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New Microfuges 11 & 12
The Little Centrifuges with
Big Centrifuge Features.

Everyone’s familiar with Beckman Microfuge™
centrifuges. They're indispensable in research, clini-
cal, and industrial labs for spinning down small sam-
ples fast.

Now Beckman offers two advanced Microfuge
models with features youd expect only in larger cen-
trifuges, plus higher speeds, forces, and increased
capacity.

The Microfuge 11 holds tubes in slides, like the
Microfuge B. But it generates much higher centrifu-
gal forces—up to 11,600 g with a full load of 18 1.5/1.8
mL tubes.

The Microfuge 12 holds even more tubes—up to
60 of the 1.5/1.8 mL size—and spins them at even
higher forces—up to 12,200 g. [Its color-coded tube
holders are also tube racks, and there is a clever
holder/rack for decanting 1.5-mL tubes for such
applications as RIA: you simply squeeze the sides of
the holder together while inverting the tubes.

Both Microfuge 11 & 12 offer variable speed set-
tings with precise speed control: you set the speed
you want, and the 11 & 12 run at that speed no matter
what the tube load. Both 11 & 12 have imbalance

detection: the motor shuts off if the rotor has been
seriously misloaded. And both models have auto-
matic reset timers, a con-
venience for repetitive
runs.

If you're in the
market for a micro-
centrifuge, get one
with big centrifuge
features. Write for
brochure SB-570
to Beckman
Instruments, Inc.,
Spinco Division,
1117 California
Avenue, Palo Alto,
CA 94304.

Special Offer: As an introductory offer, we'll give you $200 off the price of a
new Microfuge 11 or 12 with trade-in of any Beckman, Eppendorf, or Fisher
microcentrifuge, regardless of its condition. Offer limited to one trade-in, per

new Microfuge 11/12, valid in the U.S. and Canada only; expires June 30, B E c K M A N
1981.



GILSON
MODEL 5\6

BIOPHYSICAL
RECORDER GILSON

The Multichannel,
Heated Stylus
Recorder=Iideal for |
Your Researchor
TeachingLab

iC-UM j
easy
New Gilson IC-UM inter- access to
rectilinear, unique, Multipurpose Module change- cantilever- single
event heated individual time AC/DC, wide range able mounted heat
marker stylus recording  stylus lifters marker offset, filter selection modules controls control

e PHYSIOLOGY

e PHARMACOLOGY

e EXERCISE/STRESS-
TESTING

PSYCHO-
PHYSIOLOGY

The Gilson Model 5\6 servo/galvo,
6-channel recorder can measure:
force e displacement e blood
pressure ®© ECG ® EEG ¢ EMG o
respiration e finger pulse ® GSR e
respiratory flow/volume e temper-
ature e blood gas ® and many
more!

For more information, ask for the
new Gilson ‘‘Biophysical and In-
dustrial Recorders’’ brochure.

Gilson Medical
Electronics, Inc.

Box 27, Middleton, WI 53562
608/836-1551 e Telex 26-5478
Gilson-France:

B.P. No. 45,95400 Villiers-le-Bel, France
Circle No. 87 on Readers’ Service Card
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Left-handed (left) and right-handed
(right) double helical DNA. The super-
imposed heavy black line goes from
phosphate to phosphate and traces the
polynucleotide backbone. In right-
handed DNA the backbone is a contin-
uous right-handed helix; in left-handed
DNA it follows a zigzag course. In
these computer-generated diagrams,
the phosphorous is yellow, nitrogen
blue, oxygen red, and hydrogen uncol-
ored. See page 171. [Computer graph-
ics program developed by Gary .
Quigley, Department of Biology, Mas-
sachusetts Institute of Technology]



Your lab can really
Digitals computers.

Our advanced networking
is changing the way researchers

handle data.

If your lab is not yet taking advantage of Digital’s undisputed
leadership in laboratory data processing, it’s never too late. When
the need arises, you can add our computers to your present
system, often creating a network.

Notice that we said “add”” Not “replace.” It’s an
important point. Because among their other
strengths, Digital’s computer systems are particu-
larly noted for their extensive networking
capabilities. Even if you have a competitor’s
mainframe already in place, you may be able
to start a Digital network around it without
sacrificing your original investment.

Digital’s networking software lets you
link together computers in different locations
performing different applications, allowing
them to exchange information virtually at will.

The benefits to your researchers are enor-
mous. At last, you can have the flexibility to
match the right computer to the right local job,

D)



grow attached to

knowing that if one computer exceeds its
capacity, it can frequently be off-loaded
onto another. Data can be collected from
your instruments by small computers, yet
be analyzed and stored by large computers
in other locations. Furthermore, if one
computer malfunctions, often its tasks can
be automatically reassigned to others in
the network while repairs are effected.

Digital has the broadest range of
compatible products in the entire industry,
so there is a system ideally suited to the
size, complexity, and financial resources of
your laboratory. And since we’ve been
making lab computers for so long, there
exists a huge body of application software
already developed and available for your
use.

No matter how fast your lab grows,
Digital has the experience and expertise to
keep pace. So look into the incredible
potential of Digital’s networking capabili-
ties. Call a Digital Laboratory Data Prod-
ucts representative and see how we can
attach our system to yours.

I
I
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I
I
I
I
I
I
I
|
I
I
|
I

b,

TO: Digital Equipment Corporation
Laboratory Data Products Group MR 2-3/M 16
One Iron Way, Marlboro, Mass. 01752

European Headquarters: 12 av. des Morgines,
1213 Petit-Lancy/Geneva.
In Canada: Digital Equipment of Canada, Ltd.

L] Please send me more about Digital’s lab computers.
[ T would like a sales representative to call.

Name

Title

Organization

Address

Gity

State Zip Phone

© 1980, Digital Equipment Corporation Sci 1/9/81 D-Y030

We change the way
the world thmks.




Where biological problems find answers,

Two new instruments from Varian: the VISTA Chromatography Series with the 401 Data System and the DMS 90 UV-Vis Spectrophotometer.

Life scientists have trusted Varian instruments for decades —
and for good reasons.

First, Varian offers the widest range of research‘and analytical
instrumentation available today; so you can select state-of-the-
art performance to suit the needs of your laboratory. Second,
Varian puts the operator first by making ease and speed of
operation a design commitment; you benefit from the
increased pr-:ductivity. Most important of all, you can rely

on the accuracy of your results; they carry the authority of
long-standing leadership in scientific instrumentation.

In other words, we've earned the trust. And intend to keep
earning it.

The results you see here are examples of answers found to
problems in the biosciences—from instruments designed to
make them all seem routine.

0 LC: Analyze nucleic acid constituents
The separation of nucleotides, nucleosides, and bases shown
was achieved in a single run in less than 90 minutes. The three-
solvent capability of the Mode/ 5000 Liquid Chromatograph
was used to sequentially program two gradients. Flow
programming was used to separate bases and nucleosides
at a reduced flow during initial solvent gradient.
The Model 5000 is fully compatible with the new VISTA 401
Chromatography Data System .
Circle No. 63.

