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Possible source of
missing ozone

URRENT models of ozone photo-
‘ chemistry do not completely ex-

plain the distribution of ozone
in the upper atmosphere in the region
from 50 to 80 kilometers because more
ozone is present than the models can
account for. The models are low by a
factor of 1.5 to 2. Slanger et al. (page
945) have experimental results from
laboratory work that may explain the
source of excess ozone. Unfocused 248-
nanometer KrF excimer laser irradiation
of pure oxygen was used to generate
large densities of ozone by an unexpect-
ed mechanism. Initially, the radiation
produces a small amount of O3, which
then strongly absorbs the 248-nm irra-
diation, dissociates, and yields vibra-
tionally excited O,. The excited O, spe-
cies absorbs more photons and dissoci-
ates for a total yield of three oxygen
atoms for each O; molecule initially
destroyed. Recombination of this atom-
ic oxygen yields ozone in an autocatalyt-
ic process. A preliminary analysis indi-
cates that such a mechanism might op-
erate in the upper atmosphere, but
more data are needed to evaluate this
possibility. Users of KrF lasers also
need to know that O3 is produced at
248 nm, a wavelength not previously
known to generate ozone from oxygen.

Enhancing nitrogen
fixation

species of Pseudomonas produces

a toxin, tabtoxinine-B-lactam,

that inhibits glutamine synthe-
tase; infection by this pathogen kills
many species of nonleguminous plants.
Infestation of alfalfa roots and nodules
by this Pseudomonas does not kill the
alfalfa plant but significantly increases
plant growth, nitrogen fixation, total
assimilated nitrogen, and nodulation
(page 951). Nitrogen-fixing nodules
form on roots of alfalfa plants after
infection with the legume symbiont
Rhizobium melilota. These nitrogen-fix-
ing bacteria reduce N, to ammonia,
which is assimilated by the plant in a
reaction catalyzed by gKltaminc synthe-
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tase. Knight and Langston-Unkefer
found that infestation of nodules by the
pseudomonad and subsequent release
of tabtoxinine-B-lactam reduced gluta-
mine synthetase activity of the plant
fraction of the nodule by half, but the
Rhizobium fraction of synthetase activity
in the nodule remained intact.

incommensurate
superconducting
structures

NDERSTANDING the supercon-
l I ducting properties of the 2212
phase of the Bi-Sr-Ca-Cu-O
system has been slowed by the complex-
ity of its structure. The x-ray diffraction
pattern of crystals of this superconduc-
tor shows satellite reflections, indicating
either that positions of atoms in unit
cells vary (modulate) along crystallo-
graphic directions or that substitution
of atoms occurs. The structure is known
to consist of a series of layers perpendic-
ular to the c-axis including four Cu-O
layers per unit cell. A mixed Sr-Ca layer
is sandwiched between each pair of Cu-
O layers. Gao et al. (page 954) have
determined that the positions of Bi and
Sr are modulated along both the c-axis
and the g-axis; Cu is modulated along
only the c-axis. For all modulations the
modulation is incommensurate, that is,
the structure cannot be described on a
unit cell that is a multiple of the basic
unit cell. The large displacements of Cu
atoms found mught be related to the
superconducting properties of the com-
pound, because the Cu-O-Cu angles are
of importance in determining the
strength of the antiferromagnetic super-
exchange coupling between certain Cu
electrons. A decrease in this angle re-
duces the coupling and would increase
the transition temperature T, accord-
ing to some explanations of the super-
conducting mechanism.

