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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, 
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Two new ~nstruments from Vanan the VISTA Chromatography Serles with the 407 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 deslgn commitment; you benefit from the 
increased pr,lduct~vity. 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 ~nstruments deslgned 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 Model 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 slngle 
amino acld are sharply separated by reverse-phase 
chromatography. Circle No. 64. 

@ 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. 

0 UV-Vis: Measure enzyme activity at 0.0005 Almin 
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 wlth 
the low-cost DMS 9 0  UV-Vis Spectrophotometer! Just touch 
a button, and the microcomputer calculates true wavelength 
derivative data- both first and second derivative. Clrcle No. 67. 

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



you'll find Varian instruments 

@ 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 ( p ' )  detection. This 
technique offers easier interpretation and simulation and makes 
spectrometer adjustment less critical. 
Using the E-150 accessow, 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 (105sec 
>7,> sec). Circle No. 69. 

QGC: Identify 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. 

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

ONMR: 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 lO-=M arginine 
vasotocin in 90% H20/10% D20, 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 H20. 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. 

GCIMS: 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 MAT212/SS200 System. Circle No. 72. 
The easy-to-read printout includes peak names, run conditions, 

@ 
To have a representative contact you about any Varian 

and quantitative chromatographic data. All can be stored on instrument, Circle No. 312. 

varian 
For 1mmedl.te sulstsnce contact: Florham Park, NJ (201) 822-3700 Park R~age. IL (312) 825-7772 Houston. TX (713) 783-1800 
Los Altos. CA (415) 96E8141 Or wrlte 61 1 Hansen Way. Palo Alto. CA 94303 In Europe Stemhauserstrasse CH-6300 Zug, Swrtzedana 
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FOR 

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 
Regulation of Gene Expression 
Transcription 

Transfer of Genes Into Eukaryotic Cells 
Synthesis of Mamalian Proteins in Bacteria 
Developmental Biology 

SPEAKERS WILL INCLUDE 
John Abelson James Darnell Bert O'Malley 
University of California, San Diego Rockefeller University Baylor College of Medicine 

Richard Axel Ronald Davis Robert Roeder 
Columbia University Stanford University Washington University 

John Baxter Walter Gilbert Willlam J. Rutter 
University of California, San Francisco Haward 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 

Please reserve space(s): Registration fee must be included. 
Please send a Registration Application. 
Please send Exhibit Information (Table Tops Only). 
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City Statelcountry zip 
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Return to: E.R. Rufflng, Scherago Associates, Inc. 
1515 Broadway, New York, N.Y. 10036 
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The Olympus answer to 
simultaneous observation: 





We interrupt our program for this brief announcement 
Monoclonal Anti-human Lyt 3, an authentic 
Pan-T cell antintibody, is now available. It reacts 
with all human T cells (but not with B cells) and 
recognizes the sheep red blood cell recepto~ 
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 dmn we can advertise them. Here is our current list. 

HUMAN 
Anti-human Lyt l* 
Anti-human Lyt 2* 
Anti-human Lyt 3* 
Anti-human Ia 

VIRAL 
Anti-murine 

leukemiavirus gp70 

MOUSE 
Anti-mouse Thy 1.2 
Anti-mouse Thy 1.2, 

biotin labeled 
Anti-mouse Thy 1.2, 

fluorescein labeled 
Anti-mouse Thy 1.1 
Anti-mouse Lyt 1.2 

MOUSE 
Anti-mouse Lyt 2.2 
Anti-mouse Lyb 2.1 
Sheep anti-mouse Ig, 

auraline phosphatase 
labeled 

Anti-mouse Lyb 2.3 
Anti-mouse TL 

Anti-murine Anti-mouse Lyt 1.1 *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 speaal 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 @t)! 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 021 18 
Call toll free: 800-225-1572 
(In Massachusetts and International: 617-482-9595) 

