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Why you should buy our 
used enzymes, 
In a word, the reason is dependability 

NENZYMES '" are used routinely in 
our biological testing programs for 
radiochemicals. They're used as stan- 
dard tools in our cloning laboratory 
and as integral components in our 
Nick Translation, End Labeling, MI3 
Cloning, Reverse Transcriptase, and 
other complete research systems. 

In short, they're used where absolute 
dependability is an everyday require- 
ment. That's why it makes sense to 
buy your enzymes and products for 
molecular biology from the people 
who use them in their own systems. 
If NENZYMES weren't biologically 
pure we'd find out long before you 
committed your experiment 
to them. 

Call us for complete specifications 
and ordering information on 
NENZYMES '" Enzymes and products 
for molecular biology: 
DNA Modifying Enzymes 
RNA Modifying Enzymes 
Restriction Enzymes 
Nucleic Acids 
Cloning Vectors 
DNA Molecular Weight Markers 

Not for use in humans or cl~nical dtagnosis 

New England Nuclear 549Albany Street, Boston, MA 02l18 
Call toll free: 800-225-1572, Telex: 94-0996 
Mass. and Internat'l: 617-482-9595 
Europe: NEN Chemicals GmbH, D-6072, W Germany 
Postfach 401240, Tel. (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lach~ne, Que H8T 3C9 
Tel 514-636-4971, Telex 05-821808 @ 1982 NEN 
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Design created from the thermal-wave 
image of a test pattern that has been 
generated through proton irradiation of 
bare gallium arsenide (GaAs). Optical 
and electron images of the sample ap- 
pear featureless, while the thermal- 
wave image clearly shows the test pat- 
tern. The thermal-wave microscope is 
able to  differentiate the undamaged and 
damaged regions by the disruption in 
the GaAs lattice structure. See page 
223. [Therma-Wave, Inc., Fremont, 
California] 





Alittle Com~uter will 
Where is it written that computers 
should keep you chained to a desk? 
After all, ideas and problems are dy- 
namic; likely to occur just about any 
time, anywhere. It stands to reason that 
your computer should be available 
whenever and wherever it's needed 
It stands to reason your computer 
should be AttacheTM from Otrona. 
At a mere 18 Ibs. and just a half cubic 
foot, Attache gives you briefcase mn- 
venience. It's unique dual-processor 

desr 64K byte user memory and 
720 diskette storage give you power 
to solve some of the toughest scientific 
and engineering problems. 
Yet these statistics don't begin to 
express Attache's full dimension Inte- 
grated communications let you talk to a 
computer across the hall or around the 

s c- set y:--~ .- =e. 
world. H&-resolution graphics and 
ChartonTM software help you create 
useful graphs and charts. 
Attache gives you Wordstar@ for 
creating professional reports; Basic- 
80@ for programming; and CP/M@ for - - 

Ail--- by -- mum 

access to programs ranging from 
electronic spread- sheets to data 
base management systems. 
And those are just standard Attache 
features. Your dealer can show you a 
wide range of compilers, peripherals, 
and software to tailor Attache to your 
special applicatim 
To learn how a little computer can set 
you free, call for more information and 
the name of the dealer nearest you 
Otrona Corp., 4755 Walnut, Boulder, 
Colorado 80301. 

-8:00 A.M. to 6:00 P.M. MDT 
In Colorado, Alaska, or Hawaii, call 

(303)444-8100 
Macheand Charton am trademarks of Otrqna Corp. CPiM*Di$W 
Research. Inc. Wwdsta* MiroPm Internator4 CorporaSon. Inc. 
B a s i c - @ M i d ,  Inc. 
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~t ~EWS a specid type of COI- 
umn to set the standard for 

the highly competitive LC market. 
That's why the chemists at J.T. Baker 

Fleswch Rodwcts created BAKERBOND, 
a IW&&& stable and h t g h d u t i i  column. 