@ LC: Identify and purify peptides

With the Model 5000, peptide species differing in only a single
amino acid are sharply separated by reverse-phase
chromatography. Circle No. 64.

o

9 LC: Separate proteins by molecular size

The new Varian HPLC System for protein and peptide
chromatography gives you complete molecular-size exclusion,
anion exchange, and reverse-phase capabilities. For example,
you can separate proteins with a wide MW-range in minutes,
with excellent recovery of protein mass and enzyme activity.
Circle No. 65.

O UV-Vis: Measure enzyme activity at 0.0005 A/min

The new easy-to-operate Cary 219/210-PLUS
Spectrophotometer/ Computer System offers fully computerized
spectrophotometry. All experimental data are accurately
collected, processed, and reduced to give you final results
automatically. The superior optical performance that's part of
the Cary tradition accommodates low enzyme activities just as
easily as highly turbid samples. Circle No. 66.

© UV-Vis: Do derivative spectrophotometry

at the touch of a button

A derivative spectrum enhances spectral detail like the
shoulders on this BSA spectrum, and they are easy to do with
the low-cost DMS 90 UV-Vis Spectrophotometer! Just touch

a button, and the microcomputer calculates true wavelength
derivative data—both first and second derivative. Circle No. 67.

( AA: Measure electrolytes in tissue, cells, and fluids
With the new Varian AA-875 Atomic Absorption Spectrophotometer,
you can study toxicity, nutrient and metabolic activities, and
the therapeutic effects of some 67 elements. This
AA spectrum shows a typical determination of chromium in
urine, using the Carbon Rod Atomizer accessory. Sample
volume is 20 ul. Sensitivity: 6 pg Cr in the urine matrix;
precision: 10-20% RSD at 1 ug/24 hr sample level. Circle No. 68.



you’ll find

1

1 mg/mL In 0.02 M Tns HGI

Derivative Spectra of
v s 0.08 M NaCl

Bovine Serum Albumin

Nucleolides, Nucleosides, Bases

Peaks 7. Cytosine 14 UDP pHT5,24°C

1. Uracil B Cytidine 15. COP 230-350 nm

2 Uridine 9 CMP 16. ADP 1 nm SBW

3. Adenine 10. AMP 17. GDP 50 rm/min scan speed
4. Adenosine 11 NAD 18. UTP+CTP 5 nm/cm chart speed
5 Guanine 12 UMP 19 ATP

6 Guanosine 13 GMP 20. GTP

Insirument. Varian Model 5000 LC
Column: MicroPak AX-10, 4 mm x 30 cm
Detection 254 nm
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First derivative spectrum

Instrument: Varian Model 5000 LC
Column: MicroPak MCH- 10
Detector: Varichrom

Peaks:
1. met-enkephalin (4 ug
2 (d-ala®)-met-enkephalin (4 ug)
3. leu-enkephalin (6 ug)

5 10
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Chromium in Urine

Separation ol
Protein Standards

Instrument. Varian Model 5000 LC
Columns. MicroPak TSK Gel 3000 SW
Dataction 280 nm
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2. y-Giobulin (2)
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6. Pepsin | 2| CHROMIUM ADDED (ng/mi)
7. Cytochrome C ) \
ELUTION TIME (Minutes) 0 2 4 6 B Enhanced Sensitivity
10 5M Tanal in Ha0 |
10mm |.0. Capillary | }  lor Mobility Studies

b
Enzyme Measurements .,“. '!' k‘vwl‘lr.‘! l!“v”‘ ,I" o, A |!F“ /
\f | " ,u
{ DO67-.0010) v | ﬂ. ~
i E-231 Reflection-
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0057 .. 00047 A/min
2

E-150 Transmission-
Dispersion

0 EPR: Study RBC internal viscosity

In spin label studies of slow molecular motion, like investiga-
tions of red-blood-cell internal viscosity and the effects of
chemotherapy on membrane fluidity, the saturation-transfer EPR
(ST-EPR) experiment has been proven extremely useful.

The Varian E-150 Induction EPR Accessory now brings high
sensitivity to dispersion ST-EPR, which makes it possible to use
90°-out-of-phase first-harmonic (') detection. This

technique offers easier interpretation and simulation and makes
spectrometer adjustment less critical.

Using the E-150 accessory, the full range of reflection and induc-
tion EPR experiments become available at the flick of a switch,
allowing the scientist to select those parameters that

optimize spectral sensitivity to slow molecular motions (10-2 sec
>T.> 108 sec). Circle No. 69.

@O GC: Identity bacteria by methylated fatty acids

Superb resolution achieved with the fused-silica capillary
column on the Model 3700 Capillary Gas Chromatograph and
the data presentation capabilities of the VISTA 401 Chroma-
tography Data System make bacteria fingerprinting a routine
procedure.

The easy-to-read printout includes peak names, run conditions,
and guantitative chromatographic data. All can be stored on

Varian instruments

Methylated Fatty Acids from
Bacterial Cell Walis

8]

CHAR

Instrument. Varian Model 3700 GC
Column: 22 M SE 30 Fused Silica

6 x 10-*M Arginine Vasotocin

z
60 in 90% H,0/10% D,0

550 vl

—

a floppy disk for instant retrieval and precise reproduction of
the analysis. Circle No. 70.

QNMR: Elucidate peptide structure

The exceptionally sophisticated software of the XL-200
Superconducting NMR Spectrometer gives the researcher a
high dynamic range and unsurpassed data processing
capabilities.

The XL-200 proton spectrum shows 6 x 10-3M arginine
vasotocin in 90% H.0/10% D.0, using 32-bit double-precision
acquisition and floating-point Fourier transform. Direct time
averaging allows automated variable-temperature experiments
to be performed without resorting to organic solvents or
presaturation of H>O. You can observe temperature
dependence of NH proton shifts and determine vicinal NH-CH
spin couplings —information which can help you determine
peptide structure in aqueous solution. Circle No. 71.

GC/MS: Mass spectra of L-DOPA, catecholamines, and
their metabolites
Send for this easy-to-use spectra catalog, grouped by types of
catecholamine derivatives, and find out more about the
powerful Varian MAT 212/SS200 System. Circle No. 72.
To have a representative contact you about any Varian
instrument, Circle No. 312.

ian
For i di : » Florham Park, NJ (201) 822-3700  Park Ridge, IL (312) 825-7772 » Houston, TX (713) 783-1800
Los Altos, CA (415) 968-8141 « Or write 611 Hansen Way, Palo Alto, CA 94303. In Europe: Steinhauserstrasse, CH-6300 Zug, Switzerland.




