EBSCOhost 3Lk
JEHHE B o2

EHA:
H#H: 20144E5 H20H



Mww EBSCU
< journaly and books, research dm,
ndc EBSCO mantaing & globad tithe rep
Department (TID), located at intermational ¢
i tyy wlormaton profesucnal l including more |

(‘9 10 help wieh ror -d
1 ¢ resource manas EEONL
T, information pee o858 ainA-
s knowledioe
Solutions offer cc
) the entise resou
yroted Knowledg
19 3 customers
Libraries .Egstg
o th ) A [re
] -njtolo st BuoN of L.
os Soecalized o amic, bomedc
with more than 8, sound the world

undreds of thousan. LITON rOCOCs and
nd the partsicular challonges faced by bbearian
q the way in the move to electronic nforme
“tion e cycle from order placement to »
‘sb-based tools work b hat 20 pr
i o-cesouece data, EBSCO ~
s th -

Rl

Elton B §tevens COmpany
roe4  [s7oo (BSOS sa1 200 ]

EBSCO4gIazpt | EBSCOH&EZ Bk EB QCO,LX = EBSCOZ=[E EBSCO#=H
19445, Hals5 HulAEY t&7p 7 (Forbes) bun & Bradstreet | Birmingham
B 40 7= EE 5,700 R L« 45 - HE2AET Financial Strength | Business

R T KRRAA 200KMIFAN | AR)IEE A Allilance

M EHE E S R Dk MERNOATIE WEAZGEL
RITRFE S, & RAATF] o

BRI N HiE

W o




(Elton B. Stephens COmpany)

EBSCOf&j 4

EBSCO# H gt - _E B R HIR AL 22 AR SCHR AR 55 1

TNV /A H]

Z

—, ROEIEE, T, SCERIT I & ARSE

AR5, %%E% , EER2NMNEFRKEHEL. FR
i%m%AE%imﬁEEFm,ﬁ&Eﬁﬂi e

BH#. &

=Y

B NILERFLERGU.

EBSCOYIE B 76 H B K i Hu X 7 3 600K B e
F bR K%, BHERKFE. LETHEKRE. WERLEK

H ok ok

% R
13

| D1 @®] www.ebsco.com

n

v ALK ES Eﬁﬁi FEARKE. FEA

AR PEERERE, LEEIH, 9

FH. REEE “J’fﬁi’JﬁEBSCO#E EEERI R .




Academm
Search’

z1Business
Source®

(L
iterary f
ﬂltsﬂfVI
Reference b maew ®
Business Book Review® -
t USINESS 0 EFIEWJ Center .

DynaMEH

o o i Pouered by ERSCObes®

GrCCIMFILE'

=\

Science
Heference

BE“tBI‘_,Q@ r

e e aith

Complete

" Auto Repair

reference center

| D1 @®] www.ebsco.com



fie; UK~ B A5 7H

*ﬁéﬁl" HA RVA RD Search & Find Citation Linker Find a Library My Accounts [ Renew ﬂ TellU

LIBRARY

Try Metalib+ to find articles and more.

QUICK SEARCH | FIND E-RESOURCES | FIND E-JOURMALS | CROSS SEARCH | MY RESEARCH LOG IN Exit Help Aska Librarian Jcon Key Search Tips
FIND E-RESOURCES | E-RESOURCE LIST Guest

Find E-Resources Quick jump to selected major resources
W\ Keyword Subject

ABDDEFGHIJKLMNDPQBgIg@ﬁL;, jzgﬁ%” EBSCO AC&C@T‘IIC SearCh

Title: | | @ starts with © Contains OExact

[Quick jump to selected major resuun:esJ Academic Search Premier (EBSCO‘h Ust}

Powered by EXLibIIs Metatib

Turn Off Auto Refresh | Privacy Statement | Copyriaht and Licensing Restrictions
Copyright @ 2007 President and Fellows of Harvard College | Harvard home

Last modified 20 June 2012




YALE UNIVERSITY LIBRARY

. S /1 Ask! a Librarian

Find Database d e-Journa H-Database Sea Resea og .

Find Database Database List Guest

Off-Campus Access / Citation Linker / Online Journals & Newspapers

Find Database

Search for a database by name. To search for articles, use "Find Artides" or "Multi-Database Search”.

Title Other Options

@.

Title: @) Starts with @ Contains O Exact

Additional Search Tools
Citation Linker

enter citation, get full text
Find Articles

quickly search across a few popular scholarly
databases

Suggested Databases

Academic Search (Ebsco)
popular and scholarly material

Appropriate Use of Yale University Library Electronic Resources

Yale University Library / Hours / Contact Us / Yalelnfo / Yale University
Pawered by EXLIDIIS Metatib

Turn Off Auto Refresh

tions & Theses (Proguest)

Google Scholar

JSTOR
histaric archive of scholarly journals

LexisMexis Academic

newspapers, magazines, broadcast
transcripts, business and legal information
Scopus (Elsevier)

articles, patents, and web sites in sciences
and biomedicine, with citations

Web of Science (I51)

articles in sciences, humanities, and social
sciences, with citations

EBSCO Academic Search™ I €] &5 i E%: BHF]“#
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Academic Search Premier (ASP)

Business Source Premier (BSP)
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ATIER &, EF WM, T RRE, REIDHT, Working PapersF&CHIIRY
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ASP + BSP Bl 2 3 HEAT) 5 1SI-WOSH] EE X

Academic Search Premier
1,600+ (WQOS)

Business Source Premier
278 (SSCI) , 300 (EconL.it)

B4
ASP+BSPItH 11,8004 CHA T IR ] B W s ZEWOS
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Academic Search Premier
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Academic Search Complete Upgrade

=R Full-Text Active Full-Text
Peer-Reviewed | Peer-Reviewed
Journals
Journals Journals

4,017 3,215

Academic Search Complete 9,102 7,940 6,815
4,334 3,923 3,600

Academic Search Premier 4,768

Difference

Compared on May 6, 2013

| D1 @®] www.ebsco.com



Active, Full Text (FT),
Peer-Reviewed Journals Compared

(A) (B) Non (D)
Total Unnaturally Naturally or Total Active
# of Halted Full-Text,
Full-Text, Full-Text, Peer-Reviewed

Peer-Reviewed Peer-Reviewed Journals

Changed Names
(Full-Text,
Peer-Reviewed

Journals Journals Journals) [A- (B+C) = D]

Academic Search Elite 1,868 74 270 1,506
Academic Search Premier 4,017 153 649 3,215
Academic Search Complete [ACYI0] 189 936 6,815

Compared on May 6, 2013

| D1 @®] www.ebsco.com



Academic Search Provides Full Text
for Journals Indexed Within Leading
Social Sciences & Humanities Databases

(These statistics illustrate the extent of
Humanities coverage in each full-text database)

ATLA Historical MLA Social Sciences
Religion ERIC Abstracts International PsycINFO Citation Index
9 Bibliography (ISI)

Academic Search 344 621 371 886

Complete (ASC)

Academic Search
Awmelpesll 282 568 338 722 560 704

Compared on May 6, 2013

| D1 @®] www.ebsco.com



Academic Search Provides
Full Text for Journals Indexed
Within Leading Science Databases

(These statistics illustrate the extent of
STM coverage in each full-text database)

]
Science Biological CAB Chemical E.l
Index

Academic

Search 828 1,483 485 692 4,757
Complete

Academic

Search 699 313 561 805 223 384 341 471 3,086
Premier

Compared on May 6, 2013
| N ®®] www.ebsco.com
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harvard law review.pdf

ASPEHE i ST R I B 3 O

Bagli.'%é-'
1/9/2003

nACIIINE e B IEE PROCEEDINGS

DESIGN / B\ CONTROL THEORY

-

_-No such thing as
“ too much truck
7\ When drivers want more than
@ @‘- what dealers offer, page 96
Ji. 42 4 Plastic gears: Tough and
¥ getting tougher, page 84

A smarter way to use
retaining rings, page 106

Fhi Epsilon Bappa Fraternity
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Continuum
Mechanics and

Thermodynamics

|

01/01/1996
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http://www.iienet2.org/PubExpress.aspx?PubCode=IE

Chinese Law
&Government

The Origins of Agricultural
Household Contracting in China

Eromewsent of VU 1Y

M:E:-Sharpe

Back to
01/01/2001

BOSTON COLLEGE

ENVIRONMENTAL
AFFAIRS
LAW REVIEW

Back to
01/01/1990

s |97 .
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Chinese Education
Societ

Back to
07/01/1993

ALK My

b 1
= FIr— s =k |k & LN
ENYIRONMENT

WHAT S

SUSTAINABLE
DEVELOPMENT?