Extraordinary performance results from its 
proprietary chemistry; the unique bonding, end- 

caping end curing procesws that place BAKERBOND 
at the forefront of LC technology. 
These actual test chromatograms clearly demonstrate 
8AKERBQND resolving power and efficiency. And 

because J.T. W e r  is an experienced chemical company, 
you know that dl 16 EVkK'E-D cdumns are backed by 

in-depth c h m t o g r m i c  knowledge and expertise. 
All columns are available direct from J.T. Baker Research 

Products and include an Actual Test C h m m  and Certifiie 
of Analysis. Custom-packed columns are also available. 

For ordering information and literature describing the full line of 
BAKER&OND WPEC Wurnns, call our toil-free number or write today. 



Smith Isline Wrench Laboratories 
Announces the First in a Series of Annual Research Symposia 

"Doparnine Receptor Agonists" 
February 23-24,1983 
Franklin Plaza Hotel 

Philadelphia 

Co-Organizers: 
George Poste, D.V.M., Ph.D. 
Stanley T Crooke, M.D., Ph.D. 

For additional information contact Murdoth Biddle Symposium Coordinator P.O. Box 7929 Philadelphia, PA 19101 
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ital storage plug-in 
for 7bk 5000 Series 

scopes. 
Nowyawcanhave 
the m a t s  of dig~ta~ 

% X n o f t t m ~  by the =?'= mo 
lu fntoanyTekS000 

ger; scope. The 5D10 
is powerful testimony to 
the long-term value of 
Tek's unique plug-in 
concept: nothing else 
gives you so much 
ca ability at an afford- P ab e price. 
With the m 0 ,  all 
critical intomtion is 
alphanumerically 
dis la ed on the C#T, 
inc P UCI Y ng instrument 
setti s, cursor values 
and t 4 gger point. Re- 
suits are accurate to 
+ 1 %. Storage is auto- 
matic, for as long as you 
like. Features such as 
cursors, pre-trigger and 
stored reference wave- 
forms help make short 
work of your measure- 
ment tasks. 
The 5MO is a boost to 
biofeedback analysis. 
To Visual Evoked 
Response. To micro- 
electrode based 
testing. And to scores 
of other applications. 
You can record and store 
multiple waveforms. A 
choice of nine different 
amplifiers assures 
proper signal condition- 
ing. You enjoy automatic 
measurement while 
using the familiar 
Tek 5000 Series scope. 

l 2 o c m t i o n  is ems~ 
and cromplete. Connect 
the 5DlO to an X-Y re- 
corder or use your exist- 
ing camera: either way, 
you automatically obtain 
vital waveform and CRT 
readout as part of your 
records. 
Gal ths WIFfree 
number below for 
more information on 
the 5MO. Or talk to 
wur T;ekWes Repre 
senZative m n .  Count 
on Tektronix to keep you 
current, at the most rea- 
sonable cost, now and in 
the future. 
For further lnfonatlon, 
contact: 
U.S.A., Asia, Australia, 
Central & W h  Amerjca, 
Japan 
Tektronix, Inc. 
PO. Box 4828 
Portland, OR 97208 
Phone: 8001547-1512 
Oregon only: 8001452-1877 
Europe, Africa, 
Middle East 
Tektronix Europe B.V. 
Post Box 827 
1180 AV Amstelveen 
The Netherlands 
Telex: 18312 
Canada 
Tektronix Canada Inc. 
P.0 Box 6500 
Barrie, Ontario L4M 4V3 
Phone: 7051737-2700 

The Answer 
BY Any 
Measure 



BUY THE BEST 
SELLERS. 

Ym'll lave &pd 
the ending. M 
The reason more researchers buy our CAMP 
and cGMP kits in the first place is convenience: 
They're great time and trouble savers. But the 
reason researchers keep reordering is peace of 
mind: Our kits assure lot-to-lot sensitivity and 
reproducibility that does wonders for their con- 
fidence in the end results. 

Everything you'll need is in the kit - pretested, 
matched, ready for use at room temperature. 
No salting out required, no second incubation.. 
because the antibodies are preconjugated. 
Sensitivity is in the femtomole range. 