Cofactors for
neurotoxicity

HE Chamorro people of Guam
| have a high incidence of amyo-
trophic lateral sclerosis (ALS)

with features of parkinsonism and Alz-
heimer-type dementia. The uncommon
amino acid B-N-methylamino-1L-alanine
(BMAA) present in an indigenous food
plant has been implicated in the patho-
genesis of this disease. Just how BMAA
exerts its neurotoxicity is not clear, be-
cause it lacks the terminal acidic or
electronegative moiety characteristic of
other excitatory amino acids. Weiss and
Choi (page 973) found that BMAA
requires physiological concentrations of
bicarbonate ions to exert its toxic effects
in cultured neurons. They propose that
bicarbonate ions interact with BMAA
to produce a structure suitable for glu-
tamate receptor activation, perhaps by
an interaction between a positively
charged B-amino group of BMAA and
the bicarbonate. This structure may ap-
proximate the active acidic or electro-
negative group of other glutamate ago-
nists. The findings may have implica-
tions for sporadic forms of ALS and
Parkinson’s disease, as well as in the
search for factors that may not be struc-
turally recognizable as glutamate ago-
nists but that nevertheless have neuro-
toxic effects.

Building a folding protein

F it were known how the primary
Iamino acid sequence of a protein

determines its three-dimensional
structure, macromolecules could be de-
signed with any desired structure or
property. Regan and DeGrado have
taken a step toward this goal by design-
ing an amino acid sequence that forms a
helical protein in solution (page 976).
The protein consists of four identical
helices that are connected by three iden-
tical hairpin loops. The structure is re-
lated to naturally occurring four-helix
proteins such as myohemerythrin, cyto-
chrome ¢’, and growth hormone. The
artifical gene encoding the designed
protein was assembled from DNA oli-
gonucleotides, inserted into a plasmid,
and expressed in a bacterial system. The
purified product was, in fact, compact,
globular, monomeric, and alpha-helical.
The folded conformation of the protein
was extraordinarily stable toward dena-
turation.
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High-Tech Materials Processing

he pace of research and development of high-tech materials continues to be

impressive. Four articles in this issue provide a glimpse of the progress being

achieved in microelectronic devices, artificial diamonds, and high-temperature
superconductors. All of the articles deal with technologies having potential for large
economic impacts. This is particularly true of the microelectronics involved in the $400-
billion information-processing industry.

In the past, advances in microelectronics were a major contributor to the 20 to 30
percent annual reduction in the cost of computing that has characterized the last three
decades. During that time, the number of circuits per chip increased from 1 to 100,000.
Today chips contain as many as 10® memory bits. A group of authors from IBM tell us that
straight ahead progress is expected for at least the next decade. Their article suggests how the
trend to more circuits per chip will be achieved. For the immediate future, new additional
photon beam—controlled processes will be used with more process steps and ever more finely
patterned lateral dimensions and smaller vertical dimensions. The optical lithography
currently practiced with resolutions down to about 1 micrometer will be extended to about
1/3-micrometer resolution, which the authors state will be sufficient to fabricate 100-
megabit DRAM memory chips (5000 typewritten pages of text per chip).

Means of producing much more finely structured chips have already been explored.
They involve use of electron beams that can be focused into spots a few angstroms in
diameter. A chip has been produced containing circuits of field effect transistors with gates
as short as 70 nanometers. The dimensions correspond to densities that will allow 1 billion
memory bits per chip in the future. Improvements arising from tinier lateral dimensions will
be supplemented by shortening vertical dimensions through epitaxial growth of thin layers.
Excellent equipment for monitoring the structure of such chips is available in the form of the
scanning electron microscope and the scanning tunneling microscope.

The other three articles on processing describe developments that are in early stages.
Using ion beams 10° times more intense than those employed in doping semiconductors,
White and Short have demonstrated the feasibility of creating mesotaxial growth of
conducting layers within silicon semiconductors. When a beam of 200—kiloelectron volt
cobalt ions strikes silicon crystals, the cobalt atoms come to rest at a range of distances from
the surface. However, annealing the chip at 1000°C results in a migration of cobalt atoms
against the concentration gradient to form a thin, single-crystal layer of CoSi, within both
(111) and (100) silicon. An insulating layer of SiO, within silicon has been formed by a
similar technique employing a beam of oxygen ions.

