19 October 1984, Volume 226, Number 4672

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the
advancement of science, including the presentation of
minority or conflicting points of view, rather than by
publishing only material on which a consensus has been
reached. Accordingly, all articles published in Sci-
ence—including editorials, news and comment, and
book reviews—are signed and reflect the individual
views of the authors and not official points of view
adopted by the AAAS or the institutions with which the
authors are affiliated.

Editorial Board

FREDERICK R. BLATTNER, BERNARD F. BURKE, AR-
NoLD DEMAIN, CHARLES L. DRAKE, ARTHUR F.
FINDEIs, E. PETER GEIDUSCHEK, GLYNN Isaac, NEAL
E. MILLER, FREDERICK MOSTELLER, ALLEN NEWELL,
RUTH PATRICK, BRYANT W, ROSSITER, VERA C. RUBIN,
WILLIAM P, SLICHTER, SOLOMON H. SNYDER, PAUL E.
WAGGONER, JOHN WooD

Publisher: WiLLiaM D. CAREY
Editor: PHILIP H. ABELSON

Editorial Staff

Assistant Managing Editor: JouN E. RINGLE

Production Editor: ELLEN E. MURPHY

Business Manager: HANs NUSSBAUM

News Editor: BARBARA J. CULLITON

News and Comment: COLIN NORMAN (deputy editor),
JEFFREY L. Fox, CONSTANCE HOLDEN, ELIOT MAR-
SHALL, R. JEFFREY SMITH, MARJORIE SUN, JOHN
WALSH

European Correspondent: DAVID DICKSON

Contributing Writer: LUTHER J. CARTER

Research News: ROGER LEWIN (deputy editor), RicH-
" ARD A. KERR, GINA KOLATA, JEAN L. MARX, THOMAS
H. MaucH II, ARTHUR L. ROBINSON, M. MITCHELL
WALDROP

Administrative Assistant, News: SCHERRAINE MACK;
Editorial Assistant, News: FANNIE GROOM

Senior Editors: ELEANORE BuTz, RUTH KULSTAD,
MARY PRESCOTT

Associate Editors; MARTHA COLLINS, SYLVIA EB-
ERHART, CAITILIN GORDON, WILLIAM GREAVES, Lois
SCHMITT .

Assistant  Editors: STEPHEN  KEPPLE, Lisa
McCULLOUGH, EDITH MEYERS

Book Reviews: KATHERINE LIVINGSTON, Editor; LIN-
DA HEISERMAN, JANET KEGG

Letters: CHRISTINE GILBERT

Copy Editor: ISABELLA BOULDIN

Production: JOHN BAKER; HOLLY BisHOP, ELEANOR
WARNER; JEAN ROCKWOOD, SHARON RYAN, BEVERLY
SHIELDS

Covers, Reprints, and Permissions: GRAYCE FINGER,
Editor; GERALDINE CRUMP, CORRINE HARRIS

Guide to Scientific Instruments: RICHARD G. SOMMER

Editorial Administrator: SUSAN ELLIOTT

Assistant to the Associate Publisher; ROSE LOWERY

Assistant to the Managing Editor: NANCY HARTNAGEL

Membership Recruitment. GWENDOLYN HUDDLE

Member and Subscription Records: ANN RAGLAND
EDITORIAL CORRESPONDENCE: 1515 Massachu-
setts Avenue, NW, Washington, D.C. 20005. Area code
202. General Editorial Office, 467-4350; Book Reviews,
467-4367; Guide’to Scientific Instruments, 467-4480;
News and Comment, 467-4430; Reprints and Permis-
sions, 467-4483; Research News, 467-4321. Cable: Ad-
vancesci, Washington. For ‘‘Information for Contribu-
tors,”” write to the editorial office or see page xi,
Science, 28 September 1984.
BUSINESS CORRESPONDENCE: Area Code 202.
Membership and Subscriptions: 467-4417.

