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The 98 most-cited cheroky articles that were published in 1984 are surveyed. Discussion highlights
include the selection process for the papers, research-front activity indicating focused efforts in the
field of organic su~rconductors, geographic and institutiomd affiliations of the papers, as well as
the tive most-cited chemistry papers, with emphasis on new examinations of molecular structure.
The trends (supercmsductivity and how molecules bind with each other) were precursors to the 1987
Nobel Prizes in physics and chemistry.

Somewhat belatedly, this essay provides
the list of 1984 “chemistry” papers most
cited from 1984 to 1986 in the Science
Citah”onMe-@’ (SCF’ ) (see Bibliography).
Each year since 1983, I we have identified
groups of highly cited, recently published
chemistry papers. This is the fifth such study
and includes 98 papers. We have also in-
cluded 1987 data for each paper.

While our 1983 study was dominated by
work dealing with nuclear magnetic reso-
nanee, the emphasis in 1984was on research
examining organic superconductors and the
molecular mechanisms of complex struc-
tures-work that preeeded the 1987 Nobel
Prizes in both physics and chemistry.Z,J

Separating most-cited chemistry papers
from other fields has been problematic. To
help solve these problems, we used a
“Chemistry Citation Index,” an in-house
unpublished subset of the XI Iiited essen-
tially to the journals covered in hrak?xChem-
icus@. Even so, many papers identified are
in tangential fields such as bhehernistry, the
earth science-s, physics, and the like. We
made a conscious a~mpt to remove papers
that would more appropriately fall into our
lists of most-cited life and physical-aciencea
papera for 1984. The list was then reviewed
by outside referees to further cull papers in
peripheral fields. Nevertheless, the papers
in the BiblioeraDhv still include a number

of such papers; for example, two chroma-
tography papers deal with amino-acid anrdy-
sis-one by Brian A. Bidlirtgmeyer, Steven
A. Cohen, and Thomas L. Tarvin, Waters
Associates, Milford, Massachusetts, and the
other coauthored by Robert L. Heinrikson
and Stephen C. Meredith, Departments of
Biochemistry and Pathology, Universi~ of
Chicago, Illinois (the third most-cited paper
in the list). Another paper, authored by
Ferdinand Bohlmrmn and colleagues, Insti-
tute for Organic Chemistry, Technieal Uni-
versity of Berlin, Federal Republic of Ger-
many (FRG), concerns botanical chemistry,
dealing with the makeup of plant aromas.

Journals

The 41 journals that published the 1984
most-cited chemistry papers are listed in
Table 1. They encompass many different
areas of chemistry. The Jourrrafojrhe Amer-
icarsChemical Society (JACS) continues to
dominate these annual studies. JACS ac-
counted for 23 papers-5 more than in the
previous study. In 1981, however, JACS
published 74 of the papers listed. Despite
its continued prominence, only one paper of
the top five in 1984 appeared in JACS.

On the other hand, another American
Chemical Society (ACS) ioumal, Accounts
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Table 1: The 41 jourrmta that prrblfaftedthe papers Matedfrt the l%bfiogmptty. A-the number of papers from
each joumaf that appear in the Bibliography. B= the country of publicatimr of each journal. The numbers in
parentheses are the 1984 impact factors for the joumafs. (The 1984 impact factor equats the number of 19S4
citations received by the number of 1982-1983articles in a iournal divided by the number of articles published
by the jnumaf during that same period.) Data were taken km the 1984 JdR”.

Jourm+f

J. Amer. Chem. k.
(4,43)

Accnunt. Chem. Res.
(7.65)

Anal. Chem. (3.02)
* Angew. Chem. Jnt. JM.

(4.01)
Jnorg. Cbem. (2.60)
J. Chem, Phys. (3.00)
J. Phys. Chem. (3.11)
Nature (10.25)
Phys. Rev. Lett. (6.50)
Tetmbcdmn Lett. (2. 18)
Amu. Rev. Phys. Chem.

(9.54)
J. Electmanal, Clrem.

Interfac. (2.40)
J. Magn. Resonance

(2.69)
J. Phys, Chem. Ref. Data

(4,39)
Mol. Cryst. Liquid Cryst.

(1.28)
Science (8.2 1)
Advan. Organornctal.

