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ABSTRACT
The hfarerirds Science Cimrion Index w on CD-ROM, a new specialty index launched by the Institute for

Scientific Information’@, is discussed. The index contains searchable author abstracts, Key Words PfusTM,author

keywords, and Related Records~. The historical evolution of the field is described, along with recent advances

in materials science, and the searching features of the product, The new index joins the Biotechnology,

Neuroscience, Chemistry, and Biomedical Engineering series of specialty indexes announced within the last

year.

Two weeks ago, I described our new Bio-
medical Engineen”ng Citation Index TMon
CD-ROM. I Biomedical engineering is one
of many fields of research that has experi-
enced sustained growth over the last sev-
eral decades. Another multidisciplinmy field
that has shown steady growth, and at times
even explosive growth, is materials science.
We recently launched the Materials Sci-
ence Citation Index~ (MSCITM) to cover
the literature in this field. This is the fifth
such service launched by the Institute for
Scientific Information@ (ISI@) within the
last year. The other databases cover bio-
technology, neuroscience,z and chemistry.3

Materials science is a relatively new term
in the lexicon of science. The term was
first used about 40 years ago.q This may
surprise some readers since we have all
dealt with “materials” for so long. More
than 10,000 years ago, crude tools made
from materials like bone, wood, and stone
preceded the primitive am of smelting, rd-
Ioying, and the firing of ceramics.

Materials science and engint%ring today
involves the study of the fundamental na-
ture of materials, both natural and synthetic,
and their practical applications.s The field
consists of a wide-ranging mosaic of disci-
plines, not the least of which is the hot
subfield of biomaterials. The traditional dis-
ciplines of chemistry, physics, metallurgy,
and ceramics are central to this science.

They are joined by newer specialties, such
as semiconductor physics, nuclear chemis-
try, biotechnology, and superconductors. A
superconductor can be a metal, a polymer,
a ceramic, or a combination thereof. Con-
sequently, the scope of the Materials Sci-
ence Citation Index extends not only to
metals, alloys, ceramics, and glass, but also
to composites, polymers and elastomers,
fibers, textiles, paper, and wood. These ma-
terials have many large-scale industrial ap-
plications-for example, in building and
electrical materials.

Recent Advances in Materials Science

One could describe a litany of multi-
disciplinary advances involving materials
science. More recent examples include the
development of glass fiber lenses with mi-
croscopically narrow channels. These
lenses focus beams of neutrons for use in
materials science.b Another was a report
by Philip Mitchell on the use of electro-
chemical techniques to shape ceramics.?

Current Contents@ readers may recall an
essay on the 1987 Nobel Prize for physics
awarded to K.A. Miiller and J. Georg
Bednorz of the IBM Zurich Research Labo-
ratory, Ruschlikon, Switzerland.s They dis-
covered “superconductivity in a ceramic
material at a temperature significantly
higher than had previously been achieved.
This discovery triggered a worldwide ex-
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... ............. ..... ... ..... . .. ..- ..— ......_. .. .. ...... ...... ...... .._..e.e......... ....._w.....U...._
PRINTING RESULTS

flfter you have selected the records You uant to print, you must

specify the data you uant Included in each printed record.

Press R (for Record format) to specify uhat data You uant included in
each record:

Short record Press S to print bibl Iographic data

(author, title and Journal data>, language,

document type, The Genuine Rrt i c 1e Number and

the number of c i ted references.

Record + I)ddresses Press 9 to print ai 1 the info r!sat ion
1 isted for the short record plus the

authors’ addresses.

Record + References Press R to print al 1 th@ information

1 isted for the short record plus the

record’s cited references.