NEN Chemlcals GmbH: D-6072 Dreieich, W. Germany, Poslfach 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 
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% I % '  - <x- & e  r lc %rqrr-,~p u_" j',P ,5-'- ~ n c  
5nviromental Health Associated Phenoxy Herbicides 

h~ lrifluerice of Nutrit ional Status o n  P x ~ r i e \  W love! ~ x d b  t?&M CJr:iv~ rsity 
Pollutant Toxicity a n d  Carcinogenic i ty and A~v~I L Young United States A r  Force 
Volume I The Vitamins Thorough and up to date this balanced 
Edward J Calabrese account examines the h~story of the 
University of Massachusetts phenoxys and the 2 4 5-T controversy 

Deals comprehensively with the influence of chemistry and production use and methods 
A [he ~ . ~ ~ ~ ~ l ~ ~  c D and E~~ of application toxicology the dioxin llnpurl 

the toxicity and carcinoqenicity of such pol $ $ ~ ~ , ~ ~ f ~ ~ b " , " , " , , " , ~ ~ , " r ~ $ ~ ~ S , h i q h e r  ruranrs as neavy meras, orgarlic corri- 
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 suppementa- 
tlon 585 p p  / (1.04833 X) / 1980 / S60 00 

Aquatic Chemistry 
A n  Introduct ion Emphas iz ing  Chemica l  
Equ i l ~b r i a  in Natural  Waters 2 n d  Ed 
Werner Stumm Swiss Federal Institute of 
Technology and James J Morgan 
Californ~a Institute of Technology 
Provides a theoret~cal basis for the chemical 
behavior of ocean waters estuaries rivers 
lakes groundwaters and soil water svs 
tems as well as for the processes involved 
rn water treatment Models illustrating the 
regulatory factors that control the chemical 
composition of natural waters are corn 
pared to the behavior observed in real sys- 
tems Shows the response of the aquatic 
ecosvstem to chemical werturbaton 
approx 672 p p  / (1-04831 3) / April1981/ 
$38 00 (tent ) Cloth 
approx 672 p p  / (1-09173-1) / April1981 / 
$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 

New Technology 
of Pest Control 
Editeri bv Carl B Huffaker 
University of California Berkeley 
A report on the progress toward a multidis- 
ciplinary ecologically-sound and economi- 
cal pest management syste~n accorn- 
plished bv the NSF/EP4 lnteqrated Pest 
Management Project in recept vears 
500 p p  / (1-05336 8) / 1980 / S29 50 

Resource Management and 
Environmental Uncertainty 
I oscnns frnrn Cnastal  -""-- - - ---.- L 

Upwel l ing  F isher~es 
Michael H Glantz National Center for 
Atmospheric Research Boulder and 
J Danalhc 
Technologc 
Bay St Lou 
Examines c ientif~c 
phenomeno~t d i ~ u i  IWIII 1st iety a man- 
ageable resource and an ecosystem sus- 
ceptible to masslve natural and artificial 
modification Illustrates the prohlerns and 
prospects for effective management of Iiv- 
ing marine resources under conditions of 
environmental uncertaintv 

m p s o n  National Space 
, Laboratory 
is Mississippi 
oastal upwelling as a sc -- ..L - A - - . ' - L - -  

approx 544 p p  / (1-05984-6) /Jan 1981 / 
$36 50 (tent ) 

The Character and Origins of - 
Smog Aerosols 
A Digest of Results f rom the Califorr 

, - ,  . .  - . 

16"- C' ,- 

Tnvironmental Health 
'?e I n f l u c ~ ~ i c ~  O' Nutrit ional Status o n  

Pollutant Toxicity a n d  Carcinogenicity 
Volume I I  Mlnerals a n d  Macronutrients 
Edward J Calabrese 
Universtv of Massachusetts 
Details the role of minerals, protein, fats. 
carbohydrates, amino acids, fiber and syn- 
thetic antioxidants in the amelioration of the 
?.A L- - , *L  -<cn,.+- ,.< ,--.---,- --A auve~s r  i ieait i  uiieLls UI I I I U I ~ ~ I  IIL ai IU 

organic pollutants approx 544 p p  / 
(1-08207 4) / Feb 1981 / S35 00 (tent ) 

Chemistry and 
Biogeochemistry of Estuaries 
Editel' b y  E x  Ol,iuiwn arid I Cato both of 
the University of Goleborg Sweden 
International authorities focus on the physi 
c a  characteristics of the estuary such as 
salinity temperature circulation and mixing 
processes adsorptiori and desorption sed 
mentalion biotic tiansport the carbon ciiox- 
ide-calcium carbonate svstem inorganic 
pollutants chlorinated hydrocarbons oil 
pollution and recoverv and decontamina- 
tion of estuaries 452 p p  / (1-27679-0) / 
1980 / S80 00 