And if you prefer to count by liquid scintillation, 
you can, using a technique developed by our 
LSC Applications Laboratory that is equivalent 
to gamma counting. Ask for it when you call 
in your order: 

Meanwhile we'll be glad to send you details of 
our convenient, dependable Cyclic AMP and 
GMP [lz511 RIA Kits. 
Simply circle the inquiry number: 

Not for use in humans or clinical diagnosis 

New England Nuclear 
549 Albany Street, Boston, MA 02118 
Call toll free: 800-225-1572, Telex: 94-0996 
Mass. and Internat'l: 617-489-9595 
Europe: NEN Chemicals GmbH, D-6072 Dreieich, W Germany 
Postfach 401240, Tel. (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue. Lachine. Que. H8T 3C9 
Tel. 514-636-4971, Telex 05-821868 

@ New England Nuclear 
a Du Pont company 

. . . SOME OF MOTHER NATURE'S 
BEST CAN BE REPEATED 
AGAIN AND AGAIN. 

Imagine a simulated environment that produces 
temperature, humidity and light conditions accu- 
rate enough to rival the Great Outdoors! Lab-Line, 
manufacturer of Environmental Chambers, makes 
the precise controlled environment you need to pro 
duce the most accurate results possible in your lab. 

Choose from an  extensive line of Reach-In and 
Walk-In Chambers with capacities ranging from 24 
cu. ft. to 672 cu ft. Available in 5 standard tempera- 
ture ranges (- lS°C to + 60°C) with sensitivity better 
than 2 0.15OC. Humidity and temperature o~tions 
are available upon reituest. other options fnclude I dehumidification svstem and rnicro~~ocessor I 
console controls 

Mother Nature is a tough act to follow, but when 
you need precise control Lab-Line Environmental 
Chambers are even toughe~ 

If you would like more Mormatlon contact us at 
Lab-Line@ Instruments, Inc, Lab-Line Flaza, 
Melrose Park. IL 60160. Phone (312) 450.2600. 
WL TLX 687 1028. USA TLX m 312. 
ANSWER BACK LLBLIN UW MLPK Cable, LABLINE. 

PRECISE CONTROLLED 

CHAMBERS 
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De l i ve ry  o f  t h e  f i r s t  p roduct ion  J o i n t  T a c t i c a l  In format ion  D i s t r i b u t i o n  System 
(JTIDS) te rmina l  has been c a l l e d  a mi lestone achievement by t h e  commander o f  t h e  
U.S. A i r  Force 's  E lec t ron ic  Systems D iv i s ion .  L t .  Gen. James W. Stansberry 
congratu lated Hughes f o r  i t s  e f f o r t s  i n  d e l i v e r i n g  the  f i r s t  p roduct ion  JTIDS 
Class 1 te rm ina l  3 1  days ahead o f  schedule. He s a i d  the d e l i v e r y  and acceptance 
"demonstrably es tab l ishes jam-resistant,  secure d i g i t a l  data l i n k s  as a 

3 v i a b l e  medium f o r  t a c t i c a l  command, con t ro l ,  and communications (C ) systems." 

I n f r a r e d  scanninq has p a i d  o f f  both monetar i ly  and educat iona l ly  f o r  a f inan-  
c i a l l y  hard-pressed Washington school d i s t r i c t .  Faced w i t h  a t i g h t  budget and 
increased need t o  conserve energy, t h e  d i s t r i c t  used t h e  Probeyew i n f r a r e d  
viewer t o  survey i t s  19 b u i l d i n g s  f o r  energy leaks i n  i n s u l a t i o n ,  roo f i ng ,  
windows, and doors. Although some o f  t he  b u i l d i n g s  were as much as 30 years 
o ld,  t h e  r e s u l t s  o f  t he  survey brought so lu t i ons  t h a t  w i l l  save between 5% and 
15% i n  f u e l  cos ts  next  year. The Hughes-developed Probeye viewer a lso proved t o  
be an e f f e c t i v e  educat ional  t o o l  as students p a r t i c i p a t e d  i n  the  energy-scanning 
eva luat ion  as p a r t  o f  semester-long energy conservat ion assignments. 