Chem. (10.38)
Advan, Polym. Sci. (5.56)
Anal. Binchem. (2.52)
Bicchernistry-USA (3.S4)
Can. J. Clwm. (1.40)
Chem. f.ett. (1.59)

A

23

7

5
5

4
4
4
3
3
3
2

2

2

2

2

2
1

1
I
1
1
1

B

us

us

us
FRG

us
us
us
UK
us
us
us

Switzerland

us

us

UK

us
us

FRG
us
us

of Chemical Research (ACR), provides the
second largest group in the Bibliography—
seven. Considering that ACR is one of the
highest impact review journals published,
this is not surprising. Most ACR papers pro
vide a concise overview with a good histor-
ical orientation. While the journal covers re-
search developments, its editorial policy em-
phasizes intelligibility to nonexperts. Con-
sistent with a modem trend in reviews, most
papers do not exceed six published pages.
However, such a page limit is unusual for
traditional review journals, where articles
tend to be much longer.

Analytical Chemistry and Angewandte
Chemie–Intentational Edition in English
each accounted for five papers, with the lat-
ter having the first and fifth most-cited ones.
Since Angewande Chemz”eis published in
both German- and English-language exli-

.

Journal

CRC Crit, Rev. Sol. St.
Mat. Sci. (1.67)

Environ. Sci. T.drrrd.
(2.60)

J. App]. Cryst. (1.16)
J. Biol. Chem. (6.12)
J. Cartmhyd. Chem.

(0.85)
J. Catal. (2.65)
J. Chem. SIX. Cormnm

(2.44)
J. Chronratogr. (1.83)
J. Chrornatogr, Sei. (1.81)
J. Mol. BioL (6.54)
Organic Reactions (9. 13)
Organometalhcs (3.26)
Phys. Rev, B—Condensed

Matter (3. 13)
Phytochemiaery(1.23)

** Pisma Zh, Ekap. Teor.
Fiz. (1.30)

Polyhedron (1. 12)
Proc, Nat. Acad. .%i.

USA (8.93)
Prog. Nucl. Magn. Ream,

Spectros. (7.70)
Pure Appl. Cbem. (2.04)

A B

1 us

1 us

I Denmark
1 us
1 us

1 us
1 UK

1 The Netherlands
1 us
1 UK
1 us
1 us
1 us

1 UK
1 USSR

1 UK
1 us

1 UK

1 UK

*alao published in Gem as Angew, Chem.
**translated in JETP Lett. —Engf. Tr. (1. 10)

tions, we unified citations to both versions.
(This was also done for the Soviet journal
Pis ‘ma v Z&anal Eic.spenrnental‘noi i
Teoreticheskoi Fiziki and its English transla-
tion, JETP Letters.] Inorganic Chemisny,
the Journal of Chemical Physics, and the
Journal of Physical Chemiwry each had four
papers. The number of papers from these
journals is about as expected, except Inor-
ganic Chemistry did not appear in the pre-
vious list.

Geographic and Institutional Amiations

Seventy-one papers in this study have US
institutional addresses, while the FRG ranks
second with 11. These figures have not
changed much over the years (wtggesting a
steady output of important chemistry-cuient-
ed research), although the number of US
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papers has increased by five over last year’s
tally. Eight UK papers appear in the Bibli-
ography, followed by four each from Japan
and Switzerland, three each ffom Canada
and the USSR, two from Italy, and one each
from Austraha, France, Israel, and The
Netherlands. These data have not changed
significantly from previous studies. Data on
institutional affiliations can be examined in
Table 2.

Of the 41 unique journals represented in
this study, those published outside the US
include 2 from the FRG, 8 from the UK,
and 1 each from Switzerland, Canada,
Japan, Denmark, The Netherlands, and the
USSR. Twenty-five of the journals were
published in the US. However, most of these
journals are today considered international.

The authors in the Bibliography are affil-
iated with 83 institutions. The four most fre-
quently occurring are, in descending order:
the University of California (represented by
five campuses) with 13; the Argome Na-
tional Laboratory, Illinois, as well as the
University of Texas, Austin, each with 5;
and Caltech, Pasadena, with 4. It should be
said that the University of California has
been represented in the top three institutions
in all our previous annual chemistry-paper
studies.

