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COVER Laser spectroscopy of samples in diamond-anvil high-pressure cell. The
excitation argon-ion laser (tuned to wavelength of 488 nanometers) is focused by a
lens at upper right corner to a 100-nanogram hydrogen sample at a pressure of 30
gigapascals. The optical arrangement 1s used for Raman scattering, Brillouin
scartering, ruby fluorescence, and laser heating at high pressures. See page 605.
[Photography by Linda Mao, Fairfax, VA]
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More from comet Halley:
polymers in space

PACECRAFT Giotto flew by comet
S Halley in March 1986; on board

was the Positive Ion Cluster Com-
position Analyzer, a heavy-ion analyzer,
that measured at close range the posi-
tive ions present in the comet’s coma
(pages 626 and 628). Peaks in the
spectrum between 40 and 120 atomic
mass units (amu) were regular (appear-
ing at 14- or 16-amu intervals), sym-
metric with nearly constant widths, and
showed decreasing intensities with in-
creasing mass. According to Mitchell ez
al. and Hucbner, this spectral pattern is
best accounted for by a polymer of
formaldchyde (H,CO),, called polyoxy-
methylene. (Hydrogen, oxygen, and
carbon are, together with nitrogen, the
most abundant and chemically active
elements in space.) This polymer has a
long repeating chain; it can break up
into shorter picces and it can bond to
other ions. It may be one of the constit-
uents of cometary dust that can bind
small grains into larger ones. Its pres-
ence was predicted but has not previ-
ously been shown. It is the first polymer
that has been identified in space.

Chernobyl’s signature
in Greenland ice sheet

TTHIN the Greenland ice sheet
there is a new and definitive
stratigraphic ~ marker  for

1986—a layer of radioactive cesium
that was deposited in polar glaciers
shortly after the nuclear reactor at Cher-
nobyl exploded and burned in April
(page 633). The cesium traveled quickly
in a radioactive cloud in the tropo-
sphere where residence times are at
most a few weeks. (In the stratosphere,
residence times are typically more than a
year.) Davidson et al. collected ice and
snow samples from the ice sheet; cesi-
um-134 and cesium-137 were concen-
trated in a single 10-centimcter-wide
band slightly below the surface. Because
the cloud dispersed fairly evenly
throughout North America within
weceks of the accident, it is likely that
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glaciers throughout the Arctic have a
similar cesium band. Such a band
should help in dating ice cores, in calcu-
lating rates of snow accumulation, and
in defining features of long-range atmo-
spheric transport.

Nonprotective antibody
in malaria infections

Q DULTS living in regions where
malaria is endemic become less
susceptible to infection as they

age; the form taken by the protective
immunity is unknown (page 639).
Hoffman et al. report that the presence
of antibodics to the sporozoite stage of
the malaria parasite does not affect sus-
ceptibility to reinfection or the speed
with which such an infection might
develop. In Saradidi, Kenya, individuals
have heavy exposures to the parasites
throughout their lives. Local men were
trecated with antimalaria drugs (that
freed them of current infections). Daily
obscrvations were then made and sub-
jects were monitored for antibody to
the parasites and for the development of
new infections for more than 3 months.
Of the 83 adults participating in the
complete study, 72 percent became re-
infected during the study period regard-
less of their prior sporozoite antibody
status; they reccived on average onc bite
cach day from an infected mosquito
(and hundreds of bites daily from mos-
quitoes that did not carry the parasite).
Unless vaccines can induce much higher
antibody titers than thosc induced natu-
rally, antibody will not be the key to
prevention under these intense condi-
tions of exposure. Protection might
come from some other immunogen of
the parasite or from some other host
response.

Astrocytes and nerve
regeneration

NJURED axons in the spinal cord
and brain typically regenerate only
over short distances; onc of the
impediments to their regrowth is rcac-
tive astrocytes, the star-shaped cells that

arc prominent in the mammalian central
nervous system (page 642). Liuzzi and
Lasck show that the astrocytes do not
act as a physical barrier to axon growth;
instead, they activate certain physiolog-
ic “stop” pathways within the axon that
serve during development to stop axon
growth once a target has been reached.
Dorsal root sensory axons of rats were
crushed and then allowed to regencrate;
others were directed into a cul-de-sac to
prevent them from clongating. Those
confronted with a physical barricr accu-
mulated cytoskeletal proteins and other
structures normally transported to the
growing tip of the axon; those that
confronted astrocytes accumulated few
cytoskeletal structures. Promotion of
axon regeneration after central nervous
system injury must therefore focus on
removal of both the physical and the
physiologic barriers to regrowth.

Moth pheromones
l "EMALE insects ready for mating

release multicomponent sex pher-

omones into the wind; males
downwind from the females respond
with characteristic courtship moves
(page 650). Linn et al. have found that
it is the blend of components in the
mixture that determines the effective-
ness of the released chemicals. Synthetic
phecromone  preparations  containing
one, two, or three components were
tested in field studies of Oriental fruit
moth (OFM) males. Those mixtures
consisting of just the right blend of the
threc components as they exist in the
natural OFM pheromone were most
effective in cliciting wing fanning, walk-
ing, and flight upwind (signs of sexual
activation) by male OFM moths. Flight
tunnel tests of these and two other
species of moths—cabbage loopers and
red-banded leaf rollers—had ecarlier cs-
tablished the importance of the blend in
malec responsiveness. The mechanism by
which a male detects chemical signals
from a female is unclear; however, the
precision and speed with which he can
detect both the quality and the quantity
of constituents in the blend are likely to
directly affect his mating success.
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Research Applications of Lasers

aser light comes in many sizes, shapes, and colors. The most powerful lasers produce

intensities as high as 10'° watts per square centimeter, one trillion times the intensity

at the surface of the sun and enough to cause fusion reactions. Pulses that are 6 X
107"% second in duration, consisting of three optical cycles, are now available from dye
lasers, and wavelengths shorter than 100 angstroms have been generated by x-ray lasers.
Such lasers are interesting objects of study in their own right, but the lasers that operate
within the limits are the workhorses: commercially available and approaching turn-key
reliability. Lasers are increasingly used as tools for scientific research; with them it is possible
to open new avenues of inquiry. In this issue of Science are three articles—in geophysics,
atomic physics, and chemical physics—that present several ways in which lasers are
employed as tools in the laboratory.