Landsat 4, t he  new second-qeneration Earth-watchinq s a t e l l i t e ,  i s  s tudy ing crops 
and o ther  resources i n  greater  d e t a i l  than ever be fore  possible. The spacecraf t  
c a r r i e s  two primary instruments. One i s  a m u l t i s p e c t r a l  scanner l i k e  the  ones 
os, previous Landsat missions. The other  i s  a thematic mapper, whose remote- 
sensing c a p a b i l i t i e s  are a considerable improvement over the  scanner's. The new 
mapper gathers d i f f e r e n t  k inds  o f  data and has a s p a t i a l  r e s o l u t i o n  o f  30 meters 
versus 80 meters o f  e a r l i e r  scanners. Hughes and i t s  Santa Barbara Research 
Center subs id ia ry  b u i l t  bo th  instruments f o r  NASA. 

The l a r g e s t  domestic communications s a t e l l i t e  network i s  being operated by 
Western Union now t h a t  Westar V i s  r e l a y i n g  messages from i t s  equa to r ia l  s l o t  
approximately on a l i n e  w i t h  San Francisco. The Hughes-built s a t e l l i t e  i s  
p rov id ing  video, facs imi le ,  data, and voice communications throughout t h e  Uni ted 
States, i n c l u d i n g  Alaska, Hawaii, Puerto Rico, and the V i r g i n  Is lands.  Westar V 
has an expected l i f e t i m e  o f  10 years. Each o f  i t s  24 transponders i s  capable o f  
c a r r y i n g  2,400 one-way voice channels o r  one c o l o r  t e l e v i s i o n  transmission. 

Huqhes M i s s i l e  Systems Group i n  Tucson, Arizona, has b u i l t  a repu ta t i on  f o r  t h e  
development and manufacture o f  soph is t i ca ted  e lec t ron ics .  We have enhanced our 
leadersh ip  i n  t h i s  f i e l d  w i t h  these miss i les :  t h e  e lec t ro -op t i ca l / l ase r /  
in f rared-guided Maverick, t he  radar-guided Phoenix, t he  wire-guided TOW, and now 
t h e  radar-guided AMRAAM. We have openings f o r  microwave s p e c i a l i s t s ,  c i r c u i t  
designers, h y b r i d  microe lec t ron ic  engineers, and product ion support t e s t  engi- 
neers. Send your resume t o  Pro fess iona l  Employment, Dept. SE, Hughes M i s s i l e  
Systems Group, P.O. Box 11337, Tucson, AZ 85734. Equal oppor tun i ty  employer. 

Creating a new world with electronics 
r----- '------------ 
I 

i HUGHES i 
L- - - , - - - - - - - - - - - - - -J  
HUGHES AIRCRAFT COMPANY 
CULVER CITY. CALIFORNIA 90230 

(213) 670-1515 EXTENSION 5964 



The 35mm camera 
is built in 

The schematic below shows why 
the Zeiss Photomicroscope is 
unique: it contains a completely 
integrated, fully automatic 35mm 
camera. You get great conve- 
nience in a compact and unclut- 
tered microscope. The tube head 
is free to accept auxiliary docu- 
mentation and observation equip- 

Everything you need 
for your research 

Start with the optics. 137 objec- 
tives.. .Achromats, Planachromats, 
Neofluars, and the unmatched 
Planapochromats, which, along 
with the unique multiple-immer- 
sion, high-numerical-aperture 
Plan Neofluars, are ideal for bril- 
liant fluorescence microscopy, too. 
From object to image, everything 

The areat name in optics 

ment as well as ohotometers. you need for every technique in Carl Zeiss. Inc.. One Zeiss 

Qualitv service-Expert dealers. 
transmitted and reflected light. Drive, ~hbnwood,  NY 10594 

(91 4) 747- 1 800 
Branches: Atlanta, Boston, 
Chicago, Houston, Los 
Angeles, San Francisco, 