Citation IX@ for I$Mogmphy Papers

The average paper was cited 49.2 times
during the three-year period 1984-1986 (the
median was 40.5). This included 3.7 cites
for 1984; 19.8, for 1985; and 25.7, for
1986. As shown before, the impact of
chemistry papers is hardly felt in the first
year. Citations increase from year to year
and usually peak in the third year after pub-
lication-rather than in the second year as
in the life sciences and high-energy phys-
ics. Note, however, that for over one-third
of the papers, citations increased in 1987.
h is natural for journalists to speak about
“hot” papers as those published in the last
year or so. However, science doesn’t work
in exactly the same way as other human af-
fairs. Disc jockeys may be able to promote
the hot tunes of the week, but it ordinarily
takes more fundamental changes and time

Table 2 National locations of the foatitutional
aff’iirrtions listed by aurbors in tbe Bibliography,
accordingto rotalappwmrwa (cdrrnrr A). B= numb
of papers coauthored with researchers affiiated with
institutions in other countries. C= national locations
of inatirurions listed by coauthors.

Country A B c

us 71 8 Canada, FRG, France,
Italy, UK

FRG 11 4 Israel, Switzerland, US
UK 8 2 Australia, US
JaPan 40
Switzerland 4 1 FRG
Canada 32US
USSR 30
Irrdy 22US
Austratia llUK
France Ilus
Israel I 1 FRG
Tbe NeUrerlands I O

to cause dozens of researchers throughout
the world to test new ideas or technologies.

Of the 98 papxs listed, 76 are core doc-
uments in ISI@ research fronts; 1 is core to
a 1984 front, 45 are core to 1985 fronts, 63
are core to 1986 fronts, and 58 are core to
1987 fronts. I am often asked about the sig-
nificance of those papers that are notiden-
tified as core to any research front. This does
not mean these papers are not seminal. It
may be due simply to the lack of co-cita-
tion with other core papers and the way we
cluster them.

If we examine the papers cited by those
‘‘noncore” but well-cited 1984 papers, we
can ident@ the research fronts to which they
are primarily connected. This is done by ac-
cessing the 1S1database, for example, on
Data-Star. Thus, any of the 1984 papers not
identified as “core” are connected to several
fronts through their normal citation patterns.
For example, the paper by Michael J.S.
Dewar, Department of Chemistry, Univer-
sity of Texas, Austin, entitled ‘‘Muhibond
reactions cannot normally be synchronous, ”
would be associated with research front
#84-0805, ‘‘1,3-dipolw cycloaddition reac-
tions and DieIs-Alder reactions of nitrogen-
containing compounds. ” Since the average
chemistry paper cites over 25 papers, there
are that many opportunities for the paper to
be linked to that many of the research fronts
in our database.
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Authorship

There are 266 unique authors for the 98
papers listed in the Bibliography, although
there are 287 author appearances-indicat-
ing there are authors with more than 1paper
in this study. There is 1 author with three
papers (Dewar) and 16 authors with two
publications, with most being secondary au-
thors. Ordy five are first authors on both of
their papers: Roger Atkinson, Statewide Air
Pollution Research Center, University of
CaIiiomia, Riverside; Alan H. Cowley, De-
partment of Chemistry, University of Texas,
Austin; John R. Miller, Argome National
Laboratory; Mantled T. Reetz, Department
of chemistry, University of Marburg, FRG;
and Jack M. Williams, Argome National
Laboratory. There is an average of 2.9
authors per paper. Table 3 lists data on the
number of authors per pa~r.

Research-Front Highlights

Examining the research fronts to which
the 1984 most-cited chemistry papers are
core reveals that several concern the topic
of organic superconductors (fundamentally
a physics concept), including three of the
fronts listed in Table 4. These three fronts
contain the highest number of core papers
from the Bibliography (#85-2068, #8&2094,
and #87-2095). One of the papers, authored
by V.F. Kaminskii and colleagues, Institute
of Chemical Physics, Academy of Sciences
of the USSR, Moscow, appeared in the well-
known Soviet physics journal Pis ‘ma v
Zhurnal Eksperirnentai ‘noi i Teoreticheskoi
Fiziki (JETP Letters) -illustrating how the
demarcation between physics and chemis-
try is, at times, quite nebulous. This is most
apparent in fields like chemical physics/
physicrd chemistry.4 Similarly, an essen-
tially mathematical term-fractals (self-sim-
ilar geometrical objects)-is the topic of two
papers, one by David Avnir and Dins Farin,
Department of Organic Chemistry, Hebrew
University of Jerusalem, Israel, and Peter
Pfeifer, Faculty of Chemistry, Bielefeld
University, FRG; the other is by J. Klafter,
Exxon Research and Engineering Company,
Annandale. New Jersev. and A. Blumen.