Hemley, Bell, and Mao describe some of the uses of lasers in laboratory geophysics.
Inside the earth, planetary matter is subjected to pressures that approach several million
atmospheres and temperatures in the thousands of degrees. Because direct observation is not
possible, an understanding of internal structures and transformations can only be achieved
by simulation of these extreme conditions. Small amounts of minerals or their constituents
are sandwiched between diamond surfaces and subjected to large static pressure, the latter
communicated by the calibrated fluorescence of a ruby chip. An infrared laser beam, passing
unhindered through the transparent diamond, may heat the tiny sample, thus raising the
compressed environment to high temperature. A visible-wavelength laser can probe the
sample for Raman and Brillouin resonances, which reveal the subtleties of the dynamics of
the earth and other planets. Raman spectra disclose the remarkable phase transitions of
minerals under pressure, and Brillouin scattering permits a quantitative measure of the
elastic and acoustic properties important in seismic studies.

Itano, Bergquist, and Wineland describe laser spectroscopy of ions held captive in an
electromagnetic trap. In these experiments, quantum states are studied with extraordinary
precision; from the results we learn more about atomic clocks and fundamental physics.
Confined to a small space and freed from the perturbing influence of neighbors, single
atomic ions exhibit quantum-mechanical resonances that are exceedingly narrow in compari-
son with the broad spectral lines of denser matter. A precisely tuned laser can further
constrain the atomic motion by radiation pressure. Lasers that are under strict frequency
stabilization can be used to record high-resolution spectra of the isolated ion. In other
experiments, this trapped performer can be made to execute quantum jumps, abruptly
fluorescing and then going dark.

Jankowiak and Small review experiments that reveal much about the properties of solids
at temperatures near absolute zero. In particular they discuss “hole-burning” spectroscopy as
a means of extracting harmony from chaos. Amorphous materials, glasses and polymers for
example, are disordered on a microscopic scale, and this disorder is reflected in the broad
optical absorption spectrum of a collection of guest molecules. The confusion caused by this
disorder can be cleared away by carefully exciting a limited group of molecules to higher
energy states with a narrow-band laser. These chosen few molecules, now absent from the
ground state, are represented by “holes” in the spectrum. This select group can be watched
closely: the holes will fill up as the guests rush back to their places. The glass structure can
change, however, before the guest molecules have returned, and persistent spectral holes are
the result. Even at temperatures below 1 K this structural reorganization continues: no
longer thermally activated, the glassy rearrangement instead occurs by quantum tunneling.
With laser hole-burning spectroscopy, researchers can probe the time scales of these dynamic
events over 15 orders of magnitude, obtaining new information about basic properties of an
important class of materials, the disordered solids.

Perhaps the most exciting future role for lasers is in those applications at the limits of
performance: electronic pulse generation with ultrashort laser pulses, long baseline laser
interferometers for gravity wave detection, and the creation of “squeezed” states of light
with exotic statistical properties, to name a few. In these explorations, grand discoveries
await researchers equipped with the next generation of laser tools.—Davip F. Voss
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The Critical Interval

There has long been a need in the industrial world for
low-cost, high-performance permanent magnets. Discoveries
at the General Motors Research Laboratories have led the
way toward meeting this challenge by the application of new
preparation techniques to new rave-earth magnetic materials.

Coercivity Variation

COERCIVITY (kOe)

0 T T T
0 10 20 30 40

DISC SURFACE VELOCITY (m/s)

Coercivity of ProsFeos plotted as a function of
disc surface velocity.

Color-enhanced transmission electron micrograph
of melt-spun Ndo 4Feos having 7.5 kOe coercivity.

WO properties characterize

desirable permanent mag-
nets: large coercivity (magnetic
hardness or resistance to demagnet-
ization) and high remanence (mag-
netic strength). Higher-performance
magnets are required to reduce fur-
ther the size and weight of a wide
variety of electrical devices, includ-
ing d.c. motors. Such magnets are
available, but the cost of the mate-
rials necessary to produce them
severely limits their use. The research
challenge is to select, synthesize,
and magnetically harden economi-
cally attractive materials of com-
parable quality.

Prominent among alternative
materials candidates are alloys com-
posed of iron and the abundant light
rare earths (lanthanum, cerium,

praseodymium, neodymium). In-
vestigations conducted by Drs.
John Croat and Jan Herbst at the
General Motors Research Labora-
tories have led to the discovery of a
method for magnetically hardening
these alloys. By means of a rapid-
quench technique, the researchers
have achieved coercivities in Pr-Fe
and Nd-Fe that are the largest ever
reported for any rare earth-iron
material.

Drs. Croat and Herbst selected
praseodymium-iron and neodym-
ium-iron based upon fundamental
considerations which indicate that
these alloys would exhibit proper-
ties conducive to permanent magnet
development. These properties
include ferro-magnetic alignment
of the rare earth and iron magnetic
moments, which would foster high
remanence, and significant magnet-
ic anisotropy, a crucial prerequisite
for large coercivity.

That these materials do not
form suitable crystalline com-
pounds, an essential requirement
for magnetic hardening by tradi-
tional methods, presents a major
obstacle. Drs. Croat and Herbst
hypothesized that a metastable
phase having the necessary prop-
erties could be formed by cooling a
molten alloy at a sufficiently rapid
rate. They tested this idea by means
of the melt-spinning technique, in
which a molten alloy is directed onto
a cold, rotating disc. The cooling
rate, which can be varied by chang-
ing the surface velocity of the disc,




can easily approach 100,000°C per
second. The alloy emerges in the
form of a ribbon.