Binocular obser- Free port for many accessories: large- Swing-out prism to Washington, D.C. 
vation and critical format cameras, TV, movie cameras, optionally direct 97% to 
focus for whotometer heads, viewina screen film, 3% to photomulti- 

ASA setting for ail Control and Integrated automatic 6 filter selectors Widest choice of illuminators 
available film warning light shutter release (time and 
materials bulb exposure on oppo- 

site side) 

For literature circle reader service number 93 
For a demonstration circle reader service number 94 
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I 

standard interfaces. 1 

are sli?zple to operate andyet 
e.~tremelll rwsatile extremely well proven with thou- 

Signals can be  vrewed Ilve, sands in effective use throughout 
continuously compared to a 
reference waveform o r  stored 11a70ms Find out hour Nicolet can help 
tor detailed examinatloll pou solzle problenzs and see thzngs 
Continuous, normal and pre- IJOU 'zle nezler seen before 
trlgger operation are offered s\ For more ~nformatlon, slrnply 
standarc1 and in all modes cursor- 

I 
clrcle the reader 4ervlce card 

interactive time and voltage or  call 608/271-3333 Or write. 
coordinate4 can be displayed Nicolet Instrument Corporat~on, 
concurrentl? a71th the slgnal 5225 Verona Road, Madison, 
Stored wsveforms can he dis- Wisconsin 53711 
played or  plotted in XY or  YT 
format, transferred to Internal 

stor age o r  outp 

For immed~ate need circle reader servcce number 103 .. : 
' 

:*- 
A $ 6  For l~terature c~rcle reader servlce number 106 ~L;$Q 



The force that holds the moon in orbit 
is helping Amoco find oil today. 
By measuring the gravitational pull of Amoco geophysicists use these gravity 
rock formations miles below the readings to help locate oil and gas 
earth's surface, Amoco is discovering zones, such as those found in Michigan. 
previously undetected energy deposits. Equally important, these data are 

Amoco scientists use a borehole invaluable in determining areas where 
well testing would be unproductive. gravimeter that can detect gravita- 

tionat pull as small as three-millionths It's one of the technologies Amoco 
of an ounce. Porous rock, capable of is using to find the energy America 
holding oil and natural gas, exerts less needs today, and to keep growing in 
pull than non-porous rock. the year 2000.. .and beyond. You expect more from a leader. 
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Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, including the presentation of 
minority or conflicting points of. view, rather than by 
publishing only material on which a consensus has been 
reached. .4ccordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 
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Scientific Instrumentation 
Instrumentation has opened many frontiers for investigation or  has sped 

exploration of existing fields. Improvement of analytical equipment has 
been especially notable. Further progress is portrayed in this issue of 
Science. Developments in mass spectrometry are particularly impressive. 
Mass spectroscopists have volatilized hitherto involatile substances, includ- 
ing some with molecular weights as  high as 12,500. They can determine 
masses of large molecules and of their fragments and thus obtain much 
information about molecular weights and structure. This capability can be 
coupled with various forms of chromatography and gel electrophoresis. 
Together, these tools will be used to facilitate discoveries in many areas of 
biology and medicine. 

In mass spectrometry beams of ions are bent, usually in magnetic fields. 
For a given charge, the lighter Ions are deflected more readily than the 
heavier ones. Thus, the constituents of the beam arrive at  different places 
on a target. Ion beams may be formed by volatilizing the substance being 
analyzed, bombarding the vapor with electrons to make ions, and accelerat- 
ing the ions. By 1940 mass spectrometry was being used in physics (for 
isotopes), earth science (radiometric dating), analytical chemistry, and 
biochemistry. 

With time, all the components of mass spectrometers have been im- 
proved, including magnet design and control and detecting equipment. 
Computers have been added. More efficient types of ion sources have been 
created. In some forms of mass spectrometry molecular weights can be 
determined with a precision of 5 parts per million. Substances present in the 
10-15 mole range have been detected. The combination of gas chramatog- 
raphy with mass spectrometry proved very effective in identifying and 
quantitating components of complex mixtures such as  petroleum. 