The formation of diamonds and diamondlike hydrocarbons at ambient pressure is
described by Angus and Hayman. Because of the superior properties of diamonds, these
products will have substantial practical applications. Diamonds grown on a substrate held at
about 900°C from a vapor containing active small hydrocarbons and atomic hydrogen show
the hardness and thermal conductivity of natural diamonds. Diamondlike hydrocarbons are
formed when 50— to 200—electron volt hydrocarbon ions hit a substrate. The films formed,
which can have a hardness approaching that of diamonds, may contain 20 to 30 atomic
percent hydrogen and may be deposited on large areas at rates as high as 80 micrometers per
hour. Their permeability to organic solvents and inorganic acids is extremely low. When the
films are annealed at 400°C, they become more diamondlike in their electrical conductivity.

The fourth article, by Murphy and colleagues, reviews processing techniques for the
Ba,YCu;0;7 high-temperature superconductor. The authors point out that attaining a high
critical temperature is only one requirement. It is relatively easy to produce material that
exhibits some magnetic field exclusion and zero resistance at temperatures above the boiling
point of liquid nitrogen (77 K). But no one has yet produced material that has a large critical
current and is in a form suitable for most desirable applications. The authors describe
various synthetic processes and progress in producing desired shapes such as films and wires.
However, they concluded, “The eventual use of the new superconductors may require new
processing techniques as innovative as the discovery of the materials themselves.”

—PriLe H. ABELSON
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m Im. SPSS Inc. « 444 North Michigan Avenue, Suite 3000 = Chicago, llinois 60611
In Europe: SPSS Europe BYV. * PO. Box 115 » 4200 AC Gorinchem, The Netherlands « Telephone: + 31183036711 « TWX: 21019

SPSS/PC+ runs on IBM PC/XT/AT's with hard disk. Contact SPSS Inc. for compatible microcomputers, SPSS/PC+ , SPSS Data Entry Il, SPSS/PC+ Gi in-the-Box, SPSS/PC+ Advanced Statistics,
SPSS/PC+ Trends, SPSS/PC+ Tables, SPSS/PC+ Graphics and SPSS/PC+ Mapping aratmdemarksa!SPSSInaVN.UEPLUSmatrmemark 'SS Inc. Chart and Microsoft are trademarks of
icrosoft Corporation. MAP-MASTER is a trademark of Ashton-Tate. Graph-in-the-Box is a trademark of New England Software, Inc. © 1987, SPSS Inc.

Circle No. 167 on Readers' Service Card



FREE SAMPLES

TRY THE

EASY WAY

TO RECORD
TEMPERATURES
FOR RAPID
COMPUTER
ANALYSIS.

The Ryan TempMentor
records up to 6,361 tempera-
tures with 0.1° C resolution, then
communicates to your computer
for rapid analysis and charting
on your printer. Records time/
temperature changes in the lab,
in the field or underwater for up
to 530 days, completely unat-
tended. Choose from 16 sam-
pling rates. Download in field or
office using an IBM-compatible
computer or terminal.

We'll give you a 30-day free
trial use so you cantake up to
6,361 free samples of critical tem-
peratures in your work. Offer is
limited to supply on hand. Write:
Ryan Instruments, P.O. Box 599,
Redmond, WA 98073. Call: Bill
Evans at (800) 999-7926.

Ryan Instruments.

Circle No. 16 on Readers’ Service Card

1989 GERARD PIEL AWARD

FOR SERVICE TO SCIENCE IN THE
CAUSE OF HUMANKIND

Nominations are requested for the first Gerard Piel Award to be
presented by AAAS at the 1989 Annual Meeting in San Francisco.
The Award, established by the Board of Directors of Scientific
American, recognizes contribution to the formation of public policy
and opinion respecting the wise use of science in the cause of
human well-being and fulfiliment. It may recognize life work or
episodic contributions to such issues as population increase,
economic development, poverty and environmental conservation.
The prize consists of $10,000 and a medal. Both individuals and
organizations are eligible.

No nomination form is required, but all nominations should be typed
and should include the following information: nominee’s name,
address, institutional affiliation and title; a brief biographical resume;
and a statement of justification for the nomination. Organizational
nominations should include information about the nature, form and
work of the organization. All nominations must include the name,
address and telephone number of the individual making the
nomination.