I hE researchers found that

variations of the cooling rate
can dramatically affect the mag-
netic properties of the solidified
alloys. In particular, appreciable
coercivity is achieved within a nar-
row interval of quench rate.

Equally remarkable, synthe-
sis and magnetic hardening, two
steps in conventional processing,
can be achieved simultaneously.

“X-ray analysis and electron
microscopy of the high coercivity
alloys reveal an unexpected mixed
microstructure,” states Dr. Croat.
“We observe elongated amorphous
regions interspersed with a crys-
talline rare earth-iron compound”

Understanding the relation-
ship between the coercivity and
the microstructure is essential.
The two scientists are now studying
the extent to which the coercivity
is controlled by the shape and com-
position of the amorphous and
crystalline structures.

“The development of sig-
nificant coercivity is an important
and encouraging step,” says Dr.
Herbst, “but practical application
of these materials requires improve-
ment of the remanence. Greater
knowledge of the physics governing
both properties is the key to meeting
the commercial need for permanent
magnets”

TECHNOLOGY UPDATE: 1987

Subsequent to the research reported
above, Drs. Croat and Herbst added
boron to neodymium-iron as a
glassifier to increase the formation
of the elongated amorphous regions
they had observed in the material.
They reasoned that shape anisotropy,
and thus coercivity, was related to
the presence of these amorphous
micro-needles.

They discovered that the addi-
tion of boron promoted the forma-
tion of a previously unknown ternary
compound: Nd,Fe,,B. Its atomic
magnetic moments are arranged so
that this compound has a large mag-
netization. At the same time, the
researchers found that, compared
with neodymium-iron, coercivity
had risen from 8 to 20 kQOe, and
that the magnetic energy product
had increased by a factor of seven.

On March 31, 1987, General
Motors dedicated a new Delco Remy
plant in Anderson, Indiana for the
production of magnetic material and
finished magnets made from
Nd,Fe,,B under the commercial
name MAGNEQUENCH.

THE
MEN
BEHIND
THE
WORK

Dr. John Croat and Dr. Jan Herbst
did their original work on rare-earth
magnetic materials when both were
Staff Research Scientists in the
Physics Department at the General
Motors Research Laboratories.

Dr. Croat (right) holds a Ph.D.
in metallurgy from Iowa State Uni-
versity. In 1984, he joined GM’s
Delco Remy Division to stabilize the
melt-spinning process for the com-
mercial production of MAGNE-
QUENCH materials. He is currently
Chief Engineer at the Indiana plant.

Dr. Herbst received his Ph.D.
in Physics from Cornell University.
He is now a Senior Staff Research
Scientist and Manager of the Mag-
netic Materials Section in the Phys-
ics Department of the GM Research
Laboratories. His research interests
also include photo-emission theory,
the physics of fluctuating valence
compounds, and superconductivity.

Dr. Croat joined General
Motors in 1972; Dr. Herbst in 1977.
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Extend The Limits of Sequencing with. . .

UNITED

SEQUEN A S

Reduces Gel Background

Gives Uniform Band Intensities
Eliminates Compressions Using dITP
Resolves 500, 600 or More Bases
Easy To Use

*Sequenase™is a novel T7 DNA polymerase specifi
cally engineered for DNA sequencing’. Sequenase™
has been overproduced and purified. Itis highly pro-
cessive; it will polymerize thousands of nucleotides

uninterrupted. ltis notimpeded bytemplate secondary =

structure. Ithas no exonuclease activity, and efficient-

lyincorporates nucleotide analogs (thio-dATP, dideoxy- ==

NTPs, dITP, etc.). Together, these properties make
Sequenase™ideal for determining the sequence of
even ‘difficult” DNAs, and allow reading of sequence

information well beyond the point where traditional =

sequencing enzymes fail.

Sequenase™is used in combination with familiar M13 ="
vectors and primers and either S or 32P labeled ==

dATP. The products can be run on any standard se-

quencing gel apparatus with excellent results. However, =

itis recommended that very long or gradient gels be

used for reading the maximum possible number of =

nucleotides. Specially prepared high purity reagents
are included to insure optimal results.

The convenient Sequenase™Kit, Product #70700
B Sufficient for 100 W Control DNA

Sequences W Stop solution
B Buffer B Sequenase™DNA
B Pre-mixed nucleo- - Polymerase

tides including ITP g Gompiete protocol
B Universal Primer booklet
Kit .o $185.00

For a free copy of our Molecular Biology catalog,
write USB at PO. Box 22400, Cleveland, Ohio, 44122.

Phone 800/321-9322. From Ohio or Canada, call collect %

to 216/765-5000. Telex: 980718. FAX: 216/464-5075.

*Patent Pendling

1. Tabor, S. and Richardson, CC., Proc. Nat. Acad. Sci., USA 84,
No.14, 4767-4771 (1987).

INTERNATIONAL DISTRIBUTORS:

CAMBRIDGE BIOSCIENCE KEBO-AB

CAMBRIDGE, ENGLAND SPANGA, SWEDEN

223 316 855 46-8-760 00 20
RENNER GMBH . TOUZART & MATIGNON
RIEDSTRABE 6, GERMANY PARIS, FRANCE

062 31/44 47 oder 45 24 46-80-85-21

™

=— 1000

= 800

= 600

- 500

400

LUCERNA CHEM AG
LUCERNE, SWITZERLAND
041-44 93 44

TOYOBO COM PANY, LTD.

OSAKA, JAI
06-348- 3786

STATES BIOCHEMICAL
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Essential References...from Wiley-Interscience

ANIMAL EVOLUTION IN CHANGING
ENVIRONMENTS

With Special Reference to Abnormal Metamorphosis
RYUICHI MATSUDA

Provides a detailed explanation of the principles and experimental evi-
dence on special evolutionary factors operating in animals undergoing
metamorphosis.