G-

m Back to
01/01/1975

Chinese Sociological Review

Chisa and

New Bottie, SI 04 Wine? China, Social Change. 384 Seciology
Xu0g3%g Wu

The R for Seciology
Andraw Walder

Evidence-Based Ressarch 0a (hina: A Historkal Imperative

Yu Xe

weand¥l.E. Sharpe

Rethinking Progerty Rights a5 a Relational Concept: Actess 10 Financial Re-
sources Among Midsize and Seall Firms in China
Xoeguang Zhou aed Lulu Ui

TR T
03/01/2001

MLE.Sharpe

CSR @

Fall 2011 Vol 44 No. 1

Back to
03/01/1998

Chinese Studies
in History

The May Fourth Movement

Moy veary A%

M.E. Sharpe

Back to
01/01/2001

Back to
01/01/1994
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Art

MOMNTHLY

12/01/2003 to present

mera Cibscur

b

g
05/01/1997 to present
(with a 12 Month delay)

American Artist

Afterimage

American Visions

Art Journal

Art Monthly

Arts & Activities

Arts Education Policy Review

Artus

Camera Obscura

Craft Arts International

Design Issues

Graphic Arts Monthly

Interior Design

International Journal of Art & Design Education
International Journal of Image & Graphics
Journal of Aesthetics & Art Criticism


http://www.interiordesign.net/
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http://www.collegeart.org/artjournal/current.html
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Superior Active Full Text for General Periodicals

SCIENTIFIC 4

AMERICAN "=

THE BIRTH OF A

g ORTUN

N 'i'tl(m
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Business Source Premier
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Business Source Premier & Business Source Complete
Full Text Compared

Business Business -
: Difference
Source Premier Source Complete

Author Profiles 0 40,654 40,654
Books & Monographs 44 917 873

Case Studies 6,413 10,082 3,669
Company Information Records 10,151 1,017,651 1,007,500
Conference Papers / Proceedings Collections 6 69 63
Country Economic Reports 1,194 1,447 253
Faculty Seminars (Videos) 0 57 57
Industry Reports 5,656 7,632 1,976
Interviews (Executive & Analyst) 0 8,766 8,766
Market Research Reports 106 2,533 2,427
Peer-Reviewed Journals 1,150 1,998 848
SWOT Analyses 3,555 3,609 54
Trade Journals & General Business Magazines 1,099 1,846 747
Working Papers Collections 2 34 32

| D1 @®] www.ebsco.com



Financial Times Global MBA Rankings 2013

School name Country . Sal today
(%)
#gobeyond -

NETWORKING

1 Harvard Business School us 187 432

ft.com > management >

b u Si n eSS ed u Cati O n [ 2 | Stanford Graduate School of Business us 195 553

] [F 3 University of Pennsylvania: Wharton Us 186,210
Home UK World Companies Markets Global |
Business Education v
[l 4 | London Business School Ea] UK 162,570
Highlights = News = Features = Rankings and listings = How to re
. : (BETA]
Charts Map Directory Profiler Methodolog &l 5  Columbia Business School us 179 568
Global MBA Ranking 2013
) ) [ 6 Insead Exl France / Singapore 154798
Filter by business school name
Filter table by entering business school name or details
E ] [ lese Business School Spain 147,485
[l 8 Hong Kong UST Business School China 132,685
Add more information to your table
[ 9  MIT: Sloan us 160,810
[[] Aims achieved [F] careers [F1 Employment
[ Recommends Sal today (%) [ value
[ 10 University of Chicago: Booth Us 164,678

[[] Compare to previous "Global MBA Rankings” ranking

All of the above are Business Source customers
www.ebsco.com



Some International Customers of EBSCO’s Business Source...

London
UNIVERSITY OF Business
CAMBRIDGE School

I_SE %@CEIBS

London School of
Economics

UNIVERSITY
OF TORONTO

University of Tokyo Cologne Seoul National
University
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Full-Text Books in Business Source

» Business reference books are included in full text
» Sources are indexed and abstracted by chapter

« Currently offering PDFs for nearly 1,000 chapters

BUSINESS

f -
The Oxford Textbook o Get the Money

‘SUS‘nCSg ‘n market|ng , : | "? You Need to Grow S T R AT E G I C

n Pr WILL our Business
\S‘]‘ (l ‘( HAPE B 15'%:{;5— e ADVERT'SING

rext and C¢ #AND HOW FO MAKE MANAGEMENT
. e \.\OR'{ EORIYQU ANDREW L SHERMAN

| D1 @®] www.ebsco.com



Regional Business News
(Provided with a subscription to Business Source)

Full text for more than 80 regional (U.S.) business periodicals, including:

—

s e o (CLEVELAND
S o Ct‘ (AINS BUSINESS
-

OraNGE COUNTY BUSINESS JOURNAL

— e CRAINSDETROITBUSINESS e

FAI e
=== === | 5L Soreen Gg Horse track Bﬁ§ se SoU
o il — NEEEE == st T el coml NESS JoORNAL
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Management Journals Ranked
Study by Coe & Weinstock from Academy of Management Journal

Rank | Journal Name EBSCO

Competitor-I

Competitor-Il

B Administrative Science Quarterly

Al| Academy of Management Journal

3 Harvard Business Review

G| Academy of Management Review

7 Industrial & Labor Relations Review

Data from January 4, 2013

| D1 @®] www.ebsco.com

- Embargoed Embargoed Embargoed

Z3N| Management Science Full Text Full Text Full Text
. Embargoed Embargoed Embargoed

I| Operations Research Full Text Full Text Full Text




Top Marketing Journals in Doctoral Institutions
Study by Hult, Neese and Bashaw from Journal of Marketing Education

Rank |l Journal Name EBSCO Competitor-I Competitor-II

Top Marketing Journals in Non-Doctoral Institutions
Study by Hult, Neese and Bashaw from Journal of Marketing Education

{88 | Journal of Marketing

7AW | Journal of Marketing Research (JMR)

3 Journal of Consumer Research

Rank ' Journal Name EBSCO Competitor-I Competitor-ll

{88 | Journal of Marketing

y4ll| Journal of Marketing Research (JMR)

3 Journal of Consumer Research

Data (for both of the above) from January 4, 2013

| D1 @®] www.ebsco.com



MIS Journals Ranked

Mylonopoulos & Theoharakis: http://www.bus.ucf.edu/csaunders/newjournal.htm

Rank | Journal Name EBSCO Competitor-I Competitor-Il

(B MIS Quarterly

2 Communications of the ACM

<P Information Systems Research

Embargoed Embargoed Embargoed
Full Text Full Text Full Text

Z88| Journal of Management Information Systems

Finance Journals Ranked

Study by Mabry & Sharplin, “Conclusions, a Final Ranking of Finance Journals”, The Journal of Financial Research

Rank | Journal Name EBSCO Competitor-I Competitor-Il

Embargoed

1 Journal of Finance Full Text

2 Journal of Financial Economics

<l Journal of Financial & Quantitative Analysis

Embargoed
Full Text

Z88| Journal of Money, Credit & Banking

Data (for both of the above) from January 4, 2013

| D1 @®] www.ebsco.com



Top Accounting Journals

EBSCO _ _
Business Competitor-I Competitor-Il

Source
Journal Name

Accounting Review

Accounting, Organizations & Society

. Embargoed
Contemporary Accounting Research Full Tgext

Journal of Accounting & Economics

Journal of Accounting Research EE‘S?“T%?(?"
Review of Accounting Studies Eg‘uﬁ?[r%?(?d

Accounting Horizons

Auditing: A Journal of Practice and Theory
Behavioral Research in Accounting
Journal of Accounting & Public Policy
Journal of Accounting, Auditing & Finance