Nominations, as well as questions about the award, should be
addressed to Dr. Albert H. Teich, Head, Office of Public Sector
Programs, AAAS, 1333 H Street, N.W., Washington, D.C. 20005.
(Telephone 202/326-6600)

Deadline for receipt of nominations is November 15, 1988.

BURN YOUR REFERENCE CARDS!

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

O Maintains a data base of references

O Searches for any combination of authors, years
of publication, reference title, publication title,
keywords or abstract

O Formats bibliographies exactly as you want them

O Reads your paper, inserts citations into the paper,
and prepares a bibliography of the references
cited (optional) ,

O Downloads references from MedLine data bases
such as NLM, BRS and DIALOG (optional)

IBM PC/XT/AT, MS-DOS, CP/M 80 . .. sl 9500
RT-11, TSX-Plus, RSX-11,P/0S . ... .. 325000

$2EN00
VAX/VMS (native mode) .......... .. 350
Y AN M‘#I}AL $90N00
wanoa. 5199 Yoems 520
322 Prospect Ave., Hartford, CT 06106
(203) 247-8500

Connecticut residents add 72 % sales tax.
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Ifyou perform P
- calculations, the answer
.. is obvious.
MathCAD 2.0.
It's everything
* you appreciate about
+ working on a scratch-
 pad—simple, free-form
. math—and more. More
- speed. More accuracy.
* More flexibility.
Just define your
* variables and enter your
“ formulas anywhere on the screen. MathCAD
- formats your equations as they're typed.
- Instantly calculates the results. And displays
them exactly as you're used to seeing them—
#in real math notation, as numbers, tables
+ or graphs.
MathCAD is more than an equation
solver. Like a scratchpad, it allows you to add

< ©1988 MathSof, Inc.

R/

text anywhere to
support your work,
and see and record
every step. You can
try an unlimited
number of what-ifs.
And print your
entire calculation as
an integrated docu-
ment that anyone
can understand.
Plus, MathCAD
is loaded with powerful
built-in features. In addition to the usual trig-
onometric and exponential functions, it
includes built-in statistical functions, cubic
splines, Fourier transforms, and more. It also
handles complex numbers and unit conver-
sions in a completely transparent way.
Yet, MathCAD is so easy to learn, you'll
be using its full power an hour after you begin.

Requires IBM PC® or compatible, 512KB RAM, graphics card.
IBM PC® International Business Machines Corporation.
MathCAD® MathSof, Inc.

Circle No. 146 on Readers' Service Card

What more could you ask for? How about -
the new Advanced Math Applications Pack?
A $55 value, it's yours free when you purchase
MathCAD between August 1 and October 15, 1988. :
The Advanced Math Pack includes a custom
binder, software and documentation for 16
advanced applications such as:

» Runge-Kutta Solution of First Order
Differential Equation

« Solution of Second-Order Differential Equatlon

» Eigenvalues and Eigenvectors of a
Symmetric Matrix

» Convolution and Correlation of Sequences

= Convolutions using FFT's

* And many more!

If you're tired of doing calculations by
hand or writing and debugging programs, come .
on over to MathCAD.

For more information contact your local -
dealer or call 1-800-MATHCAD, ext. 2775
(In MA: 617-577-1017 ext. 2775).

MathCAD

MathSoft, Inc., One Kendall Sq., Cambridge, MA 02139 |



IBM has the chemical solutions

)}Odve been looking for.

The more complex your chemistry problems, the simpler the solution: IBM
scientific computing for chemistry.

Featuring a wide variety of IBM systems, specialized applications, development
tools, service and technical support, IBM’s chemical solutions allow chemists to manage
information more effectively and work more productively.

IBM’s scientific computing for chemistry combines both IBM’s extensive application
library and a wide variety of popular, third-party software packages. Together, they
cover a vast array of disciplines and operations within the chemical industry:
computational chemistry, structural and relational data bases, PC - and host-based
technical publishing, laboratory information systems, high-resolution imaging,

1BM and Personal System/2 are registered trademarks of IBM Corporation. © 1BM 1988.



statistical analysis, and much more.