355pp. (1-87856-1) 1987 $44.95

NUTRITIONAL ECOLOGY OF INSECTS,
MITES, SPIDERS AND RELATED
INVERTEBRATES

Edited by FRANK SLANSKY JR. and J.G. RODRIGUEZ

Provides an up-to-date synthesis of the ways food consumption and
utilization affect organismal performance.

1016 pp. (1-80617-X) 1987 $99.95

SYNAPTIC FUNCTION

GERALD M. EDELMAN, W. EINAR GALL, and

W. MAXWELL COWAN

Reviews the recent research that has revolutionized many of the ideas
of a decade ago concerning synaptic structure and operation, consider-
ing their significance at several levels of organization.

789 pp. (1-85557-X) 1987 $149.95

HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY IN ENZYMATIC
ANALYSIS

EDWARD F. ROSSOMANDO
253 pp. (1-87959-2) 1987 $39.95

DYNAMICS OF EXTINCTION

Edited by DAVID K. ELLIOTT

Featuring the first presentation on the periodicity of mass extinctions,
this book is a major contribution to the growing understanding of their
intensity, rate, and causes.

294 pp. (1-81034-7) 1986 $49.95

THE AEROBIOLOGICAL PATHWAY OF
MICROORGANISMS

C.S.COX

Examines the launch, aerial transport, and subsequent deposition of
potentially biologically hazardous micro-organisms.

304 pp. (1-91170-4) 1987 $59.95

MICROBIAL AUTECOLOGY

A Method for Environmental Studies

Edited by ROBERT L. TATE IlI

This is the first comprehensive analysis of microbial autecology, the
study of the behavior of populations of individual microbial species in
their native habitats. It provides a review of the methods available for
analysis of the biological, chemical, and physical data collected for
autecological study.

266 pp. (1-80922-5) 1986 $42.95

AIDS

The Safety of Blood and Blood Products

Edited by J.C. PETRICCIANI, |. GUST, PA. HOPPE, and

H.W. KRINEN

Addresses the threat AIDS poses and the need to establish practical
guidelines for the safety of blood and blood products. Offers compre-
hensive coverage of currently available data on the use of special pro-
cedures to inactivate the AIDS virus during the manufacture of plasma
derivates, essential blood donor screening strategies, and more.

470,pp. (1-91338-3) 1987 $54.95

ENERGY AND RESOURCE QUALITY

The Ecology of the Economic Process

CHARLES A.S. HALL, CUTIER J. CLEVELAND, and
ROBERT KAUFMANN

With its focus on the interplay of energy with the ecology, this book
offers a fresh perspective on the economic implications of fluctuating
energy resources.

577 pp. (1-08790-4) 1986 $47.50

ARTHROPOD BRAIN

Its Evolution, Development, Structure, and Function

Edited by A.P GUPTA

This unique work provides both a reference and a text on the neuroana-
tomy and neurophysiology of the arthropod brain. New evidence is
included about the composition of the insect brain and its functions.

approx. 590 pp. (1-82811-4) Sept. 1987 $64.95

ECOTOXICOLOGY
F. RAMADE

A comprehensive study of the ecological consequences of environ-
mental pollution by toxic substances. This detailed monograph dis-
cusses the major global contaminants, their behavior in various
ecosystems, methods of transport and circulation, and bioaccumula-
tion inside trophic webs.

262pp. (1-10445-0) 1987 $48.95

DECAYING LAKES

Origins and Control of Cultural Eutrophication

B. HENDERSON-SELLERS

A comprehensive introduction to eutrophication, the process by which
the water quality of lakes deteriorates as a result of increased nutrient
levels. Eutrophication normally takes centuries, but man’s activities are
escalating the natural rate.

254 pp. (1-91218-02) 1987 $59.95

HEMOCYTIC AND HUMORAL
IMMUNITY IN ARTHROPODS

Edited by A.P GUPTA

Discoveries have been made regarding the roles of the various compo-
nents of the arthropod immune system. This state-of-the-art text/refer-
ence includes literature on virtually all of these findings—plus
reinterpretations of old immune system theories.

535pp. (1-82812-2) 1986 $59.95

BRAIN PEPTIDES UPDATE

Volume One

Edited by JOSEPH B. MARTIN, MICHAEL J. BROWNSTEIN, and
DOROTHY T. KRIEGER"

Updates Brain Peptides published in 1983, addressing general areas
of relevance to neuropeptides, including biosynthesis, structural char-
acterization, recent studies on receptors and enzymatic degradation,
and techniques for measurement and analysis.

approx. 250 pp.  (1-81215-3) 1987 $55.00

THE GEOPHYSIOLOGY OF AMAZONIA
Vegetation and Climate Interactions
Edited by ROBERT E. DICKINSON

This careful study explores modeling tropical meteorology and climate,
tropical microclimatology, connections of vegetation to climate, and
impacts of tropical deforestation on regional and global climate.

526 pp. (1-84511-6) 1986 $72.50

NEW HORIZONS IN PLATELET
ACTIVATING FACTOR RESEARCH

Edited by C.M. WINSLOW and M.L. LEE
373pp. (1-91237-9) 1987 $69.95

—

Order through your bookseller or write to Jules Kazimir, Dept. 8-0312

FOR BOOK ORDERS ONLY CALL TOLL-FREE
1/800/526/5368 24 hours a day—7 days a week

In New Jersey, call collect: (201) 342-6707. Order code 8-0312

Prices subject to change and higher in Canada

WILEY-INTERSCIENCE
a division of John Wiley & Sons, Inc.
605 THIRD AVENUE, NEW YORK, N.Y. 10158
IN CANADA: 22 Worcester Road, Rexdale, Ontario MOW 1L1
092-8-0312
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Today its almost impossible
to communicate fully without text
and graphics on the same page.