Advertising Representatives

Director: EARL J. SCHERAGO

Production Manager: DONNA RIVERA

Adpvertising Sales Manager: RICHARD L. CHARLES

Marketing Manager: HERBERT L. BURKLUND
Sales: NEw YORk, N.Y. 10036: Steve Hamburger, 1515
Broadway (212-730-1050); ScotrcH PLAINS, N.J. 07076:
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI-
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N.
Michigan Ave. (312-337-4973); BEVERLY HiLLs, CALIF,
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657-
2772); SAN Josk, CALIF. 95112: Bob Brindley, 310 S. 16
St. (408-998-4690); DORSET, VT. 05251: Fred W. Dief-
fenbach, Kent Hill Rd. (802-867-5581).
ADVERTISING CORRESPONDENCE: Tenth floor,
1515 Broadway, New York 10036 (212-730-1050).

SCIENCE

Analytical Instruments

Continued improvements in analytical instrumentation are perhaps the
most crucial factor in the vitality of scientific research. This issue presents a
sampling of further advances in analytical capabilities. In recent years the
kinds of substances that can be studied have increased. Sensitivity of
detection has been enhanced. Abilities to isolate minor constituents of
complex mixtures have been improved. The time required for analytical
procedures has diminished.

Gas chromatography coupled with mass spectrometry has been for some
time the analytical method of choice for volatile substances. Even so, it
continues to be improved, for example, through the introduction of durable,
coated capillary columns. With such a device it has been possible to
separate a mixture of 100 plant hydrocarbons in only 6 minutes.

Liquid chromatography is especially useful in dealing with hydrophilic
substances, including many large molecules of biological importance.
Resolution and speed of liquid chromatography columns have been im-
proved. However, the usefulness of liquid chromatography has been less
than ideal. The bottleneck has been detector systems. In special cases
spectrophotometry, electrophoresis, or fluorescence may be employed, but
these methods lack the power and versatility of mass spectrometry. Earlier
when mass spectrometry was employed, the usual practice was to collect a
peak, evaporate off the eluting liquid, and coat part of the residue on an
electrode that was subsequently inserted into the mass spectrometer. The
solid was then subjected to a high electric field, fast atom ion bombardment,
or other excitation that created ions. New techniques now permit better
interfacing of liquid chromatography with mass spectrometry. A thermo-
spray method described in this issue facilitates removal of the eluting liquid
and ionization of the eluted substances. Thus the fluid from the liquid
chromatography can be injected directly into the mass spectrometer. The
molecular weights of undegraded molecules can be determined as well as
the weights of fragments.

The mass spectrometer can be used to provide information about solids
that ordinarily cannot be analyzed by liquid chromatography. A small
portion of the material is subjected to practically instantaneous pyrolysis
within the mass spectrometer. The fragments produced give a good repre-
sentation of the nature of the parent substances.

Mass spectrometers have been undergoing development with, for exam-
ple, new ion sources and the tandem configuration. An interesting version is
the Fourier transform mass spectrometer. The crucial volume in the device
is a cube 2.54 centimeters on a side, bounded by electrodes, and maintained
in a magnetic field. The device is operated as an ion trap with decay times of
as much as half a day. Within the trap a series of operations is conducted,
including ion formation, storage, manipulation, and detection. Resolution at
a mass to charge ratio of 18 is 100,000,000.

The value of applications of nuclear magnetic resonance continues to
increase. Organic chemists find it almost indispensable in the determination
of structure of compounds present in a liquid phase. It is being applied
increasingly to study of solids, and the earlier emphasis on observations of
protons has been supplemented by measurements of other nuclides. One
dynamic application is use in noninvasive imaging in medicine. For many
tissues nuclear magnetic resonance is superior to the CAT scan.

Lasers are being increasingly used as key components in analytical
processes. One use involves the application of tunable dye lasers and takes
advantage of resonant multiple photon ionization to attain excellent selec-
tivity. Illustrative of the power of the method is a demonstration that 10°
atoms of krypton-81 can be sorted out and counted in a sample along with
107 atoms of krypton-80 and of krypton-82 plus 10'? atoms of other atoms or
molecules. With the same techniques it was possible to detect 1078 to 1071°
of a monolayer of anthracene and naphthalene adsorbed on graphite.

—PuiLip H. ABELSON