Tabte 3 Tbe nmd?er of smtbora per papsr for rbe
1984 chemistry articles most cited in the SCP,
19S4-1986.

Number of
Authors

per Paper

10
8
6
5
4
3
2
1

Number
of

Papers

1
3
5

10
9

18
31
21

Department of Theoretical Chemistry,
Munich Technical University, FRG.

Another topic that appears with some
tlequency in the Bibliography is intramolec-
ular Diels-Alder reactions. In fact, two re-
search fronts in Table 4—#86-0803 and
#87-2376—explicitly involve these reac-
tions, which were named afler German
chemists Otto Diels (187’6-1954) and Kurt
Alder (1902-1958). In these reactions, mol-
ecules containing alternate double and single
bonds react with a mmpound containing a
double bond, resulting in a new compound
containing a cyclohexene ring.

As specialized and technical as these
papers may be, there are those whose titles
might have some apperd to laypersons and
the press. For example, a paper by Atkin-
son, mentioned earlier, and Alan C. Lloyd,
Environmental Research & Technology,
Inc., Newbury Park, California, concerns
“Evaluation of kinetic and mechanistic data
for modeling of photoehemical smog. ” Pub-
lished in the Journal ofPhysical and Chem-
ical Reference Data, it is a “critical evrdu-
ation of the rate constants, mechanisms, and
products of selected atmospheric reactions
of hydrocarbons, nitrogen oxides, and sulfur
mides in air. ” Such data collections and re-
views are vital to finding long-range solu-
tions to complex environmental problems.

Another paper published in an ACS jour-
nal, Environmental Science & Technology,
;oncems ‘‘High-resoMk.m PCB anrdysis:
Yynthesisand chromatographic properties of
ill 209 FCB conveners. ” This methods and
malysis paper was coauthored by Michael

302



Table 4 Tbe 19S5, 1986, mrd 19S7fSl” research fronta that include at least three of the 1984chemistry papers
as core documents. A= number of Bibliography paprm that arc core to each research tkont. B= total number
of core documents. C= total number of citing papers publiahcd for the year designated by the prefix.

Number

85-2068
S6-0803

86-0866

86-2094

S6-3340

87-2095

87-2376

87-3659

Nnme

Stnrciute, prqatiea, and design of organic conductors and supercmrductora
Irrtramokcufar Diels-Afder cyclmaddition, organic synthesis utilizing chirrd

srdfoxides, and pardrdfy regio-controlled photocherrricatdecmrjugation
Flow-ir!jecdon systems, electrochemical pre-treatrnent at high negative potentials,

and stearic-acid moditlcd carbon paste electrodes
Organic conductors., srrperrorrductingBEDT-TTF salts, and band electronic

structures
Long-range electron transfer, intervaterw transfer electronic absorption band of

binuclcar mixed vaterrce complexes, and beU-shaped energy-gap dependence
f-figh.TCauperccrnductingstate of &(BEDT-TTF)213,molecular conductors, BEDT-

TTF charge-transfer safta, band electronic structures, and ambient pressure
fntramolecubir Diels-Ahier reaction, Lewis acid-catafyzed ene addition, and cbiral

iaoprerrylethers
Wctrmr-trrmsfer rates, charge separation in the vesicrdar system, and advent

reorganization dynamics

D, Mullin, Large Lakes Research Station,
US Environmental Protection Agency,
Orosse Ile, Michigan, and colleagues. Sum-
marizing this study of polychlorobiphenyls,
the authors state that the “synthesis and
chromatographic properties of all 209 PCB
congeners will lead to a more comprehen-
sive understand@ of the ecodynamics of
PCBS in the environment. This work, cou-
pled with the identification of the more toxic
PCB components..., will permit a more ra-
tional assessment of the environmental and
human health effects of these compounds
since it will now be possible to quantitate
the major toxic PCB congeners which bio-
concentrate in wildlife and human tissues. ”
In comection witi these papers with imme-
diate interest to Iaypersons, I hope to com-
pile a “Press Citation Index” to determine
how many papsm have caught the attention
of those communicating science to the
public.