Lotus Manuscript™

makes it easy to put
a column of text (md\
a graphic element

side by side.

Spreadsheets, graphics /
and charts from 1-2-3®

and Symphony® car
easily be mized with
text on the same page.

Since early cave drawings, people
have found graphics quite effective in
communications. Yet in our information-
driven society, graphics have taken a back
seat to the written word. From typewriters

Try it like thes. Or, try it like this.

Our intelligent print formatter gives you
great control and flexibility over size and
postitioning of graphics on the page.

to word processing, graphical elements
have been treated like afterthoughts, rele-
gated to “exhibit on next page” or “cut
and paste”’ status.

Lotus Manuscript is the first word
processor that is truly a complete docu-
ment creation system. It's ideal for the
needs of technical writers and writers of
long complex documents.

Manuscript allows you to easily mix
text on the same page as graphics: ele-
ments from 1-2-3 and Symphony, graphics
from Freelance Plus, or diagrams and
scanned images from other sources.

With our Document Preview feature
you can see graphics and text on the same
page before it’s printed, with a zoom capa-
bility that lets you take a closer look for
proofing your layouts or equations.

You can tmport
sophisticated graphics
from Freelance® Plus
/ to enhance the com-
mumnications value

of any written
document.

You can throw away
your scissors and glue,
cut and paste are a
thing of the past.

Manuscript is designed to work on
most IBM® PCs and compatibles* Its familia;
1-2-3 interface makes it easy to use. And
our Manuscript evaluation kit makes it easy
to try. For $10.00, you'll get a presentation
disk, working software, and a tutorial manual
To get your evaluation kit, call 1-800-345-
1043, ask for lot
#EA-1450. Or, for
more information,
see your autho-
rized Lotus Dealer,
or write Lotus
Development
Corp., 90 Annex,

Atlanta, GA
30390-03070.

Lotus Manuscript..

© 1987 Lotus Development Corporation, Lotus, 1-2-3, Symphony and Freelance are registered trademarks and Lotus Manuscript is a trademark of Lotus
Development Corporation. IBM is a registered trademark of International Business Machines. *Manuscript and Manuscript Evaluation Kit require 512K and a hard disk.



Biotechnology is changing the world.
Hannover presents
the decisive developments.

m Laboratory technology and
production techniques
m Services

The International Congress
At BIOTECHNICA ’87 leading
specialists from throughout the
world will present papers on
the following topics:

m Polypeptides in therapy

m Enzymatic and microbial
transformation

m Production processes involving
genetically modified cells

The Seminar Program

Business organizations and
political institutions, as well as
groups of exhibitors from
throughout the world will pre-
sent-a wide-ranging program of
seminars. In addition to the
Seminar Program, individual
firms represented at the Exhibi-

Research findings and innovative
products for applied biotechnology.
Hannover presents the decisive
developments.

With more than 300 exhibitors
and around 5,000 visitors, BI1O-
TECHNICA ’87 Hannover will
be the world’s largest and most
important forum for biotechnol-
ogy. In other words, Hannover
serves as the central market-
place for products, information
and contacts with experts

from the USA, Western Europe,
Japan and Eastern Europe.

The main objectives of BIO-
TECHNICA are to accelerate
the transfer of scientific findings
into industrial practice and

to demonstrate marketable
biotechnological products and
processes to potential users.

The combination Exhibition -
Congress — Seminar Program
creates an ideal platform for the
realization of these objectives.

The Exhibition

Companies, major research
establishments and university
research departments present
their latest products, services
and research findings.

The Exhibition will focus on
m Research activities
m Products and processes in the
fields of chemistry, pharmacy,
food production, agriculture,
energy and environmental
protection

tion will be able to demonstrate
their potential within the frame-
work of company presentations.
In 1987, the European Commu-
nity will once again act as
Patron to BIOTECHNICA.

If you require
more information
please contact:

hannover fairs usa, inc.
103 Carnegie Center
P.O. Box 7066
Princeton, NJ 08540
(609) 987-1202

22nd -24th September, 1987
3rd International Exhibition+ Congress
for Biotechnology

Technica’87
Hannover
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Today its almost

impossible

to communicate fully without text
and graphics on the same page.

Robotic Hands

Recent Robotic Hand Research

with cor

Page 3

3 Presently, there disparate i
Lotus Manuscript™ T dekige paite T4 ot St ey EB e o 1
makes it easy o put

a column of text and

fferen g i-hands. Industrial hands are
fairly simple, uni-function, one or two DOF grippers which are currently being used for such
Jjobs as welding and assembly-type functions. Omni-hands are complex, multiple DOF hands.

You can import
sophisticated graphics

Ani hic hands are supple-
mented by sophisticated hardware
and feedback control and offer
many advantages; a large range of
motion and the ability to pick up
and manipulate delicate
parts without causing damage 0
them. Maintaining a stable grasp.
high costs, and complexity of con-
trol relegate this hand (o the status
of a research tool for the present.

a graphic element
side by side.

Until

The complexity of the additional
Sthesdami

h in the

Jfrom Freelance® Plus
/ to enhance the com-
munications value
of any written
document.

degrees
‘Omni-hand is illustrated in Figure 1.

Figure 1, Angié Defnitions of Hand Geometry

work in decisi &k

Spreadsheets, graphics
and charts from 1-2-3®
and Symphony® can
easily be mized with
text o the same page.

January

Since early cave drawings, people
have found graphics quite effective in
communications. Yet in our information-
driven society, graphics have taken a back
seat to the written word. From typewriters

Try it like this. On; bry it like this.

Our intelligent print formaltter gives you
greal control and flexibility over size and
positioning of graphics on the page.

potential of this hand cannot be realized. The d p
with more than one degree of freedom is speeding acceptance by industry as illustrated in the
following graph.