Journal of Management Accounting Research

Journal of the American Taxation Association

| D1 @®] www.ebsco.com




2012 Top Five
Academic Business Journals

Business Source Competitor-| Competitor-li

Full Text Coverage

Rank || Journal Name

(88| Academy of Management Journal
728 | Academy of Management Review
H Embargoed
<P | Strategic Management Journal
Z88| Journal of Marketing Research (JMR)
S| Journal of Marketing

Eigenfactor.org Business Journals Ranking (Most Current Ranking as of 25 July 2012)

2011 Top Five
Academic Business Journals

Business Source Competitor-I Competitor-Ii

Full Text Coverage

Rank || Journal Name

Academy of Management Review

Academy of Management Journal

Administrative Science Quarterly

MIS Quarterly

Journal of Marketing

Eigenfactor.org Business Journals Ranking (Most Current Ranking as of 8 March 2011)
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Top Five
General Business Magazines

SIEIESS CRUIEE Competitor-I BUSIIgsesgnltrilZIlghtS:
Full Text Coverage P

Magazine Name Full Text Coverage

Bloomberg Businessweek

Forbes
Fortune

Harvard Business Review

Why Bonds Are a Bargain

- ——
S THE HEALTH CARE Es 0 =
MODEL THAT WORKS 2 S —— = I T 3 1 i 7\.\Y
S — = ] S D
r N t i

Busmessweek

Your INSICE KR — : : = J : : ﬁw ew
: NEW | = >/ Sy
Sres MASTERS OF /8 & e M Fmanfcnal
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Newspaper Source: I R4k

o IR EA00M - SR I A% 15 (R 75 5% FEL - PR AR I B £ K
Ul1Christian Science Monitor, U.S.A Today, The Washington Post%%
) 4> J2The New York Times and The Wall Street Journal -
Eastern Editionss 4
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Full Text Newspapers
Cover to Cover Full Text for 5 National (U.S.) & 20 International Newspapers, including:

) TORONTO STAR 4

Avnatlon
security

aains~ | &he Washington Cimes

agenmes

EGYPT i _.H k,, B @ 1
PBangkok Post “ = T nahimatom post | San Francisco

The Washington Post — 5
Powell Calls Iraq l@hr@m‘t‘t

‘A Grave Danger’

g7 '
-
>

The Jakarta Post The %%Petersburg Times
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Full Text Newspapers
Selected Full Text from 225 Regional U.S. Newspapers, including:

DAILY @ NEWS Chicago Tribune  Orando The Oreqonian
ASBURY § PARK Sentmel g

PRE S S JOURNAL SENTINEL THE TAMPA El)e .ﬂlercurg News
<. Wisconsin State Journal TRIBUNE

T oo REGISTER

U3 PIONEER PRESS Houston  RiiJovuun
ronicie

The Philadelphia Ynguirer 21-LAUIS POSTDISPATCH The Salt Lake Tribune
@he Dallas

Pittsburgh Post-Gazette x ICIIE T ]I{{ %1;2 ﬁ.s ‘j]loruiug ﬁgwg L’i‘)?)FS\{\T'Fﬂ
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ERIC: (B X HH

o AREE NS E HT AT WIS RO et 2 [E 5 Y
AEFPHHEIE. 5208 I 1 3L (ERIC Documents)
) SCRR (Journal Articles) P F A4 4

o W H W LIE2,2000 5 W AHE ARG . S0l #
SO =4 = <L X NN 21 2 a1 7 1 T N /10 1 B 7o Ve S
FISCHER I SR 1T 1,0000F 20 5 LM HAT .

MEDLINE: EE 2230
o 32 [H [E K 22 & A5 1H (National Library of Medicine) =97 14 %
L, SElCR19664 % 4-4,900F T2 2% 5] 5 %,

£,7 Index Medicus, the International Nursing Index A%
Index to Dental Literature. #&fit %\l MeSH (Medical Subject

Headings)fa 2 o
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GreenFILE

 GreenFILE $2HE NS A5G By r= A= 11 25 T 52 EI’JJ}EN?)%% HE
o HIEEOR, BUN LR RE] A ﬁﬂ MH@aﬁé%E% ZR gt
T~ Vo ATRFEIRND . FRAERETE A S ﬁ@ﬁ@%1
IT 384,000 £5 ik MR 51 5§ U/EZ 4 700 %2 2510 3K 1 Open
Access 4= o

Teacher Reference Center

© N270 2B SN AUMANA T BN DRSS Bt TR 5
2, DB A &
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B BR RS EAREEE

(Library, Information Science & Technology Abstracts -- LISTA)

* EBSCOZ w) IR 22 gE n) R P iE e it B 10115 BB = 5 R B (LISTA) 15N
FRELPER o W 08U, 257 B PR TR 51 SO B AR A R B XOBR 1 15
. WRAE TEIBIEDE, %WH, PHY, A4&EERR, FREHSE
A, 1IIEBSCOhost 55, KBIEME BRI EEOREIRE (LISTA) kit
600 IHT, K15, WU E TSR ZRG], S 10 A1 21 19654
WZHE AT DR I P SRAT T R I TR) B, o 8 I TA) B A R 25 s )2

o R IZELHE PE RO, PRz R 0T AR S (
http://www. libraryresearch. com) W03 W UL ke e v, i X~ %
, A BN E BRMF SHE ARSI E (LISTA) o W HHT & &EBSCOhost ] J
o RIS LISTAE 20 2 15 1 EBSCOhos t - &, LIME T353[R I K 22
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European Views of the Americas: 1493 to 1750

XA F A H B B B P AE B R e DU SR
E VR B BB S B N AN S, 2 T 025l
25| T.H., EBSCO Publishing 5 John Carter Brown Library
W JEAE, AR5 2t Aoy B AR 2 BB s 12
"European Americana: A Chronological Guide to Works
Printed In Europe Relating to The Americas, 1493-1750" ]
Feal b, ge] T IXASE BB . 2B PR
32,000 M4 H, JE 1750 AT 36 AR RGO 4585 1 1T
K A THI 45 P -
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'«ResultList New Search

Detailed Record

.;:: EBSCOhost - Digital
«o+ Archives Viewer

Source: Abrege Historique des

Principaux Traits de La Yie ...
E bate: 1760

*Search
vContents

11-20 21-25

O I Thie Page. 004.

1 .ESTAMPE, Cette 005,
Planche represente
CONFUCIUS Te.
' ESTAMPE. 009.
I . ESTAMPE. o011.
11 . ESTAMPE. 013,
V. ESTAMPE, 015,
r VI . ESTAMPE, 017
VII . ESTAMPE, 019.
VIII . ESTAMPE, 023.
DX . ESTAMPE. 025.
* lllustrations

« Page: .010 _|

11 . ESTAMPE.

=4

' ESTAMPE.
[hﬁﬁwﬁa}a’.m{fdél comme notre contanents
dwr&m‘/d‘hm’"" re . 28117 |
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siners Prodpes roprescrdes dans cetle Zcdampe ot dans
WW&M%M we b M72ere des
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/'(I/w}n/yza; e {y&vn«r"/’m}m A"MW/,
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UGA Libraries GALILEO Ask-A-Librarian Ato.Z

Preferences

Ml Folder

New Search My EBSCOhost Account Help

EBSCO Discovery Service
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computational study that includes the ground and excited electronic states is reported. Like Cr2, TiFe has a
1%+ ground state that is dominated by the 102 202 1n4 184 configuration. Rotatienally resolved spectroscopy
has established a ground state bond length of 1.7024(3) A&, quite similar to that found for Cr2 (r0 = 1.6858 &).
Evidently, TiFe exhibits a high degree of multiple bonding. The vibronic spectrum is highly congested and
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and 344 cm-1 for [15.2]3M1 and 1.884 A and 349 cm-1 for [16.2]3N0+. The measured spin-orbit splitting of
the 30 state is consistent with its assignment to the 102 202 1n4 183 2n1 configuration, as is also found in the
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computational study that includes the ground and excited electronic states is reported. Like Cr2, TiFe has a
12+ ground state that is dominated by the 102 202 1n4 184 configuration. Rotationally resolved spectroscopy
has established a ground state bond length of 1.7024(3) A, quite similar to that found for Cr2 (r0 = 1.6858 A).
Evidently, TiFe exhibits a high degree of multiple bonding. The vibronic spectrum is highly congested and
intense to the blue of 20 000 cm-1, while two extremely weak band systems, the [15.9]3M1 — X 12+ and
[16.2]3M0+ «— X 12+ systems, are found in the 16 000-18 500 cm-1 region. The bond lengths, obtained by
inversion of the Be’ values, and vibrational frequencies of the two upper states are nearly identical: 1.886 A
and 344 cm-1 for [15.9]3M1 and 1.884 A and 349 cm-1 for [16.2]3M0+. The measured spin-orbit splitting of
the 3N state is consistent with its assignment to the 102 202 1n4 163 2n1 configuration, as is also found in the
ab initio calculations.[ABSTRACT FROM AUTHOR]
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THE JOURNAL OF CHEMICAL PHYSICS 137, 054302 (2012)