THE FIRST ANNUAL CONGRESS FOR
RECOMBINANT

DNA RESEARCH

25-27 FEBRUARY, 1981 - SAN FRANCISCO
HYATT UNION SQUARE

JOHN D. BAXTER, CHAIRMAN

The congress, organized jointly by Scherago Associates and Recombinant DNA* will
include approximately thirty (30) papers and several poster sessions covering the fol-
lowing subjects:

* Gene Structure and Evolution ¢ Transfer of Genes Into Eukaryotic Cells

¢ Regulation of Gene Expression * Synthesis of Mamalian Proteins in Bacteria
¢ Transcription ¢ Developmental Biology

John Abelson James Darnell Bert O’Malley

University of California, San Diego Rockefeller University Baylor College of Medicine

Richard Axel Ronald Davis Robert Roeder

Qolumbia University Stanford University Washington University

John Baxter Walter Gilbert William J. Rutter

University of California, San Francisco Harvard University University of California, San Francisco
J. Michael Bishop Dean Hamer Robert Schimke

University of California, San Francisco National Institutes of Health Stanford University

Mario Capechi David Hogness ~ John Shine

University of Utah Stanford University Australian National University

Pierre Chambon Leroy Hood Robert Tjian

Centre National de la Recherche Scientifique California Institute of Technology University of California Berkley
Stanley Cohen Fotis Kafatos Harold Weintraub

Stanford University Harvard University Hutchinson Cancer Center

David Goeddel Brian McCarthy Charles Weissmann

Genentech University of California, San Francisco Universitat Zurich

Howard Goodman
University of California, San Francisco

Scientists interested in presenting poster papers, send abstract to John D. Baxter, c/o Steve
Nordeen, 671 HSE, University of California, San Francisco, CA 94143.

* A quarterly Journal, beginning in 1981, published by Mary Anne Liebert, Inc, NYC

Regular Registration: $225 (includes Lunches and Subscription to the Journal of Recombinant DNA
Student Registration: $175 (includes Lunches)

Attendance has been expanded to 425
O Please reserve space(s): Registration fee must be included.

O Please send a Registration Application.
O Please send Exhibit information (Table Tops Only).

Name
Dept.
Organlzation
Street
City State/Country Zip

Telephone: ( )

Return to:  E.R. Ruffing, Scherago Assoclates, Inc.
1515 Broadway, New York, N.Y. 10036
Tel: (212) 730-1050

Circle No. 110 on Readers’ Service Card
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The Olympus answer to
simultaneous observation:
Olympus BH2-MDO.

es the most

us

or simultaneous “* tions and photomicrographic camera,

viewing of a si specimen, with
identical brightness, magnification, .
visual field and specimen orientation.
It's the Olympus response to the
growing need for superior training and
consultation instrumentation. Totally
versatile, the BH2-MDO permits the

with an illuminated transparent
pointer that can be positioned any-
where in the field of view.

The Olympus BH2-MDO is part of
the sophisticated new BH-2 System
Microscope, worthy of your exami-
nation. To arrange a demonstration,

4 Nevada Drive, New Hyde Park,
NY 11042. ‘
In Canada: W. Carsen Co., Ltd., Ontario

OLYMPUS

The Science Company




VISIONS

NIKON REVOLUTIONIZES OPTICAL
PERFORMANCE WITH THE
FX PHOTOMICROGRAPHY SYSTEMS.

LED readout of precise, fully automatic, microprocessor-determined exposure from the UFX system control unit.

INSTRUMENTATION
Nikon’s advanced UFX, HFX,
AFX automatic exposure
camera systems and PFX
manual system. ) ~

SIGNIFICANCE :
Nikon's exclusive FX direct = =
rojection design increases
ight transmission efficiency to
greatly reduce exposure times,
enhance lowlight metering
sensitivity and dramatically
improve image quality.

SPECIFICS

Nikon’s remarkably affordable
FX camera systems speed

and simplify the photomicro-
graphic process. High light
transmission efficiency reduces
tyPical exposure times by up to
a factor of five. This is espe-
cially important for darkfield
and fluorescence techniques.

To aid ease of operation,
the models UFX, HFX, and
AFX offer fully automatic
microprocessor exposure con-
trol and LED digital exposure
readout. Model UFX features
a highly sensitive photomulti-
plier system with choice of
1% spot or integrated average
metering, exposure memory
and motorized 35mm film
advance. Models HFX and
AFX employ Silicon Photo
Diode metering.

All Nikon FX Camera
Systems adapt to 35mm,
Polaroid,® and 4x5 formats.
Extend your vision. Write:
Nikon Visions, Nikon Inc.
Instrument Division
623 Stewart Avenue
Garden City, NY 11530
(516) 222-0200.

Nikon

Extending Man’s Vision

Circle No. 58 on Readers’ Service Card
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We interrupt our program for this brief announcement:

Monoclonal Anti-human Lyt 3, an authentic
Pan-T cell antibody, is now available. It reacts
with all human T cells (but not with B cells) and
recognizes the sheep red blood cell receptor.

Also new: Anti-mouse Lyt 1.2 for helper T cell studies.

Now back to our program. It is going so well that new monoclonal antibodies are being devel-
oped faster than we can advertise them. Here is our current list:

HUMAN MOUSE MOUSE

Anti-human Lyt 1* Anti-mouse Thy 1.2 Anti-mouse Lyt 2.2

Anti-human Lyt 2* Anti-mouse Thy 1.2, Anti-mouse Lyb 2.1

Anti-human Lyt 3* biotin labeled Sheep anti-mouse Ig,

Anti-human Ia Anti-mouse Thy 1.2, alkaline phosphatase

VIRAL fluorescein labeled labeled

Anti-murine Anti-mouse Thy 1.1 Anti-mouse Lyb 2.3
leukemia virus gp70 Anti-mouse Lyt 1.2 Anti-mouse TL

Anti-murine Anti-mouse I‘yt L1 *Indicates order of clone isolation,
leukemia virus p15 (E) Anti-mouse Lyt 2.1 not target cell function

And several others are to be announced shortly. So let us put your name on our special mail list
for news of the latest additions and send you a comprehensive product line brochure.

Meanwhile, be assured that all of our monoclonal antibody products are made to the highest
standards of quality Our objective is not just the broadest line of products, but the finest as well.

Not for use in humans or clinical diagnosis

@& New England Nuclear

549 Albany Street, Boston, Massachusetts 02118
Call toll free: 800-225-1572
(In Massachusetts and International: 617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany, Postfach 401240, Tel. (06103) 85034, Telex 4-17993 NEN D
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9, Tel., 514-636-4971, Telex 05-821808

9 JANUARY 1981 Circle No. 54 on Readers’ Service Card 113
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Nutrition and

Environmental Health

The Influence of Nutritional Status on
Pollutant Toxicity and Carcinogenicity,
Volume [: The Vitamins

Edward J. Calabrese,

University of Massachusetts

Deals comprehensively with the influence of
vitamins A, the B-complex, C, D, and E on
the toxicity and carcinogenicity of such pol-
lutants as heavy metals, organic com-
pounds, gaseous irritants and food addi-
tives in the human and animal body. Also
considers the role of vitamins in the metabo-
lism of certain widely used drugs, health
hazards of specific occupations, and the
preventive value of vitamin supplementa-
tion. 585 pp. / (1-04833-X) / 1980 / $60.00

Aquatic Chemistry

An Introduction Emphasizing Chemical
Equilibria in Natural Waters, 2nd Ed.
Werner Stumm, Swiss Federal Institute of
Technology; and James J. Morgan,
California Institute of Technology

Provides a theoretical basis for the chemical
behavior of ocean waters, estuaries, rivers,
lakes, groundwaters, and soil water sys-
tems, as well as for the processes involved
in water treatment. Models, illustrating the
regulatory factors that control the chemica
composition of natural waters, are com-
pared to the behavior observed in real sys-
tems. Shows the response of the aquatic
ecosystem to chemical perturbation
approx. 672 pp. / (1-04831-3) / April 1981 /
$38.00 (tent.) Cloth

approx. 672 pp. / (1-09173-1) / April 1981/
$26.95 Paper

Breeding Plants
Resistant to Insects
Edited by Fowden G. Maxwell
Texas A&M University; and
Peter R. Jennings,