Moat-Cited Papers

Stone/Isolobal Chemistry

F. Oordon A. Stone, Department of In-
organic Chemistry, University of Bristol,
UK, authored the most-cited paper. Entitled
“Metal-carbon and metal-metal multiple
bonds as limnck in transition-metal chem-

ABC

5 27 203
3 53 450

3 48 399

7 45 293

4 37 472

6 41 260

3 13 125

5 17 305

istry: the isolobrd comection, ” the work re-
ceived 108 citations between 1984 and 1986.
Transition metals are the class of elements
on the periodic table characterized by an in-
complete imer shell of electrons; these
metals have good electrical and thermal con-
ductivity. The term ‘‘isolobal” was intro-
duced in the 1970s by a group under the di-
rection of Nobelist (chemistry, 1981) Roald
Hoffmarm, Cornell University, Ithaca, New
York. Two molecular fragments (such as
CH3 and Mn(CO)5) are said to be isolobrtl
if the number, symmetry properties, approx-
imate energy, and shape of their outermost
orbitals are similar.s The Bibliography also
lists 1987 cites as well,

A paper that straddles the boundaries of
organic and inorganic chemistry (’‘organo-
metallic chemistry’ ‘), Stone’s work dis-
cusses how a‘ ‘new domain for synthesis has
developed following recognition that the
metal-carbon and metal-metal multiple
bonds present in certain Iow-valent trrtnsi-
tion-metd complexes are reactive centers for
the attachment of metal-ligand fragments. ”
This work relates the outer electron orbital
shells of organic groups to those of metal-
ligand fragments, based on the work of
Hoffmann.b Indeed, it is rdso connected to
the 1987 Nobel Prize in chemistry, which
was awarded for work concerning the link-
ing stmctures of the cryptate family of
molecules. q
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Lias, Liebnran, and I-evin/Gas-Pkre
Molecules

The seeond most-cited 1984 chemistry
paper, a 113-page data review, is entitled
‘‘Evahtated gas phase basicities and proton
affinities of molecules; heats of formation
of protonated molecules. ” This work ap-
peared in the Journal ofPhysical and Chem-
ical Reference Data. Coauthored by Sharon
G. Lias and Rhoda D. L-win, Center for
Chemical Physics, National Bureau of Stan-
dards, Gaitherxburg, Maryland, and Joel F.
Llebman, Department of Chemistry, UN-
versity of Maryland Baltimore County, Ca-
tonsville, the paper compiles and evaluates
the available data on the intrinsic acid-base
properties of moleeules in the gas phase, that
is, in the absence of solvent. Tables of the
moleeules, ordered according to proton af-
finity as well as empirical formula, rdso in-
clude listings of the heats of formation of
the molecules and the corresponding proton-
ated species. Lirrsgives her thoughts on why
the paper is referred to so often:

When experiments permitting the rnca-
surement of these particular molecular
properties (of considerable interest to or-
ganic chemists) became possible in the
early 1970s, there was quite a lot of ac-
tivity and data were generated in many
laboratories. Unfortunately, the experi-
mental results were normalized in differ-
ent ways by different researchers, so it was
difficuft to compare results or use data on
two different molecules generated in dif-
ferent places. The significance of our
paper is that we pulled together aff the data
and put them onto an internally consistent
scale. I think that this is why., .it has
become the single authoritative source for
all these &ta.7

In the first three years after its publica-
tion, the paper was cited in 105 publications.
Also cited in 57 new papers in 1987, this
review is well on its way to Citadon
Ck.ssic@ status.

Heinrikson and Meredith/Amino-Acid
Chromatography

Ordinarily, a paper published in Analyti-
cal Riochemistrv would turn UD in a list of

most-cited life-sciences articles. However,
the third most-cited paper, “Amino acid
analysis by revenephaae high-performance
liquid chromatography: precohmm deriva-
tization with phenylisothiocyanate, ” has
been cited outside of biochemistry journals,
and so turns up in this chemistry study.
Authored by Heinrikaon and Meredith, men-
tioned earlier, the paper delineates the pro-
cedures and methods for the “quantitative
derivatization of amino acids.. and for the
separation and quantitation of the result-
ing.. .denvatives by reverse-phase high-per-
formance liquid chromatography. ” This
paper discusses separation chemistry tech-
niques but involves primarily protein chem-
istry (an area more oriented towards the life
sciences). From 1984 through 1986 it was
listed as a reference in 104different articles.