The unparalleled breadth of the IBM product line lets you put the exact amount of
processing power you need exactly where you need it—from IBM® Personal System/2°
computers in the lab, to departmental systems, to the most powerful IBM systems with
supercomputing capabilities. Plus, IBM connectivity across the board means that all
your systems will work together today, and grow together as your requirements do.

From research to manufacturing, workstations to supercomputers, IBM is your
chemical solution.

To find out more, or to have an IBM Marketing Representative contact you, simply
call 1-800-IBM-2468, ext. 40.

=572. The Bigger Picture



As your hunger for power and bandwidth
grows, this year and next, our all-solid-state “W”
series of 100-kHz-to-1000-MHz linear amplifiers
should become more and more important in your
plans. Today you may need only 1 watt (the little
portable on the top of the pile), or 5, or 10, or 25,
or 50-all with that fantastic bandwidth instantly
available without tuning or bandswitching—the
kind of bandwidth that lets you sweep clean
through with no pausing for adjustment.

And next year?

Chances are good that next year you'll be moving
up into higher-power work in much the same
bandwidth. Then you'll be glad you have 100 watts
from 100 to 1000 MHz, using the only rf power
amplifier in its power-to-bandwidth class. At that
point, your smaller “W” series amplifiers can be
freed for lower-power work around your lab.

What you can't see in the performance curves
shown below is the unconditional stability of all
AR amplifiers—-immunity to even the worst-case
load mismatch or shorted or open cable with no
fear of damage, foldback, or system shutdown.

The “W” series is part of a complete line of
amplifiers offering rf power up to 10,000 watts, in
cw and pulse modes, for such diverse applica-
tions as RFI susceptibility testing, NMR, plasma/
fusion research, and a host of other test situa-
tions that demand the very finest in rf power.

Send for our free booklet, “Your guide to
broadband power amplifiers.”
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160 School House Road, Souderton, PA 18964-9990 USA « TEL 215-723-8181 « TWX 510-661-6094 « FAX 215-723-5688
Circle No. 141 on Readers’ Service Card



THE WORLD'S MOST

NGW! MinO‘g® Table TOp SIGNIFICANT CONFERENCE
Vibration Isolators %
WA

® High-performance portable, able in two sizes: 24" square and on
low-profile isolator platform for 24" x 30", with three or four isolator
small instruments units. Stainless tops are available in ENGaa o

® Superior attenuation efficiency  three sizes: 243/s” x 35", 293/ T EmALS |
both horizontally and vertically square, and 29%4" x 35", with four prr—

® Granite or stainless steel topsin  isolators.
several standard sizes—plus See how this exclusive TMC inno- immunosuppression
custom configurations vation can advance the precision and and toxicity

® Gimbal Piston® isolator units can e;‘lfi(]:igncy of your ‘Krvork—witn undpar- created by heavy metals in
be used with 2" thick 0pt|cai alleled economy. Write or call today . .
breadboards s on for new PRODUCT BULLETIN medical prosthesis and

Granite tops are avail- i.”w» ~ “’fé} and price list. . ental
| = silver-mercury fillings

AN INTERNATIONAL PANEL OF
PROMINENT RESEARCHERS
INVITES YOU TO ATTEND THE
INTERNATIONAL CONFERENCE
ON
THE BIOCOMPATIBILITY OF
MATERIALS IN MEDICINE AND.
DENTISTRY

TMLC

Nov 5th-10th

Technical Manufacturing Corporation . X
15 Centennial Drive ® Peabody, MA 01960, USA e Telephone 508-532-6330 e Telex 951408 in Colorado Springs, CO
FAX 508-531-8682 TMC-26R1 Call 1-800-331-2303

or 719-473-4703
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WANT TO MEASURE MICRO-OHMS, Turn your Macintosh into a
MILLI-OHMS, OR EVEN NANO-OHMS? paperless 4-channel pen
We have high-performance, low-cost solutions for recqrder or s | f

any low-resistance measurement problem. oscillographic "
 The rugged, easy-to-use, Model 510A Digital Micro-ohmmeter recorder
gigzigﬁ2?3_9[3521“}nr.mm-0hm resolution, 4%z digits, and a basic [ T = é

® Three measurement modes: SWITCHED DC cancels thermal .
errors. CONSTANT DC for inductive components. PULSED

MODE for thermally sensitive devices.
¢ Dry-Circuit test mode, rugged 4-terminal Kelvin clips, and BCD T
outputs included.