Electronic spectroscopy and electronic structure of diatomic TiFe

Olha Krechkivska,! Michael D. Morse,"-*! Apostolos Kalemos,? and Aristides Mavridis®

' Department of Chemistry, University of Utah, Salt Lake Ciry, Utah 84112, USA

2 Department of Chemistry, Laboratory of Physical Chemistry, National and Kapodistrian University of Athens,
Athens 157 71, Greece

(Received 16 May 2012; accepted 10 July 2012; published online 1 August 2012)

Diatomic TiFe, a 12 valence electron molecule that is isoelectronic with Cra, has been spectroscopi-
cally investigated for the first time. In addition, the first computational study that includes the ground
and excited electronic states is reported. Like Crs, TiFe has a 'E* ground state that is dominated
by the 1a* 2a? 1x* 15* configuration. Rotationally resolved spectroscopy has established a ground
state bond length of 1.7024(3) A, quite similar to that found for Crs (ry = 1.6858 A Evidently, TiFe
exhibits a high degree of multiple bonding. The vibronic spectrum is highly congested and intense
to the blue of 20000 cm™!, while two extremely weak band systems, the [15.9P; — X 'E7 and
162 Mg — X'E* systems, are found in the 16 00018 500 cm™! region. The bond lengths, ob-
tained by inversion of the B’ values, and vibrational frequencies of the two upper states are nearly
identical: 1.886 A and 344 cm™! for [15.97°1, and 1.884 A and 349 cm™! for [16.2)*I1g-. The mea-
sured spin=-orbit splitting of the *IT state is consistent with its assignment to the lo? 202 Ix? 157 21!
configuration, as is also found in the ab initie calculations. © 2002 American Institute of Physics.
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I. INTRODUCTION

Among the diatomic transition metals, Cry occupies a po-
sition of particular prominence because of early controversies
concerning its ground state potential curve, especially as re-
gards the bond length. With ground state atoms having config-
urations of 3d° 4s', 7S, it is possible in principle to spin-pair
all 12 valence electrons in Cra, placing them in so ;. do,, dm .
and d, bonding orbitals to form a tightly bound diatomic
molecule with a nominal sextuple bond. This intriguing pos-
sibility has sparked a large experimental and computational
effort,

On the experimental side, the first spectrum of Cry was
obtained in 1974 in a transient absorption study of the prod-
ucts formed in a flash photolysis experiment on gaseous
CrCO).! The spectrum was assigned to a 'E,F « X
'®.* transition in diatomic Crs, for which a bond length
of 1.71 A was found. However, the possibility that the car-
rier of the spectrum might be linear Cr0; or CrC; was not
rigorously excluded. Subsequently, the molecule was inves-
tigated by matrix isolation absorption and emission™ and
Raman spectroscopy,™ and by laser-induced fluorescence™*
and resonant two-photon ionization spectroscopy’” in jet-
cooled molecular beams. While these results have shown that
the ', ground state of Crs has a short bond length with r,
= 16788 A* details of the shape of the potential energy sur-
face did not emerge until the photoelectron spectrum of mass-

selected Cr,™ was measured in 1991, This study revealed a
ticht aml tha b £ sk 11 _ihot 5

true dissociation limit at even longer distances as the s-orbital
bond is broken."!

Computational chemistry has found Cr: to be very chal-
lenging, owing to the large exchange effects that result from
the small size of the 3d° subshell and the high degree of
electron correlation in the molecule. An early MCSCF cal-
culation found Cr; to have a bond length of 3.06 A domi-
nated by s-orbital bonding,'* while a subsequent calculation
on the isovalent Moz found a double minimum, in which the
molecule could exist in either a long-bonded form dominated
by s-orbital bonding or as a short-bonded form in a deeper d-
bonded well."™ This led to the speculation that Cr; might ex-
hibit a double-minimum potential curve in the ground state,
prompting the photoelectron study mentioned above. As a re-
sult of the computational difficulties inherent in a study of
Cry, it has become a standard test molecule for all newly de-
veloped electronic structure methods,'+5?

It is interesting to consider how the electronic structure
of Cra may change, as one proceeds along an isoelectronic
sequence that redistributes charge from one nucleus to the
other. We may define our position on this isoelectronic se-
quence in terms of the nuclear charge asymmetry, defined by
AZ =12, — Zgl. It 15 now known that Cra (AZ = 0) has a
very short bond with a high degree of multiple bonding char-
acter. How does this change in moving to VMn (AZ = 2),
TiFe (AZ = 4}, ScCo (AZ = 6). CaNi (AZ = 8), KCu (AZ
= 10), and ArZn (AZ = 12)7 Does the bond strength de-
crease and the bond length increase smoothly as one moves
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Diatomic TiFe, a 12 valence electron molecule that is

isoelectronic with Cr2, has been spectroscopically

investigated for the first time. In addition, the first

computational study that includes the ground and excited electronic states is reported. Like Cr2, TiFe has a
1%+ ground state that is dominated by the 102 202 1n4 184 configuration. Rotationally resolved spectroscopy
has established a ground state bond length of 1.7024(3) &, quite similar to that found for Cr2 (r0 = 1.6858 A).
Evidently, TiFe exhibits a high degree of multiple bonding. The vibronic spectrum is highly congested and
intense to the blue of 20 000 cm-1, while two extremely weak band systems, the [15.9]3M1 «— X 1%+ and
[16.2]3N0+ «— X 1%+ systems, are found in the 16 000-18 500 cm-1 region. The bond lengths, obtained by
inversion of the Be’ values, and vibrational frequencies of the two upper states are nearly identical: 1.886 A
and 344 cm-1 for [15.9]3M1 and 1.884 A and 349 cm-1 for [16.2]3M0+. The measured spin-orbit splitting of
the 3N state is consistent with its assignment to the 102 202 1n4 183 2n1 configuration, as is also found in the
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Evidently, TiFe exhibits a high degree of multiple bonding. The vibronic spectrum is highly congested and
intense to the blue of 20 000 cm-1, while two extremely weak band systems, the [15.9]3M1 «— X 1Z+ and
[16.2]3N0+ «— X 1Z+ systems, are found in the 16 000-18 500 cm-1 region. The bond lengths, obtained by
inversion of the Be’ values, and vibrational frequencies of the two upper states are nearly identical: 1.886 &
and 344 cm-1 for [15.9]3M1 and 1.884 A and 349 cm-1 for [16.2]3N0+. The measured spin-orbit splitting of
the 30 state is consistent with its assignment to the 102 202 1n4 183 2n1 configuration, as is alse found in the
ab initio calculations.[ABSTRACT FROM AUTHOR]

Copyright of Journal of Chemical Fhysics is the property of American Institute of Physics and its content may
not be copled or emaited fo multiple sites or posted to a listsarv without the copyright holder's express written
permission. However, users may print, download, or email articles for individual use. This abstract may be
abridged. No warranty is given about the accuracy of the copy. Users should refer to the original published
version of the material for the full abstract. Copyright applies to all Abstracts.

fES ¥t 1Depar‘tment of Chemistry, University of Utah, Salt Lake City, Utah 84112,
2Depar‘tment of Chemistry, Laboratory of Physical Chemistry, Mational and Kapodistrian University of Athens,
Athens 157 71,

ISSN: 00219606

DOI: 10.1063/1.4738958

5
TH
FEAE

& 1TE
B BT
i iz
[=] 2Im




ZEE (92)

Bookmark & Share

EBSCOhost: Electronic spectroscopy and electronic structure of diatomi...