Until recently, though, many important types of molecules could not be 
studied by mass spectrometry. These were involatile substances o r  materi- 
als that would be destroyed by heating them to the temperature necessary to 
volatilize them. Examples are carbohydrates and polypeptides. 

In attempts to volatilize these substances, techniques such as  field 
desorption and laser desorption have been used. Major success has come 
from bombardment of the sample by energetic charged o r  uncharged atoms. 
Results of studies with fast atom bombardment are described by Rinehart in 
this issue. Argon or  xenon is ionized and accelerated to  3 to  10 kilovolts. 
The ions are neutralized and the beam is directed to  target substances in a 
nonvolatile solvent, such as  glycerol. The large molecules, often accompa- 
nied by glycerol molecules, are given sufficient energy to escape from the 
surface. Some of the large molecules are intact and ionized, and their 
masses can be measured. Some of them break into fragments, which can 
also be detected and measured. The fragmentation appears to occur in 
reproducible ways. Breaks usually occur where a heteroatom is attached to 
a carbon chain. Rinehart reports that when a compound containing a sugar 
was subjected to fast atom bombardment, peaks of molecules with and 
without the sugar were found. The mass difference between the peaks was 
163, which corresponds to C 6 H I 1 o 5 .  When polypeptides are studied, the 
molecular ions provide the molecular weight. Ions at  low masses are 
characteristic of individual amino acids. Ions at intermediate masses 
provide information about the sequence of the amino acids. Fragmentation 
was observed to occur often at the CO-N bonds with charge retention on 
the amino terminal fragment. When a high-resolution spectrometer is 
employed the atomic proportions of a fragment can be determined since the 
mass defects of hydrogen, carbon, nitrogen, and oxygen differ. 

Mass spectroscopists are already talking of further possible advances that 
will make their instruments even more useful in tackling scientific ques- 
tions. But were their ability to  be limited to  exploiting the recently revealed 
potentialities, their contributions would still be enormous. 

-PHILIP H. ABELSON 
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Annual Meeting pp/,! Detroit 
26-31 May 1983 

Call for 
Contributed 

Papers 

Poster Sessions Only-Deadline 21 January 1983 

The next Annual Meeting of the AAAS will be in De- 
troit, Michigan, at The Westin Hotel- Renaissance Cen- 
ter, 26-31 May 1983. Plan to attend; information about 
program activities, as well as housing and registration 
forms, will appear in the 25 February 1983 issue of Sci- 
ence. 

Although it is too late to submit suggestions for sympo- 
sia for this Annual Meeting, contributed papers can be sent 
in up to 21 January 1983. Instructions for abstracts are 
given below and a sample is shown. 

The contributed paper sessions are of the POSTER 
type. In such sessions each contributor will have a bulletin 
board on which to place text and graphic material (of an 
oversized nature) for an extended period of time so that the 
work can be discussed with all interested parties. 

Please note that all contributions must be submitted and 
signed by a AAAS member or fellow, although this person 
need not be one of the authors. 

Instructions for Contributors 
Type abstracts, using a clean (new) 

ribbon, on ordinary white bond paper 
(8.5 by 11 inches; 21.5 by 28 cm) accord- 
ing to the format shown on the right (the 
example is reduced to about one-half of 
the linear dimension; your abstract will 
be printed directly from your copy at 
about two-thirds of its linear dimen- 
sions). Indicate at the top of the page the 
letter of the AAAS Section which comes 
closest to your subject matter (a full list 
will be found at the bottom of the con- 
tents page of any issue of Science), as 
well as two or three words which give 
the subspecialty involved. 

It is very important to keep your ab- 
stract within the limits of a 5-inch (12.7- 
cm) square. If it is too wide, it will be 
returned; if it is too long, it may be arbi- 
trarily cut. Note that your original will be 
our camera-ready copy, so type and let- 
ter as neatly as possible. 