The Rockefeller Foundation

The only comprehensive treatment since R.
H. Painter's 1951 classic, spanning basic
concepts and current applied methodolo-
gies. Covers types of resistance and the
biochemical, morphological, genetic, envi-
ronmental and behavioral factors affecting
expression and stability of resistance. Uses
mathematical plant and insect models to
simulate breeding problems, and discusses
breeding for resistance to multiple pests
(disease and insects). 683 pp. /
(1-03268-9) /1980 / $24 .95
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The Science of 2,4,5-T and
Associated Phenoxy Herbicides
Rodney W. Bovey, Texas A&M University;
and Alvin L. Young, United States Air Force
Thorough and up-to-date, this balanced
account examines the history of the
phenoxys and the 2,4,5-T controversy.
chemistry and production, use and methods
of application, toxicology, the dioxin impuri-
ties, and effects on microorganisms, higher
plants, and the ecosystem. 462 pp. /
(1-05134-9) / 1980 / $37.50

New Technology

of Pest Control

Edited by Carl B. Huffaker,

University of California, Berkeley

A report on the progress toward a multidis-
ciplinary, ecologically-sound and economi-
cal pest management system accom-
plished by the NSF/EPA Integrated Pest
Management Project in recent years

500 pp. / (1-05336-8) / 1980 / $29.50

Resource Management and
Environmental Uncertainty
Lessons from Coastal

Upwelling Fisheries

Michael H. Glantz, National Center for
Atmospheric Research, Boulder; and

J. Dana Thompson, National Space
Technology Laboratory.

Bay St. Louis, Mississippi

Examines coastal upwelling as a scientific
phenomenon, an abundant fishery, a man-
ageable resource, and an ecosystem sus-
ceptible to massive natural and artificial
modification. lllustrates the problems and
prospects for effective management of liv-
ing marine resources under conditions of
environmental uncertainty.

approx. 544 pp. / (1-05984-6) / Jan. 1981/
$36.50 (tent.)

The Character and Origins of
Smog Aerosols

A Digest of Results from the California
Aerosol Characterization Experiment
(ACHEX)

Edited by George M. Hidy, Peter K. Mueller,
Daniel Grosjean, Bruce R. Appel, &

Jerome J. Wesolowski

A collection of important papers from the
ACHEX study that investigated the physical
and chemical nature of smog aerosols and
their relationship to visibility reduction in
major California basins. Documents new
and unigue methods for detailed characteri-
zation of atmospheric aerosols and their
sources. 776 pp. / (1-04899-2) / 1980 /
$32.50 .
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Nutrition and

Environmental Health

The Influence of Nutritional Status on
Pollutant Toxicity and Carcinogenicity,
Volume II: Minerals and Macronutrients
Edward J. Calabrese,

University of Massachusetts

Details the role of minerals, protein, fats,
carbohydrates, amino acids, fiber and syn-
thetic antioxidants in the amelioration of the
adverse health effects of inorganic and
organic pollutants. approx. 544 pp. /
(1-08207-4) / Feb. 1981 / $35.00 (tent.)

Chemistry and
Biogeochemistry of Estuaries
Edited by Eric Olausson and |. Cato, both of
the University of Goteborg, Sweden
International authorities focus on the physi-
cal characteristics of the estuary, such as
salinity, temperature, circulation and mixing
processes; adsorption and desorption; sed-
imentation; biotic transport; the carbon diox-
ide-calcium carbonate system; inorganic
pollutants; chlorinated hydrocarbons; oil
pollution; and recovery and decontamina-
tion of estuaries. 452 pp. / (1-27679-0) /
1980 / $80.00

Geothermal Systems

Principles and Case Histories

Edited by L. Rybach, ETH Zurich; and

L. J. P Muffler, U.S. Geological Survey,
Menlo Park

Summarizes our current understanding of
geothermal systems, using case histories
that represent a spectrum of geothermal
development around the world. Employs
mathematical modelling, and discusses
heat and mass transfer, heat extraction,
environmental impact, geothermal explora-
tion and resource assessment.

approx. 328 pp. / (1-27811-4) / March 1981 /
$70.00 (tent.)

Order through your bookstore or write to
Marybeth Payne, Dept. 7295. To order by
phone call toll free 800-526-5368. In New
Jersey, call collect 201-797-7809. VISA,
Master Charge, American Express
accepted on-phone orders

Wiley-Interscience

a division of John Wiley & Sons, Inc.
605 Third Avenue

New York, N.Y. 10158

In Canada

22 Worcester Road, Rexdale, Ontario

Prices subject to change without notice
092 1-7295
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* Lowest adsorption losses

New from » Highest chemical resistance, with

autoclavability

> Nuclepore -y s omoiccuar wein
* High flow rates

Nuclepore, the membrane innovation company

W Ultrafiltration of the 80%, has introduced three new ultrafiltra-

tion membranes for molecular separations that

membranes offer new levels of precision to research, labora- 8

tory, medical, and industrial processes.

&9 These new membranes add up to a significant
o = advance in ultrafiltration technology that com-
plements our precision microfiltration products.

(6]

(o For complete details, call or write for our new ¢
o technical brochure, “Molecular Separations with

s el s dsnveLerone °<

CORPORATION

| 7035 Commerce Circle + Pleasanton, CA 94566 A
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Give it 60 seconds and
almost anything that’s dry.

The Brinkmann Centrifugal Grinding Mill is designed to
quickly break down to a uniform, specific particle-size range
most dry materials up to 6.0 Mohs in hardness.

In just 60 seconds, the Mill will reduce 50 g plastic sheet to
100 xm, 50 g corn to 50 um, or 120 g limestone to 20 um particles.
By selecting the appropriate combination of stainless steel rotor and
screen (6-tooth, 12-tooth and 24-tooth rotors, also 24-tooth tungsten
carbide rotor; screens with mesh sizes from 0.08 to 6 mm), a desired
particle size range down to 40 microns or smaller can be achieved
with a wide variety of substances, including minerals, foods,
plant fibers, animal tissue, pharmaceuticals
and synthetic materials. -

The Grinding Mill is equipped with a '
powerful dual-speed motor (20,000/10,000
rpm), a 60 min. timer, and is easy to empty
and clean. It will pulverize volumes from 3 to
500 cc, even volumes as large as 5 liters using
the accessory collection chamber. To facilitate
rapid introduction of large amounts of sample,
avibrating feeder is available.

Forliterature, write: Brinkmann Instruments,
Inc., Subsidiary of Sybron Corporation,
Cantiague Road, Westbury, N.Y. 11590, or call
516/334-7500. In Canada: Brinkmann
Instruments (Canada), Ltd.

Brinkmann
Centrifugal
Grinding Mill

SYBRON| Brinkmann o4
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Distill up to 12 liters of pure water
each hour. Automatic collection is
available.