Press H for Help Index, ESC to leave help system.
-— .. . ..-. . . . -....-...—- ... . . .... . . . . . .. ..— .. . . . .. . . .. . . .. ... ... ... . . . .. . . . . . . . . . . . ..—.-

Figure 1. A portion of the help menu explaining print options

plosion of research that led to the develop-
ment of materiak that superconducted at
even higher temperatures.’” (p. 1336) The
Miiller-Bednorz work involved a ceramic
material consisting of lanthanum, barium,
copper, and oxygen. Their discovery prom-
ises to open up many practical applications
of superconductivity at reasonable prices. 10

The impact of materials science is well
exemplified in the ubiquitous computer chip
made of silicon—the most common ele-
ment on earth. The oxides of silicon are
found in sand and quartz. Semiconductor
integrated circuits are a prime example of
materials science.

Of course, not all computer chips are
made of silicon. Some supercomputers use
gallium arsenide. Electrons travel five times
faster in this material than in silicon. How-
ever, silicon is much cheaper than gallium
arsenide. Researchers have been trying to
combine both materials to achieve high per-
formance and economy.a

1S1’s Special Search Features

The MCI covers more than 400 of the
world’s core journals in materials science,
including 109 periodicals not found in the
Science Citation Irrdexa. In addition, it se-
lectively covers thousands of other jour-

nals from 1S1’shuge database. Articles are
selected by editors familiar with the field,
aided by computer algorithms based on a
variety of selection criteria. Annual cover-
age will include 80,000 to 90,000 source
papers and other editorial items, together
with author abstracts in English. Since the
average item contains about a dozen refer-
ences, this index will include nearly a mil-
lion citations.

All of the specialty citation indexes in
this series are updated bimonthly. Each sub-
sequent issue builds to an end-of-year cu-
mulation. The first IUSC1compact disk cov-
ers January to April of 1992. And, a
cumulative dkk for 199I also is available.

The paramount objective of these spe-
cialty indexes is to provide the specialist
desktop access to a database that is unique
in a number of ways. These databases per-
mit you to conduct focused yet compre-
hensive literature searches.

The navigational possibilities within the
MSC1 are also unique. I’ve discussed our
Key Words Plus TM~~.12 and Related
Record~ 13options before. In 1991, we in-
troduced searchable author abstracts to the
1S1databases. These features, used in com-
bination with author keywords, title words,
journal, cited reference, and address
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U3. 04 — Materials Science Citation Index <Jan 92 - fipr 92> — D3.5

F1-Help FZ-Dat abase F4-Results F5-CIuit

.. ............ .. . ........ . . . . = Search Session -

Set Records Field

1 Basic index

Enter as single uords or phrases: CELL or INTERLEUKIN Z

91t-Fields f)lt-Dictionary lllt-Limit fllt-lhdo f41t-COpyt)uery
lllt-ClearSessi On lllt-PrintSessi On A 1t-SaueSt rategy (llt-RunStrategy

Figure 2A. The initial display screen with the keywords “chemical beam epitaxy” typed in. Press Ah and F keys

simultaneously to get Fields display.

U3.04 — )laterlals Science Citation Index <Jan 92 - Op. 92) — D3.5

F1-Help FZ-Database F4-Results F5-$Ju i t

illt-Fields lllt-Dictionary Olt-Llnit tilt-Undo fl 1 t -COpyOuery

91t-ClearSessi On hlt-PrintSessi On fllt-SaueStrategy (llt-RunStrategy

Figure 2B. Search Fields display.

searches, provide in-depth access to the lit- to the literature three months earlier than
erature from a number of different vantage other comparable services.
points.