® Accessories for every application including battery-pack, 't h
limits-comparator, computer interface, and resolution to 10 =m -WI Costs $2000 to

nano-ohms. $6000 less than
Money-back Guarantee: Try the 510 free for 30 days. ac ™ comparable analog
equipment!

i " » Hardware unit has four input channels and a 12-bit analog-to-
digital converter, trigger input, plus a waveform generator for
analog output through a 12-bit DAC. Plugs into the modem port of
any Macintosh. 40 kHz sampling rate.
+ Software included: With “CHART,” your Mac screen emulates a
four-channel paper chart recorder. “SCOPE” turns your Mac into a
digital storage oscilloscope. Lets you manipulate and analyze
your data files — saving hours or days of manual calculations
working with an expensive and cranky polygraph! Resulting plots
can be printed out on Apple’s ImageWriter or LaserWriter printers.

Runs on any Mac with at least 512K memory and two disk drives

Cambridge Technology, Inc. "@ World Precision Instruments, Inc.

23 ELM STREET. WATERTOWN. MA 02172 US A (617) 923-1181 375 Quinnipiac Ave « New Haven, CT 06513  203-469-8281
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Ninhydrin by
System Gold.

A classic

performed by
a master.

Beckman has been doing success-
ful amino acid analysis since Moore,
Stein and Spackman pioneered it. So
it's only natural we would offer you
the first HPLC that really works with
the classic methodology:

lon exchange with ninhydrin
derivatization. The preferred method
for quantitative results.

It is unaffected by derivative
stability during separation, eliminates
interference from the sample matrix,
and detects both primary and second-
ary amino acids in one run.

The key to your success is System
Gold" the Personal™ Chromatograph.

P

Solvent delivery is precise, data integra-
tion easy, and results reliable. It even
includes proven methods and a refer-
ence chromatogram on disk. So we
can guarantee successful analyses.
Discover the pleasure of a classic
performed by a master Contact
your local Beckman representative.
Offices in major cities worldwide.
Call 800/742-2345 in the US.
Or write Beckman Instruments, Inc.,
Altex Division, 2350 Camino Ramon,
PO.Box 5101, San Ramon, CA 94583.

BECIKKMAN

A SMITHKLINE BECKMAN COMPANY

Australia, Sydney Austria, Vienna Canada, Toronto Den-
mark, Birkergd France, Gagny Germany, Munich. Hong
Kong, Aberdeen Italy, Milano. Japan, lokyo. Mexico,
Mexico City Netherlands, Mijdrecht. Norway, Oslo Puerto
Rico, Carolina Singapore South Africa, lohannesburg
Spain, Madrid Sweden, Bromma Switzerland, Nyon
Taiwan, Taipei. United Kingdom, High Wycombe
United States, San Ramon. © 1988, Beckman Instruments,
Inc. AX88-1024

For literature circle reader service number 130
For sales call circle reader service number 131




Scientists

and .,
Journalists
Reporting
Science as News

EDITED BY
Sharon M.Friedman
Sharon Dunwoody
Carol L.Rogers

Levlogial Theologel
& € aonal Prspectives

Reflections on the
Recombinant DNA Controversy

EonoRs,
Raymond A Zilinskas
Burke K. Zimmerman
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Its easter torip the one on the left.

NitroPlus 2000™ membranes from MSI are 500 times
stronger than traditional nitrocellulose. These high-
strength membranes are so tough, they’re guaran-
teed not to crack or chip
during standard transfer
procedures.