, task strategy, and vision systems is deve
ing cost of prodi a i

loped, the
| hand

INSTALLED ROBOTIC HANDS

for the hand on the arm

‘The cost figures are based on a three
fingered hand, each finger supporting
three DOFs. Lower acquisition costs
will allow an increase in the number
of degrees of freedom employed in
industrial hands. Placing the control

50 as to

reduce the weight on the hand itself
also lowers cost. The hand-object
system was modelled as a rigid body

You can throw away

S in SRk Ao R your scissors and glue,
, when 2
ruﬁm::m force, seeks to cut and ]:;a,sw area
produce a motion or force to return i > ’
N Syt s soiiy: thing of the past.
Scientific Conference

to word processing, graphical elements
have been treated like afterthoughts, rele-
gated to “exhibit on next page” or “cut
and paste” status.

Lotus Manuscript is the first word
processor that is truly a complete docu-
ment creation system. It’s ideal for the
needs of technical writers and writers of
long complex documents.

Manuscript allows you to easily mix
text on the same page as graphics; ele-
ments from 1-2-3 and Symphony, graphics
from Freelance Plus, or diagrams and
scanned images from other sources.

With our Document Preview feature
you can see graphics and text on the same
page before it’s printed, with a zoom capa-
bility that lets you take a closer look for
proofing your layouts or equations.

Manuscript is designed to work on
most IBM® PCs and compatibles* Its familiar
1-2-3 interface makes it easy to use. And
our Manuseript evaluation kit makes it easy
to try. For $10.00, you'll get a presentation
disk, working software, and a tutorial manual.
To get your evaluation kit, call 1-800-345-
1043, ask for lot
#EA-1450. O, for
more information,
see your autho-
rized Lotus Dealer,
or write Lotus
Development
Corp., 90 Annex,
Atlanta, GA
30390-03070.

Lotus Manuscript.

© 1987 Lotus Development Corporation, Lotus, 1-2-3, Symphony and Freelance are registered trademarks and Lotus Manuseript is a trademark of Lotus
Development Corporation. IBM isa registered trademark of International Business Machines. *Manuscript and Manuscript Evaluation Kit require 512K and a hard disk.
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AAAS — Scientific Freedom and
Responsibility Award

To Encourage Scientists and Engineers to
Reflect Upon the Social Implications
of their Professional Actions

The AAAS Scientific Freedom and Responsibility Award of
$1000, established by the AAAS Board of Directors in 1980, is
awarded annually to scientists and engineers who have:

W acted to protect the public’s health, safety, or welfare; or

B focused public attention on important potential impacts of
science and technology on society by their responsible
participation in public policy debates; or

B established important new precedents in carrying out the
social responsibilities or in defending the professional free-
doms of scientists and engineers.

You are invited to submit nominations now for the 1988 award,
to be presented at the 1988 AAAS Annual Meeting in Boston. A
recipient of the award is selected by a panel of judges appoint-
ed by the AAAS Board of Directors. The deadline for receipt of
entries is 31 August 1987.

Requests for nomination forms and more information should be
sent to: Scientific Freedom and Responsibility Award,
AAAS, 1333 H Street, NW, Room 1108, Washington, DC
20005.

AAAS/WESTINGHOUSE AWARD

FOR
PUBLIC
UNDERSTANDING
OF
SCIENCE
AND
TECHNOLOGY

NOMINATIONS INVITED

® New annual Award for working scientists and engineers from
all disciplines who make outstanding contributions to public
understanding of science and technology and are not mem-
bers of the media

® First Award will be presented during the AAAS Annual
Meeting in Boston, 11-15 February 1988

® Award carries a $2,500 prize

® Award sponsored by:
Westinghouse Electric Fund
American Association for the Advancement of Science

For additional information contact:
Patricia S. Curlin
AAAS Committee on Public Understanding
of Science and Technology
1333 H Street N.W.
Washington, D.C. 20005
-202/326-6600

DEADLINE FOR NOMINATIONS IS 15 OCTOBER 1987.

SigmalPlot software
creates publication quality
charts & graphs For
the scientist.

IBM PC and Compatibles

Create professional graphs For scientific  w Greek and math symbols
publications, poster sessions, or lectures. w Polynomial curve Fitting, and more...
Unlike business software, Sigma-Plot con- Accepts ASCHl and DIF data Files From
Lotus, dBase, or your own programs.
Support For Hewlett-Packard and
compatible plotters, HP Laserjets, and
selected dot matrix printers. Money-

tains essential scientific Features.

m Automatic error bars

m Multiple graphs per page

m 65,000 points per dataset
back guarantee.

BCIENTIIELDE
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Get a great deal on membranes.
And the shirt off our back.

Call 1-800-245-4024 toll-free. Buy a x
specially-priced three-pack of S&S NC nitro-
cellulose or S&S Nytran® charged nylon.

And receive a coupon for a free S&S T-shirt.

Order as many times as you like. Offer extended to
September 30, 1987,

Ordering Information

Order No. Description Price

Sheets (Each package contains three 5-sheet packs, 33 x 56cm)

54832 BAB85 (.45 um) nitrocellulose $365.00

54833 BAS83 (.2 um) nitrocellulose 405.00

54835 Nytran (.45 gm) 380.00
Rolls (Each package contains three 33cm x 3m rolls)

54830 BAB85 (.45 um) nitrocellulose $395.00

54831 BA83 (.2 gm) nitrocellulose 510.00

54834 Nytran (.45 gm) 410.00

Schleicher & Schuell

Schieicher & Schuell, Inc. Keene, NH 03431 800-245-4024 * 603-352-3810
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/THE LEIDEN CULTURE SYSTEM )

MICROINCUBATOR

COVER SLIP DISH

PETRI DISH

Direct Access Microincubation

The Leiden Culture System provides cell observance for longer term experi-
ments under high magnification in micro-culture conditions. The system
consists of the Leiden Microincubator and a matching Temperature Con-
troller with a choice of two chamber options: the reusable Leiden Cover Slip
Dish or the disposable Petri dishes.