Using the CD-ROM
Timeliness To use the MSCI on CD-ROM, you must

Timeliness has always been a hallmark obtain a compact disk player or drive. These
of 1S1 service. Our integrated production devices are increasingly becoming standard
system makes it possible to provide access equipment. 1S1will gladly help you in ac-
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U3.E4 — Iiaterials Science Citation Index (Jan 92 - fipr 92) — D3.5

F1 -Hel p FZ-Database F3-Search F5-Quit

Set 1: Basic index

CHEif lC~L BEi%’1 EPITI!XY
_._ .. . . = . . . ..- .. . . . . . . . Records: 1 or 15 -.. .- ~~ .

llspnes-DE Qui nn-UE Tamargo-tlC Pudensi-flflfl Schuarz-Sfl Brasi I-HJSP

Nahory-RE Gregory-S

Grouth of fllxGal-xQs Parabolic Quantun-Uel Is by Real-Tine Feedback-
Control of Composition (English) ❑> I)rticle

RPPLIED PHYSICS LETTERS

Uo 1 68 [SS 18 W 1244-1246 1992 (HHB74)

Related Records: 28 Cited References: 11

<PgDn>

RelatedRecords citedReFs aBstract/Keyuords Ilddresses

Uieu Collect Print Saue

Figure 3A. Display for record ccmlaming search words “chemical beam epitaxy.” When B key is presssed the

following abstmcf appears.

U3.04 — Iiaterials Science Citation Index (Jan 92 - Opr 92) —————D3.5

F1-Hel P FZ-Database F3-Search FS-QU i t

fibstract/Keyuords Press ESC to leaue abstractzkeyuord display.

Key Llords Plus: ttOLECULf!R-BEfWl EPIThXY

llbstract:
Epitaxial lllxGal-xRs structures uhose conpositlons x uary

continuously uith thickness according to a given input function haue been

groun by chemical-beam epitaxy under closed-loop el 1 ipsornetric control.

288- and 5EB-angstron parabolic quantum uel 1s analyzed by

photoref lectance and secondary-ion mass spectrornetry, respect iueIy, shou

that actual compositions follou target ualues to uithin 8.02 in x. Grouth

of the Z88-angstroti prof i Ie uas contro 1 led using cornposit ions

el 1 ipsornetrical lY determined f’or the outermost running 3.1 angstrom
(approximately 1 monolayer> of depositing material.

Figure3B.Abstmc: of anicle by D.E. Aspnes with tbe words “chemical beam epimxy.’”

quiring a drive should you not have one.
To install the search software, simply in-
sert the floppy disk that is supplied. It
guides you in selecting the options for your
hard disk and printer. In previous essays,
I’ve not described the many print options
available to you in this system, but this is
indicated in Figure 1.

Once you’re ready to search, the initial
screen is shown (Figure 2A). At the bot-
tom of this screen are various options. By
pressing the Alt and F keys, you are shown
the basic fields you can search alone or in
combination (Figure 2B). However, we
have selected the first example by using
the “default” screen—Basic Index (high-
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U3. 04 — tlaterials Science Citation Index (Jan 92 - (lpr 92) — D3. 5

F1-Help FZ-Database F3-Search ~ F5-Orrit

Parent Record: 1 of 15

Asmes-DE Grouth of RlxGal-xCw Parabo 11. Ouantur.r-Uel 1s hu Real -Tir.re Feedbac. . .
.. ... ..... ........ ........~...._...A. . ..< ----- Related Records: i of 28 - . . ..~.=------------ (Level 1) =

Yao-H Snyder-PG

Insitu El 1 Ipsornetric Studies of Optical and Surface-Properties of

Gaf)s( 189> at Elevat~d-Ternperatures (Engl i sh) => f)rt icle

THIN SOLID FILffS

Uol 286 1SS 1-Z pp 283-.?87 1991 (GZ3ZZ>

Related Records: 28 Cited References: 17 Shared References: Z

<PgDn>
. .. ----- . . ._..-....= . . . . .. . . . . . . . .. . . . .. .... .. . . .. . . .. . ...... . . . ... . . . . . . . .. . . .. . . .. . . .. . . .. . . . . . . . .. .... . . . . .. . . . . —... ----

RelatedRecords c 1tedReFs sHaredRefs aBstract/Keworrfs Qddresses

Uieu Collect Print Saue ‘FlakeSet

Figure 4A. First of 20 records related to Aspnes paper displayed in 3A. Simply press R key.