At the bottom of the page, left side, 
type the name and address of the person 
who should be contacted regarding the 
abstract (that is, the person we should 
notify of where and when the presenta- 
tion should be made). On the right side, 
type the name and affiliation of the 
AAAS member or fellow who is sub- 
mitting the abstract and have this person 
sign the abstract. The privilege of submit- 
ting a contributed-paper abstract for the 
Annual Meeting is limited to AAAS 
members or fellows, but this person need 
not be one of the authors. 

Send the original together with 3 
copies of your abstract to: 

Contributed Papers 
AAAS Meetings Office 

1101 Vermont Avenue, NW 
Washington, D.C. 20005 

NOT LATER THAN 
21 JANUARY 1983 

Abstrac t  submit ted  for  a  POSTER SESSION a t  t h e  AAAS A n n u a l  Meeting i n  
Detroit ,  Mich. (26-31 May 1963). 

AAAS Section n e a r e s t  subjec t  matter------- 

Subspecialty of t h i s  Section 

I 5 inches(l2.7cml-+ 

! 
I n d e n t  F l v e  Spaces  and Type T i t l e  i n  Upper and Lower 

Case  L e t t e r s  and U n d e r l i n e .  AUTHOR'S NAME ( I n s t i t u t i o n  i n  
P a r e n t h e s e s ) ,  SECOND AUTHOR ( I n s t i t u t i o n ) . *  

S k i p  a  s p a c e  and t y p e  a b s t r a c t .  The f u l l  w i d t h  of t h e  c o l -  
umn o f  typed m a t e r l a l  s h o u l d  be  5 i n c h e s  ( 1 2 . 7  cm) and must  
n o t  e x t e n d  beyond t h a t .  A b s t r a c t s  which a r e  w i d e r  t h a n  t h i s  
w i l l  n o t  be  p r i n t e d  ( o n l y  t h e  t i t l e  and a u t h o r s  w i l l  be p r i n -  
t e d ) .  The t o t a l  l e n g t h  of t h e  m a t e r i a l ,  f rom t o p  of t i t l e  
t o  bot tom of f o o t n o t e s ,  s h o u l d  n o t  e x c e e d  5 i n c h e s  (12 .7  cm);  
m a t e r i a l  which  t a k e s  up more t h a n  t h i s  s p a c e  i s  s u b j e c t  t o  

5 a r b i t r a r y  c u t t i n g .  A l l  s p e c i a l  symbols  and s i g n s  which must  

C; be hand l e t t e r e d  ( e . g . . W  ) s h o u l d  be  r e n d e r e d  i n  r e p r o d u c -  

2 i b l e  b l a c k  i n k  a s  c l e a r l y  and c a r e f u l l y  a s  p o s s i b l e .  The 
.- e n t i r e  s u b m i s s i o n  s h o u l d  be  of camera-ready q u a l i t y  s o  t h a t  
m ~ t  c a n  be  p h o t o g r a p h e d ,  t u r n e d  i n t o  a  p l a t e ,  and p r i n t e d .  
s The p r i n t e d  a b s t r a c t  w i l l  b e  a b o u t  2 1 3  t h e  s i z e  of t h e  typed 
2 v e r s i o n .  Avoid p a r a g r a p h i n g  a s  t h i s  w a s t e s  s p a c e .  However, '* you may u s e  your  a l l o t e d  s p a c e  t o  n e a t l y  l e t t e r  i n  e q u a t i o n s  

I 
and d i a g r a m s ,  a s  you deem n e c e s s a r y ,  

a @  - & 2 v q J + v ~ =  it 3 
zm 

a s  i n d i c a t e d  i n  t h i s  example .  

*Skip  a  s p a c e  and t y p e  f o o t n o t e s .  A u t h o r ' s  names s h o u l d  be  
i n  a l l  u p p e r  c a s e  l e t t e r s ;  i n s t i t u t i o n s  i n  u p p e r  and lower  
c a s e  l e t t e r s .  

P e r s o n  t o  be  c o n t a c t e d  S u b m i t t e d  by AAAS member: 
a b o u t  a b s t r a c t :  

F u l l  Name Type name of member 

Complete  A d d r e s s  Type a f f i l i a t i o n  of member 

( s i g n a t u r e  of member) 
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