Developed and patented
by MSI, NitroPlus 2000
membranes have the clas-
sic binding characteristics
of standard nitrocellulose;
no protocol modifications
are needed. In addition, NitroPlus 2000 membranes
are sensitive to DNA, RNA and protein and can be
direct stained. They are ideal for capillary Southern
and Northern blots, all types of Western blots, plaque
lifts and colony hybridization.

With versatile NitroPlus 2000 membranes, up to six
reprobings can be successfully completed without
shrinkage, swelling, curling, or loss of performance...

Revolutionary Nitro-
Plus 2000 membranes
are another one of

the innovative prod-
ucts in membrane
technology developed
by Micron Separa-
tions Inc. Committed
to providing unique
solutions for diverse .
challenges, our superior line of hybridization
membranes, filters, prefilters, filtration devices
and filtration units are available worldwide. For
the distributor nearest you call 1 800 444-8212.

despite the rigors of numerous washing and stripping
steps. Finally, repeating procedures due to membrane
breakage and data loss is eliminated.

Stop losing valuable research time and avoid the
expense of repeating procedures due to membrane
breakage. For a free sample of NitroPlus 2000 mem-
branes, or information on MSI'’s broad selection of
membrane and filtration products, call 1 800 444-8212.
Or tear and forward the coupon below.

oooooom

MICRON
mSI SEPARATIONS
INC.

135 Flanders Road, Westhorough, MA 01581
(617) 366-8212 Telex 4974298
FAX (617) 366-5840

Patent
Pending.

Please forward a free sample
of the unbreakable NitroPlus
2000 membrane from MSI

(0.45um sample size, 15cm x 15¢m).

Also, send a catalog in the following areas of interest:

[ Laboratory Filtration
[ Process Filtration [ Molecular Biology

Name Title

Dept.
Address
City State Zip
Telephone Ext.

Send to: Micron Separations Inc., 135 Flanders Road, P.O. Box 1046
Westborough, MA 01581 USA 800 444-8212 (617) 366-8212
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For MATERIALS TESTING: AXIOVERT™ wiTH ICS OprICS

THE NEw (FENERATION
OF INVERTED MICROSCOPES.
FroMm CARL Z.EISS. s i Microcones

quality control or critical
research in the material
sciences, the new Axiovert
microscopes carry
microscopy to previously
unattained levels of
excellence.

The newly computed
ICS* optics provide excep-
tionally long working dis-
tances with brilliant images,
highest contrast and true
color fidelity.

The unique, ergonomic
SI** design and patented
3-point stage support ensure
exceptional stability and
fatigue-free operation. All
components for contrast-
enhancing techniques can
be integrated. Accessories,
such as for quantitative
microscopy, turn any
Axiovert microscope into a
full-fledged workstation.

No matter which model
you select, from the
Axiovert 10 with MC100
camera to the advanced
photomicroscope Axiovert
405 M with motorized
nosepiece, documentation is
a snap in 35 mm, large
format 4 x 5”, instant photo-
graphy or video.

For the full story. contact
your Zeiss dealer. For the
name of the nearest dealer.
call the Microscopy Depart-
ment at (914) 681-7755.

*Infinity Color-Corrected System
**System Integrated
The new invertoscopes from

Zeiss: Building on a tradition
of superb performance.

For literature circle reader service number 170
For literature and demonstration circle reader
service number 171

Carl Zeiss, Inc. ZEIXY

One Zeiss Drive
Thornwood, NY 10594
914 - 747 - 1800 West Germany
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If a picture is worth a thousand words,
what are a thousand pictures worth?

Sygraph has more technical graphics than any other PC or mainframe package.

If you already use a technical graphics package, you probably have been
frustrated to find that it cannot produce the sophisticated graphs you
need for presentation or publication. You want asymmetrical error bars,
but it draws only symmetric. You want logs to any base, but it does only
base 10. You want contouring over irregularly spaced data points with
several different smoothers, but it contours only over regular grids.

Sygraph was developed for the scientist. Text can be infinitely sized and
angled in two or three dimensions. Composite 3-D graphs can be
produced with a surprisingly simple set of commands. And unlike “paint”
programs, it can process programmable macros to produce customized
graphs for similar applications on different data.