U3.04 — Materials Science Citation Index (Jan 92 - fipr 92) — D3,5

F1-Help FZ-Databa.se F3-Search ~ F5-CJui t

Parent Record: 1 0

ttsunes-DE Grouth Press 4 to search on hl $rh 11 ghted ref erenc.e. ,.
—.... .... ....... ... ... Press ESC to leave share~ re~erence display.

Shared References: Z I

Yao-H Snyder-P

1~

. . . . . . .

[nsitu Ellipsorr STUDN11-~fl-1989-J-UIIC-SCI-TECHNOL&J7J;3Z91

GaIIs<i@B) at El --- ,- —..—..-.,.- —. .. .. .. . . . . . . . . .. .. .. . ... . .. . . .. . ..- . ..-.....>.= —..---.—

THIN SOLID FILflS

Uol 286 1SS 1-Z pp 283-287 1991 <GZ3ZZ)

Related Records: ZLf C i ted References: 17 Shared References: Z

<PgDn;

RelatedRecords citedReFs sHaredRefs atlstract /Keyuords flddresses

Uieu Co11 ect Print Save ‘t’lakeSet

Figure 4B. Display of 2 Shared References. Just press H key.

lighted). TMs search tield combines in one (Figure 3B). Incidentally, epitaxy is from
command a search of all keyword fields, the Greek word meaning “atmmging upon.”
including title, author, keywords, Key Words The process of epitaxial growth is one of
Pius, and abstracts. When you dkplay a improving on the quality of crystal strtrc-
record, the term is highlighted wherever it ture through thermal agitation of atoms.
occurs. Thus, in Figure 3A, the search term Figure 3A shows the first record of 15
“chemical beam epitaxy” does not appear retrieved in a search of the Basic Index on
in the title but does appear in the abstract “chemical beam epitaxy.” Figure 3B shows
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. ............ ....... ..... ... . . . .. . ..M..U .. ...._..._L......
HELP INDEX

SERRCHING

F3-Search tlenu

The Basics

The Search Session Screen

Selecting a Search Field

Using a Field Dictionary

Using Truncation

Using Boolean <Logical> Operators

Performing a Basic Index Search

Perforr!lng a Title Uord Search

Perform i ng a Keyuord Search

Perfomi ng an Rbstract Uord Search

Perf mwi ng an Author Nat$e Search

Pert’or* 1ng an Rddress Uord Search

Perforrring an tlbbreuiated Journal Title Search

Perfort!lng a Full Journal Title Search

Editing Search Statements

Setting Search Lirrits

Press ~ to see help for high] ighted topic, ESC to leaue help systen.
. . .. . . . . . . ... .. . . . .. . . . . . . . .. . . . . . . . . .

F@re 5A.Display of portion of Help Index wh}ch appears when F 1 option key is pressed. “Performing a Citntion
Search is highlighted.

PERFOR?IING II CITED REFERENCE SEhRCH

II ci ted reference search al 10US you to search the bib] iography of

every record in the current database for a cited author, publ i cation

or patent. Only those records that cite the author, publication

or patent you specify ui 11 be retrieved uhen you execute your search

statement. This method of searching May be the best bray of finding

cornrnona 1 i ty betueen pub] i shed papers.

The follouing steps uill allou you to perform a citation search:

1. From the Search Session Screen, press @LT>-F to access the

Fields menu (for detailed inforfiation about search fields,

choose “Select i ng a Search Field” frotr the Help Index>.

z. High] ight CITflTION and press <ENTER>, or press C.

3. Press <QLT>-D to access the Citat Ion diet ionary.

Scrol 1 through the entries, or type a portion of your search

Press H for Help Index, ESC to leave help systere.