(HERIE  HEEE

SEE
K3 Facebook

@ stumbleupon

*8 Google

1 # 1,356,287 »

W Twitter

Favorites

| More...

& Print
ﬂ Tumblr

|_‘__"_| Gmail
Pinterest

hitp:isearch.ebscohost.comilogin.aspx?
direct=true&db=aph&Ar=78334602&lang=...

Q

LY 100zakladok

@& Ad7abi

B ADY QR code
B4 Aol Lifestream

&l Aro

mm Baang

(3 sharer
| ms Sina Weibo
Ed snip.it

= Speedtile

e 2 Tag

[oft]

Adfty

a Amazon

22 AOL Mail
[7] Aviary Capture

[&] Baidu

= Shaveh

St Skyrock Blog

& SodaHead

[%] SpinSnap

jE-LAH

ebscohost

< Zlinkme
kgl Adifni
Amen Me!
[;;] APSenze
(2 Azadegi
Bl Balribe

¢ structure of diatomic TiFe.
Eig

Vol. 137 Issue 5,

EFEE10EE >

olecule that is
oscopically
on, the first

round and excited electronic states is reported. Like Cr2, TiFe has a

Jdt arnund ctata that ic daminatad by the 102 202 1n4 184 configuration. Rotationally resolved spectroscopy

% SheToldMe
Q =M
& Sonico

@ Spoken To You

ength of 1.7024(3) &, quite similar to that found for Cr2 (r0 = 1.6838 A).
of multiple bonding. The vibronic spectrum is highly congested and

hile two extremely weak band systems, the [15.9]3M1 «— X 12+ and

ind in the 16 000-18 500 cm-1 region. The bond lengths, obtained by
ional frequencies of the two upper states are nearly identical: 1.886 &

4 A and 349 cm-1 for [16.2]3M0+. The measured spin-orbit splitting of
gnment to the 102 202 1n4 183 2n1 configuration, as is also found in the
M AUTHOR]

Copyright of Journa! of Chemical Physics is the property of American Institute of Physics and its content may
not be copied or emailed to multiple sites or posted to & listserv without the copyright holder's express written
permission. However, users may print, download, or email articles for individual use. This abstract may be
abridged. Neo warranty is given about the accuracy of the copy. Users should refer to the original published
version of the material for the full abstract.Copyright applies to all Abstracts.

1Depar‘tment of Chemistry, University of Utah, Salt Lake City, Utah 84112,
Department of Chemistry, Laboratory of Physical Chemistry, MNational and Kapodistrian University of Athens,

Athoane 157 71

»
Ia
| RINERE

& 1TE
B0 BT
' i
(=] 218

=]

¥

TIEEE

IC1

R

@

[+]
4
i




FhE WP FREE  FEXM | E5E v THE  Ei " #iEhE R Ba

‘;' E7E#:%: Academic Search Premier | i%{F31{EE [LE S e

| ERS"-:“ ‘electronic ‘ @

EXRE  SHRE | EAREE

FREE |« F:12345 F—1» R - TEER »

~ Related I
- 1,356,287 #£RAT ... ﬁmizﬁ:%. = mages

MiRIE /i 1. = Electroni
electronic - By: Krechkivska lerfios
! | lect
S Fhysics, 8/7/2012, \n"ol 13? Issue 5, p054302, U I frkih: electronic
FAET Diatomic TiFe, a 12 valence electron molecule that is i
- FRETER investigated for the first time. In addition, the first comput :

¥ B: ELECTRONIC structure; ELECTRONIC spectra; TITK - - -
0 ¢y materials); CONDUCTION electrons; SPECTRUM analysis D,E{':] BFEfred B RrRSSIE
#1{EEE: Academic Search Premier
O sz

ETEH 1088 M B
P T i T BE (ERAE) AR HE

HimEER i l it D i = - = ‘http:.-’.f'search_ebscnhDst_cum.f’lugin_aspx?dire‘

| |
|o| o

[ %5 (@iTiEs) T

o FNETHE | SETEE (92) wrO38-HLE  DEs

ETES »

L= ]
/= PDF 277 (857KB)
* Source Types

GISEeE 2. = Electronic and structural properties of nitrogen adsorbed Nb(100) surfaces:
O SRIBeERH (700,926) .|  Anab initio study. &3
O sa53dpmin (265,639) 2o AT By: Carvalho, P. A. 5.; Miwa, R. H. Journal of Applied Fhysics. Aug2013, Vol. 114 Issue 6, p063705. 6p. 5
Fl s (264,147) Color Photographs, 3 Graphs. DOL: 10.1063/1.4817848.

i ! We have performed an ab initio total energy investigation of the electronic and structural properties of
O] 4B4E (53,604) nitrogen adsorbed Mb(100) surface, N/Nb(100). We find an energetic preference for the nitr...
[ % (14,890) #1B: NIOBIUM; RESEARCH; NITROGEN; ADATOMS; SCANNING tunneling microscopy; ELECTRONIC
structure - Research; ELECTRONIC density of states
STES #iBE=: Academic Search Premier

J EMEZME | SEIE: (13)
v Ffi: Thesaurus Term

» 1l 3. - Electronic structure of Vanadium pentoxide: An efficient hole injector for

. organic electronic materials. =

o HAT By: Meyer, 1.; Zilberberg, K.; Riedl, T.; Kahn, A. Journal of Applied Physics. Aug2011, Vol. 110 Issue 3,
» AT ' p033710. 5p. DOL: 10.1063/1.3611392,

Pppep—,




AR @

¥ E M, "electronic on 2013-09-14 08:51 PM"

o, i i
] BRI BF A L
EBSCO WA, electronic ¢

BB A

epalerts@epnet.com

LRSS E LT UBEFIRPEA
3 3 STl

k&R VBRI EMR

| RERR | iR

sHeR




electronic on 2013-09-14 08:51 PM

FEAESEESMEENNAE. TEES . EESFNE "2ERE +. ZFNERESLSaTRENTENL . BT Internet Explorer BEMEFRILIETIRERFE. H—#THEE.

Multiphase-Leg Coupling Current Balancer for Parallel Operation of Multiple MW Power Modules.

Ge, Baoming; Lu, Xi; ¥u, Xianhao; Zhang, Maosong; Peng, Fang Zheng <

IEEE Transactions on Industrial Electronics; 03/01/2014
(AN 89975738)
Academic Search Premier

Analysis of Vertical Strip Wound Fault-Tolerant Permanent Magnet Synchronous Machines.

SR 101/ 101

Arumugam, Puvan; Hamiti, Tahar; Brunson, Christopher; Gerada, Chris <

IEEE Transactions on Industrial Electronics; 03/01/2014
(AN 89975755)
Academic Search Premier

A Decentralized Controller Architecture for a Cascaded H-Bridge Multilevel Converter.

McGrath, Brendan P.; Holmes, Donald Grahame; Kong, Wang ¥. <

IEEE Transactions on Industrial Electronics; 03/01/2014
(AN 89975764)
Academic Search Premier

Design and Implementation of Shaped Magnetic-Resonance-Based Wireless Power Transfer System for Roadway-Powered Moving Electric Vehicles.

shin, Jaegue; Shin, Seungyong; Kim, Yangsu; Ahn, Seungyoung; Lee, Seokhwan; Jung, Guhe; Jeon, Seong-Jeub; Cho, Dong-Ho =p

IEEE Transactions on Industrial Electronics; 03/01/2014
(AN 89975743)
Academic Search Premier

A Transmitter or a Receiver Consisting of Two Strongly Coupled Resonators for Enhanced Resonant Coupling in Wireless Power Transfer.

Ahn, Dukju; Hong, Songcheol <

IEEE Transactions on Industrial Electronics; 03/01/2014
(AN 89975724)
Academic Search Premier

Back-Propagation Control Algorithm for Power Quality Improvement Using DSTATCOM.

singh, Bhim; Arya, Sabha Raj <

IEEE Transactions on Industrial Electronics; 03/01/2014
(AN 89975734)
Academic Search Premier

| D1 @®] www.ebsco.com




electronic on 2013-09-14 08:51 PM

FIEEESNEESHREHNNE. iTHEES , EFsFmnd "E0E7E" +. ZFNENEELE FEETENL , B Internet Explorer S ithtiErRT]
5.

e TTEZE

~  TEuE
SOTRBR, TEE IS L 5
AR e

Multiphase-Leg Cuuplinq e MV Power Modules.