A few applications include intracellular and patch clamp recording, micro-
injection, video and fluorescence microscopy, mechanical stimulation and
feeding.

FOR MORE INFORMATION CALL OR WRITE US TODAY.
THE RIGHT TECHNOLOGY

Medical Systems Corp.

ONE PLAZA ROAD, GREENVALE, NEW YORK 11548 * 516-621-9190
TELEX: 645031 MEDSYSTEMS ¢ OUTSIDE N.Y. STATE: 800-654-5406
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—HELLMA—

D'LAMPS

From Original Hanau.

At

UV light sources for all major
spectrophotometers and detectors.
Also inquire about our large
variety of stock and custom cells.

Forover 20 years...

—HELLMA— Quality you can trust.

Box 544, Borough Hall Station, Jamaica, NLY. 11424
Telephone (718) 544-9534 or (718) 544-9166.
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LET LIFE
FOOL YOU
ONCE AND

YOU COULD
BE FOOLED
FOR LIFE

There was a time when
you could buy life insurance
and know exactly what your
benefits would be down the
line. It's not so easy anymore.
Today, insurance plans fea-
ture complicated investment
devices tied to fluctuating
interest rates. And while the
minimum and maximum
amounts payable are fixed,
your beneficiary might get
less than you planned for.
Simple isn’t always better,
but many insurance experts
recommend you look at Term
Life Insurance. It pays what
it promises...no fancy in-
vestment footwork...right
up to the termination age.

Which is why the AAAS
endorses its own Term Life
Insurance Plan—it's the pur-
est and most inexpensive
kind of life insurance. Each
AAAS member can apply for
up to $240,000 of coverage
with generous protection for
the family, too.

Interested? Simply con-
tact the Administrator,
AAAS Group Insurance Pro-
gram, 1255 23rd Street,
N.W., Suite 300, Washing-
ton, D.C. 20037, or call Toll-
Free 800/424-9883 (in
Washington, D.C. call 202/
296-8030). They will be
pleased to answer any ques-
tions you may have about
this valuable member benefit.

7 AUGUST 1987

Gain the Competitive Edge -

Superconductors
Update ﬂém |

For the latest published
information on High
Temperature

Superconductors!

The pressure is

on. The round-the- awareness

clock pace of Wutletin
research in these  from STN
materials has Interna-
resulted in tional® the
unprecedented interna-

discoveries. The tional online
effort to translate network that
these discoveries Provides access to
into practical a wide range of
applications is  JeitnS O ARC
even more intense.

and contains an
average of 180
abstracts per issue.

Don’t be left out in
bases. the cold. Subscribe
Superconductors today! Return the
Update leads you to coupon or call

the latest published (614) 421-3600 or

Get a head start on
your competitors
by subscribing to

Superconductors literature cited in  800-848-6538 today:
Update, the Chemical Abstracts ask for Customer
biweekly current- and Physics Briefs  Service.

D Yes, rush me my FREE Superconductors

Mail to: Update information packet!

STN International

Marketing, Dept. 33687  Name:
2540 Olentangy River Rd. ;
P.O. Box 02228 Address:
Columbus, Ohio 43202

USA

SRR R N e o TR T
Circle No. 150 on Readers’ Service Card 589




590

Nucleic acid sam-
ples @) and im-
purities O pass
through the Elutip
column.

In a low-salt buf-
fer, the nucleic
acid adsorbs to
the Elutip’s pre-
packed RPC-like
powder matrix.
Impurities

are washed
away.

In a high-salt
buffer, the nucleic

/" acid is eluted off the §
_matrix and up to 95% of
the sample is recovered.

Elutip mlmcolumns
for DNA/RNA sample purification.

Elutip-d® minicolumns are still the best way to purify
small samples of DNA.

Why? They're fast. Elutip-d purification takes only
ten minutes.

They're efficient. Elutip-d produces up to 95% sam-
ple recovery.

They're economical. Elutip-d costs less than other
purification methods. There are no expensive start-up
costs. And Elutip attaches to a standard syringe.

They're proven. Elutip-d has five years of consistent,
repeatable results.

And now S&S has introduced the Elutip-r® for
recovery and purification of RNA. Like the Elutip-d, the
Elutip-r can recover a wide range of fragment sizes — from
50bp to 50,000bp.

And both the Elutip-d and the Elutip-r are supported
by literature outlining tips for recovery for a wide range of
applications - all free for the asking.

Just call 1-800-245-4024 for literature and a free
sample.

Schleicher & Schuell

Schieicher & Schuell, Inc.  Keene, NH 03431 800-245-4024 = 603-352-3810
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Frontiers in Basic Sciences That Relate to
Heart, Lung, and Blood Diseases Symposium:

Receptors and Cell Activation

September 17 and 18, 1987
Masur Auditorium

National Institutes of Health
Bethesda, Maryland

Cosponsored by the
National Heart, Lung,
and Blood Institute
and the American
Heart Association -
Celebrating 40 Years of
Partnership in Progress

The symposium is the tenth in the series of ‘‘Frontiers in Basic
Sciences That Relate to Heart, Lung, and Blood Diseases.” It is
the third in a commemorative series of conferences honoring
the Centennial of the National Institutes of Health and the
40th Anniversary of the National Heart, Lung, and Blood
Institute (NHLBI). The Frontiers in Basic Sciences symposia are
conducted by the NHLBI to capitalize on and transfer the pro-
gress in basic science disciplines to clinical research problems.
Leading experts in the field will present their views on the state
of the science, the problems facing current understanding, and
anticipated future developments in receptors and cell activation.