Figere 5B. When the J return key is pressed, text (above) appeara that explains the various search options available

to the researcher. The tex[ continues when you scroll down using the arrow key.

the authors’ abstract, obtained simply by has two references in common with the pa-
pressing the B key. per by Aspnes. These are displayed in Fig-

No matter how you have retrieved a Ure4~.
record, you can immediately navigate to a
series of Related Records. These are Da- 1Comprehensive Coverage

pers that share references in common ;ith In addition to coverage of research on
the target paper. Figure 4A shows the first the fundamental properties of materials, the
of 20 records related to the Aspnes paper MSCI includes references to the testing and
in Figure 3A. The paper by Yao and Snyder characterization of materials, laboratory
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U3.E14— I’taterlals Science Citation Index (Jan 92 - Ilpr 92) — D3.5 –

F1-Hel P F2-Database F4-Results FS-QU i t

. . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . .. Search Session c . . . . . . ..= . . . . . . .

Set Recor . . . . . . . . . . . . . . . . . . . . . . . . . ...=.... . . . . . . . . . .. .. . . . ...= . . . . . 74
Press SP6CE to rnark4mnark term, ~ to transfer term to query.

3 Type letter(s) to ~oue to another part of the dictionary.

Records Cited references

4
. .: ..,,, . . .

~

t

5 f TSt3NG-tdT-i986-J-flPPL-PHYS-U66-P4182

i TSANG-UT-i986-J-ELECTROf4-FIOTER-U15-PZ35

3 TS14NG-UT-1987-FIPPL-PHYS-LETT-U5tI-Pi376

3 TSQNG-UT-1987-I)PPL-PHYS-LETT-U51-P761

1 TSilNG-UT-1987- lEEE-J-OifllNTUtl-ELECT-UZ3-P936

1 TSFING-UT-1987-J-CRYST-GROUTH-U81-PZ61

1 TSftNG-UT-1987-SEH ICONDUCT-SEtlItkET-UZ4 -P397

1 TSfiNG-UT-1987-SEM ICONDUCTORS-SEll Ifl-UZ4-PCH7

Z TSflNG-UT-1989-J-CRYST-GROUTH-U95-PIZl
-.. 1 TSilNG-UT-1989-ULS I -ELECTRON I CS-HIC-UZ1-PZ55

ftlt-Fi 1 TSfING-UT-1989-ULSI -ELECTRONICS-tl IC-UZl-PZS6 1

hit-Clear —..- . . . . . . . . . ..-.. --- . . . . . . . . . ..-.- ....= --

Figure 6A, CiIation Index Dictiomwy listing for TSANG-WT,

— u3. e4 — Ilaterials Science Citation Index (Jan 92 - Ilpr 92) — D3.5

F1-Help FZ-Database F3-Search ~ F5-Quit

Set 3: Citation

TS(4NG-UT-1986-APPL-PHYS-LETT-U49-PZZB

- . . ..---– . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . Records: 1 of 3 -

Feng-ZC fil 1 er~an-1111 Barnes-Pfl Perkou i tz-S

Rarnan-Scattering of InGafis/InP Groun by Uniform Radial Flou Epitaxy
(English) ❑> A-title

9PPLIED PHYSICS LETTERS

Uol 68 1SS’ 15 pp 1848-1858 1992 (HN481>

Related Records: 20 Cited References: 22

<PgDn>

RelatedRecords citedReFs aBstract /Keyuords addresses

Uieu collect Print Save

Figure 6B. Display of i of 3 papers turned up in cited reference search of 1986 paper by W.T. Tsang,

techniques and quality control, fabricating
and finishing, structural analysis and de-
sign, etc.

The hot field of biomaterials is treated
as a subset of materiais science. You will
find articles not only relating to the devel-
opment and testing of substances used in
the human body, but also to the anaiysis

and application of biological materials and
the use of organisms in materials engineer-
ing. Coverage extends to cellulose chemis-
try, dental materials, and synthetic resins,
among others.

Information systems designers often for-
get that most users are especially interested
in learning the details of software and, in
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r u3. e4 — flaterials Science Citation Index (Jan 92 - flpr 92) — D3. S

F1-Help FZ-Database F4-Results FS-OU i t

..—............. .— - Search Session . . . . . . . . . . . . . . . . . . ...==P. . . . . . . . . . . . . . ..........