Geothermal Systems 
Pr~nc ip les  a n d  Case H ~ s t o r ~ e s  
Edited by L Rybach ETH Zur~ch and 
L J P Muffler U S Geological Survey 
Meno Park 
Summarizes our current understanding of 
geothermal svstems using case histories 
that represent a spcctrum of o ~ o t h ~ r m a l  
development drounci ttie world Einpoys 
mathematical modelinq and discusses 
heat and mass transfer heat extraction 
environmental impact geothermal explora- 
tion and resource assessment 
approx 328 pp / (1 271111 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 







Purify by distillation, for non- 
pyrogenic reagent grade water. 
Pyrexm, Vycor@, 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/l total matter. 

Silicate concentration is smaller 
than 0.05 mg/l, 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. 

Distill up to I 2  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 

"Greater than 10 megohm resistance 
exceeds the Type 1 requirement for both 
CAP and NCCLS, high enough for almost 
all appllcatlons The Cornlng MP-IPA 
meets all ASTM Type 1 specs except the 
16 67 reslstlvlty ratlng 

CORNING 

CORNING'" 
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For more information on 
q and bettwyet, tbi?zgs~lou purer operator t o  use them. how the Nicolet 2090 series can 
szqbected, bhecu~~se ?zaler They're convenient, yet versatile. help you get more out of !.our 

re has a12 (~~cilIo.scop had They're also well proven. Thou- research, sirnpl! circle the r tx i e r  
h high rc~solutio~z azld use today, senice card o r  call 608/271-3333. 

ng records O r  write: Nicolet Instru- 
Nicolet oscilloscopes have e v e n  mont ment Corporation, 5225 \kron:i 

ore  than ten times the resolu- Road, Madison, W~sconsin 53711. 
tlon and accurac! of almost all 
other digital scopes, lots more 
mernon. (including internal 
disk m e m o n  for completely 
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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 diierent 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 

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. 
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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, Znc., 
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 rnag- 
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 t'he 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 diacult. In- 
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SCIENCE 
AT THE 
WHITE HOUSE 

I A Political rjability 
ErkvardJ. B q e r ,  Jr. 
f m d  by Don K. PHce 
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 hi argument with ex- 
amples drawn from his own White 
House experience concerning gov- 
ernment planning in such areas 
as national health care, environ- 
mental regulation, and population 
and h i l y  planning. $14.95 

SOCIOBIOLOGY 
AND T)IE 
PREEMPTION 
OF SOCIAL 
SCIENCE 

Why have the economic theories 
developed throughout histolybeen 
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 prospeas of this new strat- 
egy in the explanation of human 
behavior. t 16.50 

w The Johns Hopkins 
University Press 
Baltimore, W l a n d  21218 - 

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 ditficult 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 I-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  WILLI WILLIAM J. BROAD 
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high resolution, extreme1 fine grain, 
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through most of the visible spectrum. 
It is coated on ESTAR-AH Base. 

Its unusual combination of erform- 
ance characteristics allows f echnical 
Pan Film to fill a void in the matrix 
of black-and-white photorecording 
films. These characteristics have 
made 24 15 a worthy successor to 
KODAK Solar Flare Patrol Film 
(ESTAR-AH Base) SO-392 and KODAK 
Photomicro raph Monochrome 
Film SO-4 1 8 -an $ a valuable alter- 

native to KODAK High Contrast Copy 
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You won't find a Kodak film with a 
broader range of scientific and tech- 
nical applications. At the same time, 
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35 mm camera to record some stun- 
ning pictorial photography. 
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indication of your application may 
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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 f u n d s . - P ~ 1 ~ 1 ~  H. ABELSON 
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Information for Contributors 
The Editors of Science 

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). 

Outside 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 (8l/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 

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 useful 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 deeded 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- 
be r (~ )  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, tab!es, 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 and 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. 

Zllustrations . 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. 

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 outline 
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- 
cy 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 far 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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