ReetzlChiral-Compound Chemistry

The fourth most-cited chemistry paper,
with over 100 explicit citations, is entitled
“Chelation or non-chelation control in ad-
dition reactions of chiral a- and &alkoxy
carbonyl compounds. ” Authored by Reetz,
mentioned earlier, this work can be consid-
ered a mini-review paper on a new synthetic
method of making mirror-image pairs of
molecules. This was accomplished by con-
trolling chelation (the predisposition to join
into a ring-like structure) while adding
chemicaJ species that donate electrons, as
well as by a process that did not control che-
lation. This research is related to the work
of Nobelists Donald J. Cram (chemistry,
1987), University of California, Los
Angeles, and Hoffinann, both of whom were
subjects of recent essays. s$

SailLard and Ho-lCarbon-Hydrogen
Activation

Speaking of Hoffmann, he appears with
Sean-YvesSailkud, also of Cornell, as coau-
thor of the fifth most-cited work in this
study. Hoffmatm is well known in the sub-
field of organometrrllics known as C-H ac-
tivation, which is the breaking of earbon-hy-
dro~en bonds in orrmnic compounds. En-
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titled “C-H and H-H activation in transition
metal complexes and on surfaces, ” this
paper has been referenced in over 90 dif-
ferent publications through 19$6. According
to the authors, the paper informs the reader
“how an H-H ~ydrogen-hydrogen] or C-
H [carbon-hydrogen] bond can interact and
eventually break in the proximity of one or
more transition-metal centers .. . . The most
interesting aspect of our study [is] the com-
parison of similarities and differences be-
tween the chemistry that goes on in an in-
organic complex and on a metrd surface.”
Figure 1 is a graphic display of year-by-year
citations to the five most-cited chemistry
papers.

Conclusion

In concluding this study of highly cited
1984 chemistry papers, it is worth noting
that there has been a 40 percent increase in
the number of review papers. In 1984
36 reviews turned up. However, examining
previous years shows that there is not a con-
sistent trend-2 1review papers in 1981; 54,
in 1982; and about 25, in 1983. Neverthe-
less, over the four-year period, ahout 30 per-
cent of the papers turned out to be reviews.
It would be interesting to learn whether re-
views are growing at a faster rate than the
literature itself.

Science watchers are always interested in
knowing what is ‘‘hot” in science. To help
you follow areas of heightened activity
you can scan the “Hot Papers” listing in
each issue of 1S1’s newspaper, THE
SCIEN17S~. Every two months, we search
the SCI database and lcmk for papers that
are cited beyond the rate typical for a given
category of articles. However, chemistry,
as we have seen above, is apt to be short-
changed in any analysis of the most current
year’s output. It is more characteristic to ob-
serve that trends in chemistry warmup grad-
ually over several years. It maybe difficult
for the average citizen to understand why
a 1984 paper is now considered’ ‘hot.” But
there is a long incubation process in com-
municating science, particularly in chemis-
try and other fields, such as the earth
sciences.

Figure 1: Most-cited 19S4&ndstsy ppers. Year-by-
year citations to the five 19S4chemistry papers most
cited in tbe SCW, 19S4-1986.Papers shownare Stooe
F GA. Angew. CAem. Jm. Ed 23:89-99, 1984; Ltas
S G. J. Phys. Chem. Ref. Data 13:695-S08, 1984;
Heinriksrm R L. Anal. Bioehem. 136%5-74, 19W,
Reelz M T. Angew. Chem. ht.Ed.23:556-69, 19W,
snd Saillsrd J-Y. J. Amer. Chem. Sm. 10&2006-26,

. .
.G.
‘.. -

‘.
*.,

/

. . . . ...<.
;.”. .-. -.

0!”
1984 1985 1986 19[

Scientists, it might be said, live in a kind
of time warp. Their ideas are based on a
complex structure of theories, methods, and
so on. They are exposed to hundreds, if not
thousands, of novel ideas in the course of
a year-far too many for even the most pro-
digious memory to keep track of. Mere lists
of outstanding papers represent a good sam-
ple of the excellent work done in chemistry
each year, but no matter what method you
choose-quantitative citation analysis or
qualitative peer review—some significant
work will not yet be accounted for. It would
be a dull world, indexxl, if every pioneer
were recognized in hk youth, no less in his
lifetime. But those who are sensitive to the
limitations of human judgment keep work-
ing towards the preferred goal of early
recognition of merit.

*****

My thanks to Peter Pesavento and Eric
I’hurschwell for their help in the prepara-
tion of this essay.

elmlsl
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