Set Records Field

1 S6 Iluthor

Yfio-.

z 23 Address

UNIU-?4EBRRSKSI

,)

........................... .. ... . ...................................... .. . .
Olt-Fields filt-DIct ionary fllt-Lirnit Alt-Undo h 1t -Copy$uery

lllt-ClearSessi On hlt-PrintSessi On 91 t-SaveStrategy lllt-RunStrategy

F@me 7A. Example of search for a name in combination with a university.

U3. 84 — Materials Science Citation Index (Jan 92 - L!pr 92) — D3. 5

F1-Help FZ-Database F3-Search ~ F5-Quit

Set 3: Set . ..=... . . .. . . . ..—. ..—

1 fIi4D Z $lddresses: Z Press ESC to leave address display.

CTR RI CROELECTR & OPT Ht?T RES, L l?fCOLN, NE

DEPT ELECT ENGN, LINCOLN, NE 68588, USfl

I

UN IU-NEBRIISK9,

Yao-H Snyd 68588, USll
UN I U-NEBRIWKfi,

Insitu EIIi

Gafls( 186) a

THIN SOLID

Uol 2S36 IS

Related Rec

.. . . . . . . . . . . . .

Re 1atedRe

Figure 7B. Address display for H. Yao. Simply press A key,

particular, the jargon associated with it. In highlighted. Figure 5B includes a portion
my personal experience with hundreds of of the help screen for cited reference search-
users of ISI products, I’ve been able to ing.
teach the basic search functions in about
10 minutes. But, once left alone, it is im- Ci~tiOn sea~c~ng
portant to have help instructions written in Unlike conventional systems, the use of
simple language. These permit you to un- our CD-ROM citation indexes allows you
derstand the options availabie without con- to search forward in time. Suppose you’ve
suiting the manual. Figure 5A shows the encountered a paper on chemical beam epi-
Help Index. Cited reference searching is taxial growth of semiconductor materials
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-.
reported in 1986 by W.T. Tsang and E.F.
Schubert. 14 You could perform a “conven-
tional” keyword search as we dld in Fig-
ures2 and 3, but thk would bring in a very
large number of papers on that broad sub-
ject, whereas a citation search would be
more specifically directed to the 1986 pa-
per that has been cited in three papers dur-
ing the four-month period covered in the
rUSCf from January to April, 1992.

To conduct this cited reference search.
you would switch to the appropriate field
(see Figure 2B) using the Alt and F keys
simultaneously. Then simply type TSANG-
WT and press the J return key. You get
the dictionary listing shown in Figure 6A.
This shows each of Tsang’s papers cited in
1992. The 1986 paper in question has been
cited three times. Figure 6B shows the
record for one of these papers.

The search fields for authors and ad-
dresses can be used for a variety of pur-
poses. One common search is illustrated in
Figure 7A. Suppose you’ve heard about a

paper by Yao at the University of Nebraska,
but you don’t remember his or her initials.
So you first create a set consisting of all 56
papers by different authors named Yao.
Then you create another set of papers for
UNIV-NEBRASKA. Using the set com-
mand, you find two papers, one of which is
shown in Figure 4A discussed above. Fig-
ure 7B shows the address display for that
record.

The rUSCI, presently only available for
IBM compatible PCs and NEC systems,
sells for $1,950 a year. A multiple copy
rate is available. For a free trial subscrip-
tion, write Institute for Scientific Informa-
tion, 3501 Market Street, Philadelphia, PA
19104. Or call 1-800-336-4474, or (215)
386-0100, ext. 1483. In Europe, Africa, and
the Middle East call +44-895-2700 16.

*****

My thanks to Paul R. Ryan and Eric
Thurschwell for their help in the prepara-
tion of this essay. Q1992[S1
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