The symposium will be cochaired by Dr. Michael A. Beaven
of the National Heart, Lung, and Blood Institute and Dr.
Alfred G. Gilman of the University of Texas Health Sciences
Center, Dallas. Presentations will be structured around the fol-
lowing topics: receptors-structure and regulation, GTP binding
regulatory proteins and signal transduction, intracellular signals,
and effector systems. Presentations by noted experts will be
followed by open discussion.

For further information and registration materials, please
contact: Dr. Elliott C. Kulakowski, Senior Scientific Advisor,
OPPE, National Heart, Lung, and Blood Institute, Building 31,
Room 5A03, Bethesda, Maryland 20892, (301) 496-6765.
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Foryears,

Becton Dickinson
Immunocytomelry
Systems had one
dlslmcl advaniage
over the competition:

Superior proalcts.




Now we have another:

Superior worldwide
clstomer service.

Becton Dickinson has acquired the assets
of the current hemalology and flow
cytometry product lines, including the
customer service business, of Ortho
Diagnostic Systems, Inc., a subsidiary
of Johnson & Johnson.

Fast sample
preparation. Leuco-
PREP™ speeds up
mononuclear cell
Separations.

The flow cytometer that fits
in every lab. FACScan™ puts the
power of multi-color analysis

into a compact flow cytometer.

Advanced multi-parameter,
multi-color cell sorting. Becton
Dickinson introduced fluorescence
activated cell sorting (FACS)

and continues to advance it with
FACStar PLUS™

The world of cell analysis is growing.
Becton Dickinson Immunocyto-
metry Systems is growing, too. For
more than a decade, we've been
providing superior products and
technical innovations to help you

Becton Dickinson phycoerythrin conjugates make
simultaneous two-color analysis possible.

answer your research questions.
Now we've expanded our service
organization as part of our contin-
ued commitment to meeting your
cell analysis needs.
The acquisition
of Ortho's service
organization is the
latest in a series of
advances directed at
bringing you total
support. ;
If you're
already one of
our customers,

you'll benefit The FACS AutoMATE™
from the automates sample transfer,

delivery and infection.
advantages

of a responsive

All products shown are for research use only,
« 1987, Becton Dickinson




service organization
that is five times larger
than before.

Current Ortho hematology and
flow cytometry users will benefit,
too. You will have ready access to
the products and technological
leadership of Becton Dickinson. You
will also receive continued support
from professionals who know your
instruments, applications, and ser-
vice needs.

For those of you who are not
yet our customers, be assured that
one company, Becton Dickinson

Leu monoclonal

reagents. Becton

Dickinson offers

the largest selection of

ready-to-use mono-
clonal reagents for analysis of human
leucocytes and tissues.

Immunocytometry Systems, now
has all your cell analysis needs
covered—from ready-to-use
reagents, instrumentation, and
applications support to worldwide

service.

Discover the advantages of total
support. Call our toll-free number:
(800) 223-8226; in CA, call
(800) 821-9796.

The CAS-100.

With the addi-

tion of Cell

Analysis Sys-

tems, Becton

Dickinson now offers pathologists
quantitative image analysis capability.

Becton Dickinson
Immunocytometry Systems
PO. Box 7375

Mountain View, CA 94039

Denderstraat 24
B-9440 Erembodegem
Belgium

Tel 053/787830

BECTON

DICKINSON

Superior Quality
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BIOTECHNOLOGY:
The Renewable - Tk

- Renewable Frontier

— BIOTECHNOLOGY —

Frontier

Edited by
Daniel E. Koshland, Jr.
Editor, Science

Discoveries in the modern biology laboratory are of great practical importance in industry
today, as they have been in medicine for many years. This volume clearly illustrates the
extraordinary cross-disciplinary aspects of modern biology and its tremendous impact on
the future. Like its 1984 predecessor, this collection presents the latest and most important
topics at the forefront of biological research. Compiled from papers in Science, 1985.

Contents

I. New Techniques IV. Hormones and Metabolism

In Vitro Mutagenesis Atrial Natriuretic Factor
Novel Genomes of Large DNA Viruses The LDL Receptor Gene
Heterologous Protein Secretion from Yeast Human von Willebrand Factor
Genetic Linkage Map of the Human X Chromosome V. Biotechnol
Protein Insertion into & Across Membranes - Biotechnology
Biotechnology & Food

Il. Immunology Drug Biotechnology: The Japanese Challenge

Transfectomas to Novel Chimeric Antibodies

Histocompatibility Antigens on Murine Tumors

Factors in Protein Antigenic Structure Nucleotide Sequence of Yellow Fever Virus
Three-Dimensional Structure of Poliovirus

VL. Virology

111l. Developmental Biology and Cancer

Spatially Regulated Expression of Homeotic Genes VII. Plant Sciences

in Drosophila Arabidopsis thaliana & Molecular Genetics
Plasticity of the Differentiated State Safety & Genetic Engineering in Agriculture
Oncogenes in the Cytoplasm & Nucleus
Granulocyte-Macrophage Colony-Stimulating Factors
X-Ray Structure of Displatin with DNA The Cellular Basis of Hearing
Immunoglobulin Heavy-Chain Enhancer: Insect Colony Sociogenesis

Tissue-Specific Factors Neurotrophic Factors

VIII. Behavior and Sensory Phenomena

1986; 400 pp., comprehensive index, 125 illustrations and tables
Hardcover $29.95; AAAS members $23.95 ISBN 0-87168-314-7
Softcover $17.95; AAAS members $14.35 ISBN 0-07168-283-4

VISA, MasterCard, and Choice accepted; include account number, expiration date, and signature. Order from
American Association for the Advancement of Science, Marketing, Dept. F, 1333 H Street, NW, Washington, DC
20005. Please add $1.50 postage and handling per order. Allow 4 — 6 weeks for delivery.

The new frontiers in biology today are the frontiers of
biotechnology tomorrow . ......
+
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