arlineton, VA
- Marston Science Library, University of Florida, inesville, F1.
- Center of Advanced

- Science Train, Germany.

Illuminated Diagram Display
W. Bradford Paley, Kevin W. Boyack, Richard Kalvans, and Katy Birner (2007)
Mapping, Hluminating, and Interacting with Science. SIGGRAPH 2007.

Questions:
* Who is doing research on what Large-scale, high
topic and where? resolution prints
. . ; illuminated via projector
* What is the ‘footprlnt’ of : or screen.

interdisciplinary research fields?
* What impact have scientists?

Interactive touch panel.
Contributions:

THESH: HFEHLL ML LN

-

. . . AERE: HFREANLEfd
* Interactive, high resolution ;

interface to access and make sense
of data about scholarly activity. S

3
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Nanotechnology

This overlay shows the distribution
of nanotechnology within the para-
digms of science. The majority of
current work in nanotechnology
takes places in physics, chemistry,
and materials science, at the upper
right portion of the map. However,
an increasing amount of nanotech-
nology is being applied in the bio
logical and medical sciences, at the
lower right.

Nanotechnology

Science on the tiny
scale of molecules

Debut of 5™ Iteration of Mapping Science Exhibit at MEDIA X was on May 18, 2009 at Wallenberg Hall,
Stanford University, ,




Science Maps in “Expedition Zukunft” science train visiting 62 cities in 7 months
12 coaches, 300 m long
Opening was on April 23", 2009 by German Chancellor Merkel

) (AL
Ever thm else 1S avallable today.
f — me m: &Wy'ﬂj—m i _' :':;j : Zﬁé : E‘l\.\\\
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cyberinfrastructure for
ETWORK SCIENCE CENTER

School of Library and Information Science | Indiana University Bloomington

Cyberinfrastructures Qutreach

All papers, maps, cyberinfrastructures, talks, press are linked
from http://cns.slis.indiana.edu
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