=45 electronic on 2013-09-14 05:51 FM

IEEE Transactions on Industrial Elg§c B [ i T] S )

(AN 89975738) CIFhnE sz )
Academic Search Premier PR T [TEE | [ i ]

Ge, Baoming; Lu, Xi; Yu, Xianhao; Zharlg

Analysis of Vertical Strip PR usernat Baplorer OS(T. 4N RO SRR nouk Machines.

Arumugam, Puvan; Hamiti, Tahar; ErurI;

IEEE Transactions on Industrial El§ctronics: 03,/01,/2014
(AN 89975755
Academic Search Premier

A Decentralized Controller Architecture for a Cascaded H-Bridge Multilevel Converter.

McGrath, Brendan P.; Holmes, Donald Grahame; Kong, Wang Y. =

IEEE Transactions on Industrial Electronics: 03,/01,/2014
(AN 89975764
Academic Search Premier

Design and Implementation of Shaped Magnetic-Resonance-Based Wireless Power Transfer System for Roadway-P:
Vehicles.

shin, Jaegue; Shin, Seungyong; Kim, Yangsu; Ahn, Seungyoung; Lee, Seckhwan; Jung, Guho; Jeon, Secng-Jeub; Cho, Dong-Ho =

IEEE Transactions on Industrial Electronics: 03/01/2014
(AN B9975743)



EEMEEEE v :
bE= |E | TR
——lT

electronic on 2013-09-14 08:51 PM (3R I

RERETHT FLGE!
AJLAFE Internet Explorer B{FR "EFAIE" HNEfEFHEEEMRNE.

w EERME

electronic on 2013-09-14 08:51 PM

20135F9H15H | 4:58:50

Multiphase-Leg Coupling Current Balancer for Parallel Operation of Multiple M

2013398158 | 9:01:56 | Ge, Baoming; Lu, Xi; Yu, Xianhao; Zhang, Maosong; Peng, Fang Zheng =§

IEEE Transactions on Industrial Electronics: 03/01,/2014
(AN 89975738)
Academic Search Premier

Analysis of Vertical Strip Wound Fault-Tolerant Permanent Magnet Synchronou

2013598158 |, 9:01:56 | Arumugam, Puvan; Hamiti, Tahar; Brunson, Christopher; Gerada, Chris =

IEEE Transactions on Industrial Electronics; 03,/01,/2014
(AN 89975755)
Academic Search Premier

A Decentralized Controller Architecture for a Cascaded H-Bridge Multilevel Con

201398158 | %:01:56 | McGrath, Brendan P.; Holmes, Donald Grahame; Kong, Wang Y. =

IEEE Transactions on Industrial Electronics; 03/01/2014
(AN 89975764)
Academic Search Premier

Design and Implementation of Shaped Magnetic-Resonance-Based Wireless Po
Roadway-Powered Moving Electric Vehicles.




i}

it

57
i

=]



FeE LW | KEE®R | FHR O BZ v

E7I14%E: Business Source Premier | %F#1BE
BARRE L @
PRFRT  BFRE  SHERT  HERRRER




Hax | hm || A5ER | H#0 | 5

E74:%: Business Source Premier | E{E#I{ERE AL ITIAZ

€3 €3

ETHE SH4ET  HERRREER

&b

Hl%E: Business Source Premier -- Publications

| |

© FFEEE O HEENEE O PREEXEF

m: F—% | T—i» 4 ABCDEFGHIJKLMNOPQRSTUVWXYZ P

iR E R

A-Mark Financial Corporation SWOT Analysis
HEIRFE: 12/01/2003
£: 12/01/2003
A PoF &3

A. 0. Smith Corporation SWOT Analysis
FEidx: 04/01/2008 to present
£37: 04/01/2008 to present
g
A POF 23

A. Schulman, Inc. SWOT Analysis
HHI2F:: 01/01/2008 to present
£ 37 01/01/2008 to present
el
A POF &%

A.G. Barr, PLC SWOT Analysis
HFBIRFE: 03/01/2004
£X: 03/01/2004
A PoF £

A.G. Edwards, Inc. SWOT Analysis
HEF: 08/01/2006
%32: 08/01/2006
= POF &7

A.G. Spanos Companies SWOT Analysis
HEIZF: 01/01/2008 to 07/01/2011
F£3: 01/01/2008 to 07/01/2011
S



FE | LW | A5ER |l | FE o

E7Eta%E: Business Source Premier | itfF#11EE AL Tk A

&3 ED

EXhE SHRT HEFREFE

st

F%i: Business Source Premier -- Publications

Harvard Business Review ‘

@ HFaEE O HEBNEE O REAEXEF

m: F—% | T—1r» 4 ABCDEFGHIJKLMNOPQRSTUVWXYZ b

R ER RN

Harvard Business Review
FHi2F:: 10/01/1922 to present
£37: 10/01/1922 to present
L =S
A POF2¥; ZIHTML 2%

B Harvard Business School Cases
F B3 04/01/1942 to present

£ Harvard Business School Press Books
HEi2F: 04/01/1986 to present

£ Harvard International Journal of Press/Politics
HHi2%: 01/01/1997 to present

W Harvard International Review
FHi2F: 03/01/1990 to present
£ 3: 03/01/1990 to present
=, L= 5
A POF23; ZIHTML 2%

£ Harvard Journal of Law & Public Policy
FHi2%: 01/01/1990 to present
gsﬁ: 01/01/1990 to present
A POF 237; ZI HTML 232

=Y Harvard Law Review
F B2 04/15/1887 to present
$37: 04/15/1887 to present
L
4 poF 271



dikzn
AE—FIEFE  TRIEFE»

T EE
HrrmEA % R "Harvard Business Review"

#RE@: Harvard Business Review
ISSN: 0017-8012

A IZE: Harvard Business School Publication Corp.
60 Harvard Way
Boston MA 02163
United States of America

BHIEF: 10/01/1922 to present

10/01/1922 to present

eriodica
#H: Management; Strategic Flanning

#HA: Written for upper level management. Presents analysis of management problems and helpful commentary on advanced
thinking and practice in all fields of management and administration.

HME#E URL: http://wwaw.hbr.org
WE: 12
EIfTE#H: No

w7

HARYARD BUSINESS
SCHOOL PUBLISHING

FRERT
+2013

+ 2012
+ 2011
+ 2010
+ 2009
+ 2008
+ 2007
+ 2006
+ 2005
+ 2004
+ 2003
+ 2002
+ 2001
+ 2000
+1999
+1998
+1997
+ 1996
+1995
+ 1994
+1993
+1992
+1991
+1990
+1989
+1988
+1987
+ 1986
+1985
+ 1984

+1983

o

it



«HRHEX  HwEE THPOF

@

=| wmez
“T rorew

34 Harvard Business Review
H#A: October 1, 1922

T fEmh

TE2XHRE

»

1-5|6-10|11-15 3 o

ESSENTIAL 1
GROUNDWORK...

THE TAXATION OF 11
CAPL..

m

BANK MANAGEMENT 19
AND ...

THE FUTURE OF 24
AMERIC...

CREDITOR'S 317
v H&E
g-3:3.8 1

ESSENTIAL GROUNDWORK FOR A BROAD EXECUTIVE THEORY.

HARVARD
BUSINESS REVIEW

OCTOBER
1922

VOLUME 1
NUMBER 1

ESSENTIAL GROUNDWORK FOR A BROAD
EXECUTIVE THEORY

By WALLACE B. DONHAM

“The gipsy in dsic Minor makes iron nails one at a time with a
hammer on an anvil, just a5 hiv ancestors did before him for hun-
dreds of years. I have seen him doing it; bat I also observed that his
small children were stark naked and that his larger ones had only
one garment . . . o . In indusiry and commerce all things are be-

rome new.”

NLESS we admit that rules of
thumb, the limited experience of
the executives in each individual

business, and the general sentiment of the
street, are the sole possible gnides for ex-
ecutive decisions of major importance, it
is pertinent to inquire how the representa-
tive practises of business men generally
may be made available as a broader foun-
dation for such decisions, and how a
proper theory of business is to be ob-
tained. The theory of business, to meet
the need, must develop to such a point
that the executive, who will make the nec-
essary effort, may learn effectively from
the experiences of others in the past what
to avoid and how to act under the condi-
tiens of the present. Otherwise, business
will continue unsystematic, haphazard, and
for many men a pathetic gamble, with the
failores of each serious business depression
made up largely of the best moral risks.