For complete details, write Science
Products Division, Mail Station 18,
Attention: GWM Corning Glass Works,
Corning, New York 14830

Purify by distillation, for non-
pyrogenic reagent grade water.
Pyrex®, Weor®, and TFE are the
only surfaces water ever meets.

There’s no chance of metal
contamination.

The MP-12A delivers water with

less than 0.1 mg/| total matter.
Silicate concentration is smaller

than 0.05 mg/|, heavy

metals less than 0.01.

All Type 1 values, all from one source.
Demineralizer is built right in. Choose
extra large filters to handle organics
or inorganics. A product cooler is
built in to dispense effluent at
ready-to-use temperature.

*Greater than 10 megohm resistance
exceeds the Type 1 requirement for both
CAP and NCCLS, high enough for almost
all applications. The Corning MP-12A
meets all ASTM Type 1 specs except the
16.67 resistivity rating.

CORNING

~ CORNING'
water\' -
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o o : -0 ‘ - information or
puter operator to use them how the Nicolet 2090 series can

ing for, and better e, things you

never suspected, because never They're convenient, yetversatile.  help you get more out of your
before has an oscilloscope had They're also well proven. Thou-  research, simply circle the reader
such bigh resolution and sands are in effective use today, service card or call 608/271-3333.
accuracy. with new orders setting records Or write: Nicolet Instru-
Nicolet oscilloscopes have every month. ment Corporation, 5225 Verona

more than ten times the resolu- Road, Madison, Wisconsin 53711.

tion and accuracy of almost all
other digital scopes, lots more
memory (including internal
disk memory for completely
non-volatile records), and bet-
ter displays, both XY and YT.

NICOLET
INSTRUMENT

a= CORPORATION
OSCILLOSCOPE DIVISION

Sales and Service Offices Worldwide

Nicolet Oscilloscope
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LETTERS

Superconducting Magnets

The article ‘‘Magnet failures imperil
new accelerator’”’ by William J. Broad
(News and Comment, 21 Nov. 1980,
p. 875) deals with the Isabelle proj-
ect at Brookhaven, a cornerstone of the
national program in high energy physics.
Unfortunately the article contains many
misleading statements and errors. The
author did not visit Brookhaven, relying
instead on phone calls and reports, nor
did he refer any part of his article back to
the laboratory for checking of facts. In a
matter as complex and important as this,
more careful procedures might have
been in order.

I limit my comments to the parts of the
article directly involving Brookhaven. In
summary, it is true that getting the Isa-
belle superconducting magnets ready for
production has presented us with serious
and unanticipated difficulties and that we
have had to mount strenuous efforts to
overcome them. These efforts are very
much still in progress. However, it is
simply not true that, as asserted in the
article, the Isabelle project is ‘‘teetering
on the brink of a technological failure.”

The article describes inaccurately the
history of magnet development at
Brookhaven and casts discredit unfairly
on the many able people involved. Most
important it denies the progress that has
occurred since the magnets with West-
inghouse coils were tested nearly a year
ago. As a result of this progress we ex-
pect to be able to use magnets of the
present basic design in Isabelle. Such
use will entail some delay, and it is pos-
sible that it will require a reduction in the
peak energy by as much as 10 percent.
The article is wrong in asserting that
these magnets could only be used up to
300 GeV, a 25 percent reduction in ener-
gy. At its last meeting in Washington (9-
12 November), the High Energy Physics
Advisory Panel, an independent group of
distinguished scientists, reviewed the
project and went on record with the con-
clusion that a reduction of 10 percent in
energy would be acceptable because it
would not significantly impair the capa-
bility of the machine to do its job.

The article states (on no authority)
that the production of magnets could fall
3 to 4 years behind if a different magnet
design is selected. A different design is
the most extreme option, and we estimate
that would involve a delay of 2 years.

The article refers repeatedly to ‘‘little
model magnets’’ and leaves the clear im-
pression that the Isabelle project was
launched after only very small model

9 JANUARY 1981

magnets had been built. This is a dam-
aging assertion, and it is simply wrong.
The size was increased by only about 10
percent in going from the Mark series of
magnets, started in 1975, to the Isabelle
design.

In discussing the Westinghouse mag-
nets, the article says, ‘‘In addition, tests
showed that the quality of the magnetic
field was not suitable for use in a particle
accelerator.”” In fact, it is well known
that these magnets were meant to ex-
plore industrial production and the sys-
tematics of training and were never de-
signed to have ultimate field qualities.
The contract with Westinghouse was not
canceled, as stated in the article, but ex-
tended from 6 magnets to 12.

The article states that ‘"under federal
pressure, Brookhaven officials this spring
called together a ten-person panel of sci-
entists and engineers not directly con-
nected with the Isabelle project to eval-
uate the magnet problems.”’ The fact is
that the panel consisted of five persons;
it was set up by the Project Head, James
Sanford, in the summer of 1979; and it
made its first report to him in November
1979. Sanford again activated the panel
in the summer of 1980, asking, as a pre-
caution, for specific evaluation of alter-
native magnet designs for Isabelle. The
panel was not created because of federal
pressure but because of decisions made
entirely within the laboratory.

The article states, ‘‘In October 1978,
just days after the start of the fiscal year,
ground for Isabelle was broken.”” The
implication is of reckless haste to get on
with the project. In fact, Congress had
authorized and appropriated $5 million in
the preceding fiscal year for the start of
the project. Hence groundbreaking took
place about 1 year after the initiatory
congressional action.

The article avoids mentioning the
many other aspects of this very large
project, all of which are proceeding well.
At this time there are no other major crit-
ical technical problems. In any state-of-
the-art endeavor on the scale of Isabelle,
unforeseen technical problems will arise;
we expected this and are prepared to
tackle them.

Although superconducting magnets
for Isabelle are a problem, there is no
reason to believe they are an ‘‘intrac-
table problem.” Successful super-
conducting magnets have been made at
Brookhaven, at Fermilab, in Europe,
and in Japan. We are pushing the state of
the art, but that is appropriate for scien-
tific projects and will allow us to achieve
better performance and lower cost than
if only well-understood and demon-
strated technologies were employed.

are looking to
Nicolet scopes

tosolve
more R&D

problems.

Prices start at

(U.S. domestic price)

For more information,
circle the reader
service number or call

(608) 271-3333.

NICOLET
INSTRUMENT
m CORPORATION
OSCILLOSCOPE DIVISION
5225 Verona Road
Madison, Wisconsin 53711
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Moreover the advancement of super-
conducting magnets will benefit numer-
ous areas of technology outside of high
energy physics. The approach we used
was a responsible one, as completion of
the machine will show.

G. H. VINEYARD
Brookhaven National Laboratory,
Associated Universities, Inc.,
Upton, New York 11973

I have no detailed knowledge of the
Isabelle or ESCAR projects, but state-
ments made by William J. Broad con-
cerning Fermilab are misleading.

Broad misrepresents the record of the
Fermilab R & D program when he says
that we built 130 superconducting mag-
nets that were not *‘acceptable for use’’
in our accelerator and that ‘‘many went
up in smoke.”” We indeed constructed
about 100 full-scale superconducting
magnets as part of an R & D program to
learn how to mass produce these 7-me-
ter-long, precision-wound devices. We
started and aborted an additional 60 mag-
nets in the various phases of uncovering
and solving technical problems. Four
magnets were deliberately tested to de-
struction in order to provide crucial data
for the final design. It is appropriate to
note that the Fermilab magnets differ
from Isabelle magnets in several impor-
tant design parameters because of the dif-
ferences in injection energy and final
field strength.