CHarLES W, EvLior

No amount of theory can be a substi-
tute for energy, enthusiasm, initiative,
creative ability, and personality, nor will
it take the place of technical knowledge.
Now, however, all of these personal guali-
ties may be coupled with an adequate tech-
nical equipment, and yet the executive of
wide experience may fail through our in-
ability to grasp the broad underlying
forces controlling business, a knowledge
of which would give a sound basis for
judgment. It is a serious criticism of our
business structure that it so long lacked an
adequate method by which these broaa
forces may be appraised, their probable
course charted, and their applications to
individual executive problems made res-
sonably clear.

The Importance of Business Precedemr

The need of a better theoretical basm
for executive action exists in all lines of
industry. Business decisions are now gov-

13
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Columbia Electronic Encyclopedia, 6th Edition. Jun2013, p1-1. 1p.
Reference Entry

Qinghai or Tsinghai (both: ching’hi”), province (1990 pop. 4,510,000), c.279,000 sq mi (722,797 sq km}, W
China. Xining is the capital. Qinghai lies in the Tibetan highlands at an average elevation of 9,800 ft (3,000 m)
and is mainly a high, desolate plateau. The central region has the vast, swampy Qaidam [Mongolian,=salt
marshes] basin, and in the northeast there is the large Qinghai Hu or Koko Mor [Chinese and Mongolian,=blue
sea] salt lake for which the province is named; it is the largest lake in China. In the precipitous mountain
gorges of the south rise some of E Asia's greatest rivers; the Huang He (Yellow), the Chang, and the Mekong.
The chief economic area and the most densely settled part of the province is in the NE around Xining; there
coal is mined and grain and potatoes are grown. Extensive irrigation and the use of early-ripening spring
wheat increased production in the late 20th cent. Ethnic Chinese (from China proper) and Chinese Muslims
predoeminate in this region. The south is inhabited by Tibetans wha live a precarious existence based on stock
herding and marginal farming. Stock breeding is also important; Qinghai horses are world famous. The
Qaidam basin was once peopled only by a scattered population of Tibetan, Kazakh, and Mongol herders, but
from the 1950s to the 1970s there was an influx of Chinese to work in the mineral extraction industries there
(oil, iron ore, salt, lithium, boron, zinc, potash, magnesium, and lead). Salt is so abundant that it is used for
building blocks and for road pavement. Heavy industry, utilizing the province's store of mineral resources, has
increased steadily since the 1950s. Thousands of miles of highways have been constructed to link Xining and
the Qaidam basin with adjoining provinces; there are rail links between Xining and Lanzhou, in Gansu prov.,
and Lhasa, in Tibet. Historically a part of Tibet, the Qinghai region passed to the Mongel overlords of China in
the 14th cent., when it became part of Gansu. It came under Chinese (Ch'ing dynasty) control after 1724 and
was administered from Xining as the Koko Mor territory. Over the centuries Chinese settlers have proceeded
up the Xining and Huang He rivers from Lanzhou, penetrating deeply into ethnic Tibetan territory in the

ast. In 1928, Qinghai became a province of China. The Communist government established

“ bmous districts for the Tibetan, Chinese Muslim, Kazakh, and Mongal minorities. The noted Kumbum

ery is SW of Xining.[ABSTRACT FROM PUBLISHER]
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American Accent

Australan Accent
Qinghai or Tsinghai (both: ch g accont D Pop- 5,626,722), ¢.278,000 sq mi (722,797sq km), W China. Xining is the

capital. Qinghai lies in the Tibetan highlands at an average elevation of 9,800 ft (3,000 m) and is mainly a high, desolate plateau.
The central region has the vast, swampy Qaidam [Mongolian, =salt marshes] basin, and in the northeast there is the large Qinghai Hu
or Koko Mor [Chinese and Mongolian,=blue sea] salt lake for which the province is named; it is the largest lake in China. In the
precipitous mountain gorges of the south rise some of E Asia's greatest rivers; the Huang He (Yellow), the Chang, and the Mekong.

The chief economic area and the most densely settled part of the province is in the NE around Xining; there coal is mined and grain
and potatoes are grown. Extensive irrigation and the use of early-ripening spring wheat increased production in the late 20th cent.
Ethnic Chinese (from China proper) and Chinese Muslims predominate in this region. The south is inhabited by Tibetans who live a
precarious existence based on stock herding and marginal farming. Stock breeding is also important; Qinghai horses are world
famous. The Qaidam basin was once peopled only by a scattered population of Tibetan, Kazakh, and Mongol herders, but from the
1950s to the 1970s there was an influx of Chinese to work in the mineral extraction industries there (oil, iron ore, salt, lithium, boron,
zinc, potash, magnesium, and lead). Salt is so abundant that it is used for building blocks and for road pavement. Heavy industry,
utilizing the province's store of mineral resources, has increased steadily since the 1950s. Thousands of miles of highways have been
censtructed to link Xining and the Qaidam basin with adjeining provinces; there are rail links between Xining and Lanzhou, in Gansu
prov., and Lhasa, in Tibet. The noted Kumbum lamasery is SW of Xining.

Historically a part of Tibet, the Qinghai region passed to the Mongol overlords of China in the 14th cent., when it became part of
Gansu. It came under Chinese (Ch'ing dynasty) contrel after 1724 and was administered from Xining as the Keko Mor territory. Over
the centuries Chinese settlers have proceeded up the Xining and Huang He rivers from Lanzhou, penetrating deeply into ethnic
Tibetan territory in the northeast. In 1928, Qinghai became a province of China. The Communist government established
autonomeous districts for the Tibetan, Chinese Muslim, Kazakh, and Mongol minorities. In 2010 an earthquake caused severe
destruction in parts of S Qinghai; some 2,700 people were killed.

Copyright of Columbia Electronic Encyclopedia, 6th Edition is the property of Columbia University Press and its content may not be
copied or emailed to multiple sites or posted to a listserv without the copyright holder's express written permission. However, users
may print, download, or email articles for individual use.
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Qir - 5,626,722), .279,000 sq mi (722,797sq k), W China. Xining is the capital. Qinghai lies in the Tibetan high
plat Lol lie e i Mongolian,=salt marshes] basin, and in the northeast there is the large Qinghai Hu or Koko Mor [Chinese and ©
in Sentence only b Medium se some of E Asia's greatest rivers; the Huang He (Yellow), the Chang, and the Mekong.

Th Waord only Fast of the province is in the ME around Xining; there coal is mined and arain and potatoes are grown. Extensive ir
201 S Muslims predominate in this region. The south is inhabited by Tibetans who live 3 precarious existence based
hof Mo highlighting led only by a scattered population of Tibetan, Kazakh, and Mongal herders, but from the 19505 to the 1970s
iro lead). Salt is so abundant that it is used for buiding blocks and for road paverment. Heavy industry, utilizing

Th e eeeeeeemenlin k. Xining and the Qaidarm basin with adjoining provinces; there are rail links between Xining and Lanzhou, in G

Historically a part of Tibet, the Qinghai region passed to the Mongol overlords of China in the 14th cent., when it became part of Gansu. It came under Chinese (Ch'
territory. Over the centuries Chinese settlers have proceeded up the Xining and Huang He rivers from Lanzhou, penetrating deeply into ethnic Tibetan territony i
government established autonomous districts for the Tibetan, Chinese Muslim, Kazakh, and Mongol minorities. In 2010 an earthguake caused severe destruction in parts ¢
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Qinghai or Tsinghai (both: ching ki), province (2010 pop. 5,626,722), €.279,000 sq mi (722,7975q km), W China. Xining is the capital. Qinghai lies in the Tibetan highlanc
plateau. The central region has the vast, swampy Qaidam [Mongolizn,=salt marshes] basin, and in the northeast there is the large Qinghai Hu or Koko Mor [Chinese and Mont
in China. In the precipitous mountain gorges of the south rise some of E Asia's greatest rivers; the Huang He (Yellow), the Chang, and the Mekong.

The chief economic area and the most densely settled part of the province is in the ME around Xining; there coal is mined and grain and potatoes are grown. Extensive irrigal
20th cent. Ethnic Chinese (from China proper) and Chinese Muslims predominate in this region. The south is inhabited by Tibetans who lwe 3 precarious existence based on
horses are world famous. The Qaidam basin was once peopled only by a scattered population of Tibhetan, Kazakh, and Mongol herders, but from the 1950s to the 1970s the
iron ore, salt, lithium, boron, zing, potash, magnesiumn, and lead). Salt is so abundant that it is used for buiding blocks and for road pavement. Heavy industry, utilizing th
Thousands of miles of highways have been constructed to link Xining and the Qaidam basin with adjoining provinces: there are rail links between Xining and Lanzhou, in Gansl

Historically 2 part of Tibet, the Qinghai region passed to the Mongol overlords of China in the 14th cent., when it became part of Gansu. It came under Chinese (Ch'ing
territory. Owver the centuries Chinese settlers have proceeded up the Xining and Huang He rivers from Lanzhou, penetrating deeply into ethnic Tibetan territory in th
government established autonomous districts for the Tibetan, Chinese Muslim, Kazakh, and Mongol minorities. In 2010 an earthquake caused severe destruction in parts of 5
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Abstract

In this article the author examines aspects
related to digital libraries, notably the ease
of access, function and use. It is noted that
digital libraries are those facilities in which
information is stored in a digitized format
and accessible by a computer. The author
states that digital libraries will gain in
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Intraduction

Rapid advances in infarmation technologies have revolutionized the role of libraries. As a result,
libraries face new challanges, tors, demands, and ions. Libraries are t
services and infarmation products to add value to their services and to satisfy the changing information
needs of the user community. Traditional libraries are still handling largely printed materials that are
expensive and bulky. Information seekers are no longer satisfied with only printed materials. They want to
supplement the printed information with more dynamic electronic resources. Demands for digital
infarmation are increasing.

Digital libraries will start gaining ground in India in the present century. We are heading toward an
environment in which digital information may substitute for much print-based infarmation. A library's
existenca does not depand on the physical form of documants. lts mission is to link the past and the
present, and help shape the future by preserving the records of human cullure, as well as integrating
emerging information technologies. This mission is unlikely to change in the near future.

Digital libraries come in marty forms. They attermpt to provide instant access to digitized
infarmation and consist of a variely of information, inchuding multimedia.

Definition

A digital library is a library in which collections ara stored in digital formats {as opposed to print,
microfom, or other media) and accessible by computers. The content may be stored locally, or accessed
remotely. Tha first published use of the term may have bean in a 1988 repart o the Corporation far
National Research Initiatives. The term was first popularized by the NSF/DARPA/NASA Digital Libraries
Iniliative in 1994, Bush {1945} created a vision based on experience {“Digital library.”)

‘The Digital Library Federation defines digital libraries as:
Organizations that provide the resources, including the specialized staff, o select, structure, offer
intellectual access to, interpret, distribute, preserve the infegrity of, and ensure the persistence
over time of collections of digital works so that they are readily available for use by a defined
community or set of communities. (Shiri 2003)

The DELOS Digital Library Reference Model defines a digital library as:

An organization, which might be virtual, that comprehensively collects, manages and preserves
far the long term rich digital content, and offers to its user communities specialized functionality
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Abstract

Psoriasis is a chronic inflammatory skin condition which affects 2-3% of population around the world.
Psoriasis Area and Severity Index (PASI) is a gold standard to assess psoriasis severity as well as the
treatment efficacy. Although a gold standard, PASI is rarely used because it is tedious and complex. In
practice, PASI score is determined subjectively by dermatologists, therefore inter and intra variations of
assessment are possible to happen even among expert dermatologists. This research develops an
algorithm to assess psoriasis lesion for PASI scoring objectively. Focus of this research is thickness
assessment as one of PASI four parameters beside area, erythema and scaliness. Psoriasis lesion thickness
is measured by averaging the total elevation from lesion base to lesion surface. Thickness values of 122 3D
images taken from 39 patients are grouped into 4 PASI thickness score using K-means clustering. Validation
on lesion base construction is performed using twelve body curvature models and show good result with
coefficient of determinant (R2) is equal to 1.
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Objective Assessment of Psoriasis Lesion
Thickness for PASI Scoring using 3D Digital
Imaging

M.H. Ahmad Fadzil, Hurriyatul Fitriyah, Esa Prakasa, Hermawan Nugroho, S.H. Hussein, Azura Mohd. Affandi

Ab:

N sis is skin condition
which affects 2-3% of population around the world. Psoriasis Arca
and Severity Index (PASI) is a gold standard to assess psoriasis
severity as well as the treatment cfficacy. Although a gold standand,
PASI is rarcly used because it is tedious and complex. In practice,
PASI score is determined subjectively by dermatologists. therefore
inter and intra variations of asscssment are possible to happen even
among expert dermatologists. This rescarch develops an algorithm to
assess poriasis lesion for PASI scoring objectively. Focus of this
rescarch is thickness assessment as one of PASI four parameters
beside arca. erythema and scaliness. Psoriasis lesion thickness is
measured by averaging the total clevation from lesion base o lesion
surface. Thickness values of 122 3D images taken from 39 patients
are grouped into 4 PASI thickness scor wing K-means chistering,
Validation on lesion base construction is performed using twelve
body curvature models and show good msult with coefficient of
determinant (R%) is equal to 1.

Keywords—3D digital imaging. basc constuction. PASI
psoriasis lesion thickness.

L INTRODUCTION

SORIASIS s a chronic inflammatory skin condition which

is caused by speed-up replacement of human skin cell
Psoriasis can affect any stage of life, but it usually occurs
during second and third decades of life. Psoriasis also occurs
inany gender or race with equal amount of male and female: 2
10.3% of population is living with psoriasis [1]

There are seven types of psoriasis based on the symptom
and appearance which are plaque psoriasis. pustular psoriasis.
exfoliative  psoriasis psoriasis, flexural poriasis.
erythodermic psoria is arthritis. About 80% of

sis [2]. Plague psoriasis appears
ilvery-white scales on top of red and thick patches.
Silvery-white scales are skin shedding as the result of speed-
up growth of the skin cell. Red patches are due to increasing
amount of blood vessels to support the speed-up growth,
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Dermatologists use 4 types of treatments 1o cure psoriasis:
topical therapies, ultr s. systemic medication and
the latest one is biological injection [3]. Treatment applied
depends on psoriasis severity level and patient condition. For
mild to moderate psoriasis. dermatologists apply topical
therapies. For moderae 1o severe psoriasis, dermatologists
apply UV light therapies and systemic medication.
Dermatologists have to monitor patient s condition as the UV
light therapies and systemic medication give side effects. The
latest treatment found. biological in ction, is only for severe
psoriasis where topical therapies. ultraviolet lights, and
systemic medication treatments can not cure the psoriasis.
This injection blocks certain immune cell (T cell) to act, as
this speed-up growth of skin cell is the cause of psoriasis.
Biological injection also alters the immune response to the
skin cell's growth.

Dermatologists use their knowledge and experience o
decide which treatment to be applied. Patient’s physical
condition which differs from one another akso needs to be
noted. Treatment may include combination of several
treatments to increase the treatment efficacy and reduce side
effects. Dermatologists also change dosage and rotate the
treatment. In every L dermatologists need to assess
patient's psoriasis severity as well as monitor the treatment
efficacy.

The gold standard to assess psoriasis is Psoriasis Area and
Sevesity Index (PASI) [4]. In PASI caleulation, human body
is divided into 4 regions: head, trunk. upper extremities and
lower extremities. Each body region has 4 parameters that
need to be determined which are psoriasis area, erythema
(redness), thickness, and scaliness. Each body region is
weighted differently regarding the proportion of Body Surface
Area (BSA). Head is weighted 0.1, tunk is 03, upper
extremities is 0.2 and 0.4 for lower extremities. PASI scoring
is caleulated using (1).

PASI=0(R + T, +S,)A +0.XR + T +S,)A +
03R +T+S)A+04R+T+S)A o

Ais for area (score 0-6). R is redness (score 0-4). T is
thickness (score 0-4), S’ is scaliness (score 0-4), /1 is for head
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