Our R & D program was obviously
successful. Fermilab is now well under-
way in the construction of the Energy
Saver Accelerator. We have assembled
more than 250 magnets and measured
their properties at room temperature;
more than 95 percent have passed rigid
tests for accelerator-grade magnetic field
quality. More than 60 of these magnets
have been assembled in cryostats,
cooled to the superconducting state, and
have undergone a rigorous set of me-
chanical and thermal tortures followed
by more precise measurements of field
strength and quality. We have conducted
successful tests of strings of magnets—
20 in an above-ground test facility and
two strings of 40 magnets in the accelera-
tor tunnel. More than 90 of the original
R & D magnets are in use or scheduled
for use in beam lines where the accept-
ance criteria are less rigid. Many of the
incomplete magnets provide a stockpile
of salvageable parts.

All of the above are ascertainable facts.
Broad did not contact anyone at Fermi-
lab about these issues.

It is certainly true that superconducting
accelerator magnet technology has
proved to be enormously difficult. In-
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SCIENCE

AT THE

WHITE HOUSE

A Political Liability

Edward]. Burger, Jr.

Jforeword by Don K. Price

Written by a former senior staff
member in the White House Office
of Science and Technology, this
book examines the role of scientists
as presidential advisers. Edward
Burger argues that, because of a
fundamental incompatibility be-
tween the goals and methods of
science and those of politics, co-
operation between the two is diffi-
cult, if not impossible. Burger
illustrates his argument with ex-
amples drawn from his own White
House experience conceming gov-
emment planning in such areas
as national health care, environ-

mental regulation, and population
and family planning, $14.95

SOCIOBIOLOGY
AND THE
PREEMPTION
OF SOCIAL
SCIENCE

Alexander Kosenberg

Why have the economic theories
developed throughout history been
unsuccessful? Why have social sci-
ences in general failed to produce
results with the ever-increasing
explanatory power and predictive
strength of the natural sciences?
In seeking answers to these ques-
tions, philosopher of science Alex-
ander Rosenberg turns to the highly
controversial field of sociobiology.
His book is an unequivocal defense
of the prospects of this new strat-
egy in the explanation of human
behavior. $16.50

The Johns Hopkins
University Press

Baltimore, Maryland 21218
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deed, the Fermilab approach to R & D
through extensive production (devised by
R. R. Wilson) was successful in per-
mitting solutions to be found to a myriad
of difficult and unanticipated technical
problems—solutions which were compat-
ible with mass production techniques.
This is the essential reason why R & D
is needed. As Broad states, the super-
conducting accelerator program is at the
edge of novel technology, and we still
face formidable obstacles such as the
assembly, commissioning, and operation
of very large cryogenic systems and of 4
miles of superconducting magnets carry-
ing intense beams of high energy parti-
cles. The risks are high, but the scienti-
fic payoff is enormous.

The combined experience gained at
Fermilab and Isabelle will provide the
nation with a heritage of mastered super-
conducting magnet technology. This is
one area where we are comfortably
ahead of the Soviet Union, Western Eu-
rope, and Japan. The knowledge ob-
tained in the accelerator laboratories has
already played an important role (and
will continue to do so) in a vast array of
applications, not only to future genera-
tions of accelerators but also in fields as
disparate as fusion, magnetohydro-
dynamics, motor generators, mass trans-
portation, and power transmission. In
this way the dedicated and anxiety-
ridden labor of many scientists and
engineers and the expenditure of large
amounts of public funds will continue to
pay off in large social as well as scienti-
fic benefits.

LEON M. LEDERMAN
Fermi National Accelerator Laboratory,
Batavia, Illinois 60510

. . . a few matters of record, in the order
Vineyard raises them. I did not deny
progress, saying instead ‘‘peformance of
the magnets is getting better.”” The
Brookhaven panel itself urged a reduc-
tion to 300 GeV, calling such a move
‘“‘sober and realistic.”” It also estimated
that a new design could entail a 3-year
delay, which added to the current 1-year
delay comes to 4 years. The West-
inghouse magnets were indeed meant for
use in Isabelle, being called the ‘000’
series (001, 002, and so forth), so that all
732 dipole magnets could be counted. It
is true that the Brookhaven panel initial-
ly had five members, but for its second
report (the only one I referred to) the
panel had ten members. Lederman omits
to mention that the field strength Fer-
milab is aiming for is not the 5 tesla
needed for Isabelle but 4.3 tesla, a
strength even the Isabelle Mark 5 sur-
passed in 1976.—WILLIAM J. BROAD

ouncing accuracy in photosyn-

thetic growth studies like never
before. Now the revolutionary
Quantum Scalar Irradiance Meter
(QSL-100) dips directly into culture
vessels for one instantaneous read-
ing of total photosynthetically ac-
tive (400-700 nm) light available for
plant growth.

Portable, rugged and battery-
powered, QSL-100 also adapts to
field use, and is calibrated for wet or
dry applications.

And ask about our other preci-
sion-packed instruments. The QSR
sensor series, QSI-140 integrator,
and the QSP underwater irradiance
system. Write for information today.

Biospherical Instruments, Inc.
4901 Morena Blvd., #1003
San Diego, California 92117 714/270-1315
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OD Pan Fps

record the sun and nearly everything under it.

What do gou call a film you can use
for solar flare photography, photomi-
crol%ra hy, line-scan recording with
cathode-ray tubes, lasers, or light-
emitting diodes, photographing holo-
gr:&l;lic reconstructions, and also for
making black-and-white slides?

We call it Kopak Technical Pan Film
2415. You might call it “a film for all
focal lengths,” because it has been
used rewardingly to record imagery
with high-power microscope objec-
tives, astronomical telescopes, and all
sorts of camera lenses in between.

This extraordinary film, previously
introduced as SO-1135, is intended for

Hydrogen-alpha photogragh of solar

flares. Sacramento Peak O

servatory,
Sunspot, N.M.

a wide range of applications requiring
high resolution, extremely fine grain,
processing flexibility, high D-max,
and relatively flat spectral response
through most of the visible spectrum.
It is coated on EsTarR-AH Base.

Its unusual combination of perform-
ance characteristics allows 1echnical
Pan Film to fill a void in the matrix
of black-and-white photorecording
films. These characteristics have
made 2415 a worthy successor to
Kobak Solar Flare Patrol Film
(EsTAR-AH Base) SO-392 and Kopak
Photomicrog aphy Monochrome
Film SO-410—and a valuable alter-

Photomicrograph of trichinella spiralis
in muscle, 175 X . Tungsten-halogen
source (3200 K) with §ODAK WRATTEN
Filter No. 58.

native to Kopak High Contrast Copy
Film 5069 in most applications.

You won’t find a Kodak film with a
broader range of scientific and tech-
nical applications. At the same time,
you may wish to load a roll into your
35 mm camera to record some stun-
ning pictorial photography.

For additional information on Tech-
nical Pan Film, write to Eastman
Kodak Company, Department 412L-
153, Rochester, NY 14650. (A brief
indication of your application may
help us respond more effectively.)

© Eastman Kodak Company, 1981

Meteorological imagery from

Eeostationar satellite. VIZIR laser-
eam recording by Société Européenne
de Propulsion ?France).

Capturing
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SCIENCE

Shortages of Scientists and Engineers

For the next decade this nation will have great needs for scientists and
engineers. Already there are shortages in such fields as petroleum and
chemical engineering and computer science. The shortages are likely to
spread to other fields and to worsen. Faculty members are being recruited
by industry, and fewer students are seeking the Ph.D. degree in some dis-
ciplines.

There is a particularly acute shortage in computer science. Advances in
electronics have made computation and memory comparatively cheap.
Many companies perceive attractive opportunities to apply the new hard-
ware. These applications require development of systems of software by
computer scientists. Eager bidding for computer scientists has pushed sala-
ries to $30,000 per year for students at the baccalaureate level.

We are also experiencing an expanding need for scientists and engineers
brought on by the decreasing availability of oil and by its higher price.
Merely to maintain our limited production rate of petroleum will require
employment of more experts for planning exploitation of the new wells and
for tertiary recovery. Research, development, and engineering entailed in
synthetic fuel plants will employ an even larger number of trained people.

As prices for energy escalate, most of the nation’s existing processes,
equipment, plants, and buildings are becoming obsolete. As prices for oil go
even higher, there will be great incentives for research, development, and
design and construction of new facilities. In the chemical industry, the need
to minimize the hazards of toxic substances is also leading to major efforts
involving highly trained personnel, including toxicologists.

The United States has lagged in achieving standards of quality control.
The Japanese, who have been exemplary in this regard, employ a much
higher ratio of engineers to blue-collar workers than do we. To identify and
correct the factors that lead to manufacturing defects often requires unusual
skill and ingenuity. Restoration of the reputation of American products will
demand the deployment of more scientists and engineers in production facil-
ities.

There will be other major demands for trained personnel. This country
has lost its lead in many areas of technology. Who is to innovate? Who will
create and develop alternative energy sources? The world will face terrible
shortages of food, and we will need to change our style of agriculture to
slow soil erosion. Who will develop more productive and pest-resistant
plants? Who will exploit the opportunities of the revolution in biology based
on recombinant DNA?

The universities, traditionally a source of new knowledge and trained
people, will try very hard to fulfill their function. However, they are in rela-
tively poor shape to do so. In most schools, equipment for training and
research is antiquated or absent. Opportunities for young faculty members
have become limited. At the public universities, state funds for support of
research and teaching have diminished..Flexibility in the use of funds has
been curtailed. The gross total of federal research funds in constant dollars
has remained about the same. But federal intervention in universities has
entailed substantial costs. For this and other reasons, the net sums actually
available for research in universities have declined substantially.

One of the few bright spots in the situation is an improving relationship
between industry and the universities. Leaders of industrial research are
enthusiastic about the quality of the young people they are hiring. An in-
creasing number of companies are supporting fellowships and research at
the schools. They could and should do more. They could serve their long-
term interests by helping to improve the level of equipment for teaching and
research. They should be more emphatic in expressing their admiration for
the training that young people are receiving. They should be prepared to
intervene if federal budget cutters should propose to deal another blow to
universities by chopping federal research funds.—PHILIP H. ABELSON



MOP+YOU-=
instant image analysis.

For a multitude
of geometric dimensions

The new MOP quantitative system
for morphological and stereo-
logical image analysis is unique:
Only MOP lets the operator's dis-
criminating judgment interact with
the high-speed calculation ability
and memory of a microcomputer.
This mode of operation is highly
reliable in applications where

fully automatic systems fail.

The great name in optics

Single key selects
a multitude of functions

MOP is portable, requires no in-
stallation and practically no oper-
ator training. Yet it can measure 8
parameters simultaneously, store
data in 20 channels, and per-
form statistical analyses such as
distribution histograms. Easily
interfaced to computers for data-
banking and high-level statistics.
Nationwide service.

West Germany

Circle No. 51 on Readers’ Service Card

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles,
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660.

C

o
ar

CARL ZEISS, inc.

e ;};’éﬁ;)g@&ww

MOP-3 |

The MOP measuring tablet can
be used with images directly gen-
erated through a microscope,

by projection, or with photomicro-
graphs, electron micrographs,
X-Rays, drawings, etc.



Information for Contributors

Papers published in Science often re-
ceive far more attention than papers pub-
lished in specialty journals. As a con-
sequence, the rate of submission of pa-
pers is high—about 5000 manuscripts are
submitted each year. The rejection rate
of about 80 percent contrasts with that of
most specialty journals, which is usually
about 30 percent. Most of the material
submitted to Science is of good quality
and worthy of publication, and virtually
all the scientific papers are eventually
published somewhere. In selecting pa-
pers for Science, the editors must con-
sider the needs of a broad audience. In-
sofar as the input of manuscript permits,
preference is given to items that seem to
be of general significance.

General Information

Four types of signed papers are con-
sidered: Articles, Reports, Letters, and
Technical Comments. The author’s
membership in the AAAS is not a factor
in selection. Papers are considered with
the understanding that they have not
been published and are not under consid-
eration elsewhere. Authors will usually
be notified of acceptance, rejection, or
need for revision in 6 to 8 weeks (Re-
ports) or 8 to 10 weeks (Articles).

QOutside reviews. Almost all Articles
and Reports, including those solicited by
the editor, are sent to two or more out-
side referees for evaluation. Referees
suggested by authors are used at the dis-
cretion of the editors. Papers that de-
pend on statistical inferences for their
conclusions may be sent to statisticians
(in addition to other referees) for review.

Length limits. Papers that exceed the
length limits cannot be handled expedi-
tiously and in some cases will be re-
turned without review. The limits are
stated below in number of pages based
on standard-size pages (8!/z by 11 inches)
typed with double spacing throughout
(including the references and notes) and
with 1-inch margins. '

1) Articles: Up to 20 pages of text, in-
cluding the references and notes, and
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one table or figure for approximately
every three manuscript pages.

2) Reports: Up to seven pages of text,
including references and notes, and two
tables or figures that together will occu-
py no more than half a printed page.

3) Letters: Up to 250 words.

4) Technical Comments: Up to two
pages of text, including references and
notes.

Selection of Manuscripts

1) Articles: About half the Articles
published in Science are solicited by the
editor. Both solicited and unsolicited Ar-
ticles undergo outside and in-house re-
view. Articles are expected to (i) provide
a review of new developments in one
field that will be of interest to readers in
other fields, (ii) describe a current re-
search problem or a technique of inter-
disciplinary significance, or (iii) present a
study of some aspect of the history, log-
ic, philosophy, or administration of sci-
ence or a discussion of science and pub-
lic affairs. Readers should be able to
learn from a technical Article what has
been firmly established and what are sig-
nificant unresolved questions; specula-
tion should be kept to a minimum. Pref-
erence is given to Articles that are well
written, well organized, and within the
length limit. Balance of subject matter in
Science is an important consideration
when a choice is made between accept-
able Articles.

2) Reports: Reports are selected on
the basis of reviewers” comments and an
in-house review. Reports are expected to
contain solid research results or reliable
theoretical calculations. Preference is
given to those that describe departures
or discoveries that will be of broad inter-
disciplinary interest or of unusual inter-
est to the specialist. In making the final
selection, the editors take into consid-
eration (i) the reviewers’ comments: re-
ports most likely to be accepted are
those that receive persuasive outside re-
views favoring publication; (ii) clarity of
presentation within the prescribed length

limit; and (iii) subject matter in relation
to that of other papers on hand. An at-
tempt is made to balance the subjects of
Reports so that one discipline is not
overrepresented to the exclusion of oth-
ers.

3) Letters: Letters are selected for
their pertinence to material published in
Science or because they discuss signifi-
cant problems of interest to most scien-
tists. Letters of a highly technical nature
are usually transferred to the Technical
Comments section. Letters pertaining to
material published in Science may cor-
rect errors, provide support or agree-
ment, offer different points of view, clari-
fy, or add information. Outside review-
ers may be consulted on questions of
accuracy. Insinuations and conjecture
about another author’s motives, abili-
ties, or intelligence are considered in-
appropriate for publication. The selec-
tion of letters is intended to reflect the
range of opinions received.

4) Technical Comments: Technical
Comments may be selected for pub-
lication if they express significant criti-
cisms of papers published in Science or
offer wuseful additional information.
Technical Comments are usually sent for
an opinion to the authors of the original
papers before being reviewed. Dis-
cussions of minor issues or priority
claims are not deemed appropriate, nor
are questions that can be resolved by
correspondence between the critic and
the original authors. :

5) Book Reviews: The selection of
books to be reviewed and of reviewers is
made by the editors.

Submission of Manuscripts

Submit an original and two duplicates
of each manuscript together with a letter
of transmittal giving:

1) the name(s) and telephone num-
ber(s) of the author(s);

2) the title of the paper and a state-
ment of its main point;

3) the names, addresses, telephone
numbers, and fields of interest of four to
six persons in North America but outside
your institution who are qualified to ref-
eree your paper; )

4) the names of colleagues who have
reviewed your paper; and

5) the fields of interest of readers who
may want to read your paper.

Manuscript Preparation

Typing. Use double spacing through-
out the text, tables, figure legends, and
references and notes.
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Units of measure. Use metric units. If
measurements were made in English
units, give metric equivalents.

Symbols and abbreviations. Define all
symbols, abbreviations, and acronyms.

References aqnd notes. Number refer-
ences and notes in the order in which
they are cited in the text. Place refer-
ences cited only in tables or figure leg-
ends after the text references. Gather all
acknowledgments into a single, brief
statement at the end. Use Bibliographic
Guide for Editors & Authors (American
Chemical Society, Washington, D.C.)
for abbreviations of journal titles. For
journals not listed there provide the full
title. Use the following forms:

For a journal paper: H. Smith, Am. J.
Physiol. 98, 279 (1931).

For a book: F. Dachille and R. Roy,
Modern Very High Pressure Techniques
(Butterworth, London, 1961), pp. 163-
180.

For a paper in a compilation: F. Da-
chille and R. Roy, in Reactivity of Solids,
J. H. de Boer, Ed. (Elsevier, Amster-
dam, 1960), p. 502.

For unpublished material: A. Giraud,
paper presented at the American Nucle-
ar Society Conference, Washington,
D.C., November 1976.

Hllustrations . For each illustration sub-
mit three copies of a quality suitable for
reproduction. Label each on the back
with the name of the author and the fig-
ure number. Plan figures for the smallest
printed size consistent with clarity. Col-
or may be used if necessary but authors
are billed accordingly. Cite all illustra-
tions in the text and provide a brief leg-
end for each.

Tables. Type each table on a separate
sheet, give it a number and title, and cite
it by number in the text. Give each col-
umn a heading. Indicate units of measure
in parentheses in the heading for each
column, and do not change the unit of
measure within a column.

Equations and formulas. Use quad-
ruple spacing around equations and for-
mulas that are to be set off from the text.
Define all symbols.
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Special Requirements and Procedures

1) Articles: Provide a title of one or
two lines of not more than 26 characters
and spaces each; a brief author note giv-
ing your position and address; and a
summary of 50 to 100 words. The sum-
mary should convey to the general read-
er the main point of the paper and outlirie
the results or conclusions. The intro-
duction should portray the broad signif-
icance of the work, and the whole text
should be intelligible to scientists in dif-
ferent disciplines. Explain all technical
terms likely to be known in only one
field. Insert short subheadings at appro-
priate places in the text to mark your
main ideas. Provide a reference list in ac-
cord with Science style. Reference lists
should not be exhaustive; citation of a
single review article can often replace
many references. A maximum of 40 ref-
erences is suggested.

2) Reports: Provide a title of one or
two lines of not more than 54 characters
and spaces each, and an abstract of 50 to
75 words. The abstract and the first por-
tion of the report should portray for the
general reader the results described and
their significance. The body of the re-
port should be intelligible to scientists
in other fields of expertise. Complete
documentation need not be presented
but should be available in cited refer-
ences,

3) Letters: Letters should be short (up
to 250 words) and to the point; they
should be carefully phrased, free of tech-
nical jargon, and nonrepetitive. When a
Letter refers to an Article published in
Science the original author is usually giv-
en an opportunity to reply. Letters are
frequently shortened and edited. Letters
are acknowledged by postcard; authors
are notified if their letters are accepted
for publication. Letters must be typed
with double spacing.

4) Technical Comments: Technical
Comments on Reports or Articles are
published at the end of the Reports sec-
tion. When a Technical Comment is ac-
cepted for publication the authors of the

original paper are usually given an op-
portunity to reply.

5) Book Reviews: Instructions ac-
company review copies when they are
sent to reviewers.

Printing and Publication

Editing. Before being sent to the print-
ers, papers are edited to improve accura-
¢y and effectiveness of communication.
When changes are needed because the
author’s meaning is not clear, the editor
may consult the author by telephone;
when the editing is extensive, the manu-
script may be returned to the author for
approval or further adjustment before
the type is set.

Proofs. One set of galley proofs is pro-
vided for each paper. Alterations should
be kept to a minimum and marked only
on the proofs. Extensive alterations may
delay publication.

Scheduling. Papers are not scheduled
for publication until Science has re-
ceived corrected galley proofs from the
authors. The median delay between ac-
ceptance of papers and mailing of galley
proofs to authors is 4 to 8 weeks (allow-
ing for editing and typesetting); the medi-
an delay between receipt of authors’ gal-
ley proofs by Science and publication is
4 to 6 weeks (allowing for proofreading,
layout, and paging). There may be addi-
tional delays in publication for papers
with tables or figures that present prob-
lems in layout and for papers accom-
panying cover pictures.

Reprints. An order blank for reprints
accompanies proofs.

Cover Photographs

Particularly good photographs that
pertain to a paper being submitted will be
considered for use on the cover. Submit
prints (not slides, negatives, or trans-
parencies) together with the manuscript,
and indicate in the letter of transmittal
that a possible cover picture is enclosed.
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