Sygraph interfaces to popular microcomputer file formats and it includes
drivers for over 50 color boards, plotters, printers, cameras and other
graphic devices. If you use a spreadsheet, a data base, or a statistics
package like SYSTAT, SAS or SPSS, now you can produce the graphics
worthy of your research.

Sygraph operates on IBM PCs and compatibles. Single copy price $495.
Site licenses, quantity prices and training seminars available. No fees for
technical support.

SYSTAT, SAS and SPSS are registered trademarks of SYSTAT, Inc., SAS
Institute Inc. and SPSS Inc., respectively.

Features: Overlay plots Drivers for most graphics devices Two-
dimensional: Error Bars Scatterplots Line and Vector Graphs Vector,
Dot, Bubble and Quantile Plots Bar Graphs (single, multiple, stacked,
range) Box plots (single and grouped) Stem-and-leaf diagrams
Linear, quadratic, step, spline, polynomial, LOWESS, exponential
smoothing Confidence Intervals and ellipsoids (any alpha value)
Smooth mathematical functions Rectangular or polar coordinates
Log and power scales ANOVA interaction plots Histograms (regular,
cumulative, fuzzy) Stripe and jitter plots Gaussian histogram
smoothing Scatterplot matrices Voronoi Tesselations Minimum
spanning tree Maps with geographic projections (U.S. state boundary
file included) Chernoff faces Star plots Fourier plots Pie charts
Contour plots on regularly and irregularly spaced points Control charts
and limits Three-dimensional: Data plots Smooth function plots
Vector plots Linear, quadratic, spline, least squares surface smoothing
Three-dimensional type fonts Import/export Lotus, dBase, and DIF files
Full screen data editor

SYGRAPH

For more information, call 312 864.5670 or write Systat, Inc.,
1800 Sherman Avenue, Evanston, IL 60201. FAX 312.492.3567.

Systat. Intelligent software.
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;5_—5_—4—== Get involved in the future of science teaching in America. Join the discussion as

nationally recognized leaders in education, government, business, and the sciences meet
to explore ways of promoting quality science education at the elementary and secondary
school levels.

Program

7:30 AM
8:30 aMm

8:45 AM

9:30 AM

10:15 am

10:45 AM

11:30 am

12:15 pm

2:30 pMm

19 AUGUST 1988

Friday, 7 October

Registration

Welcome and Introduction

Walter E. Massey, Vice President for Research and for Argonne National Laboratory,
University of Chicago; President, AAAS

Audrey B. Champagne, Senior Program Director, AAAS Forum for School Science

The Economic Connection

Sidney Topol, Chairman of the Board, Scientific Atlanta Incorporated; Member,
Executive Committee, Council on Competitiveness

Educating Teachers
Franklyn Jenifer, Chancellor, Massachusetts Board of Regents of Higher Education

Break

The Role of the State Legislature
David Wright, Majority Policy Chairman, Pennsylvania House of Representatives

Science Teacher Supply and Demand

Linda Darling-Hammond, Director, Center for the Study of the Teaching Profession,
RAND Corporation

Luncheon

The Role of State Education Agencies in Restructuring Education
Frank Newman, President, Education Commission of the States

AAAS MEETINGS

Continued on next page.
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3:30 M Break
4:00 pm  Discussion in Small Groups
5:30 pm Break
6:00 P Reception

Saturday, 8 October
9:00 aAM  The National Board for Professional Teaching Standards and the Future of
Teacher Certification

Claire Pelton, Supervisor of Curriculum, San Jose Unified School District; Vice Chair,
National Board for Professional Teaching Standards

9:45 AM  Defining Teacher Quality

Angelo Collins, Assistant Professor of Education, Stanford University; Co-Director, The
Teacher Assessment Project

10:30 aM  Break

11:00 aAm  Enhancing the Profession
Irene Thorman, Teacher, Withrow High School; Board Member, National Board for
Professional Teaching Standards

12:00 NoON Luncheon and Closing Discussion

2:00 pm  Adjournment

Whether you’re a teacher, policymaker, scientist, administrator, principal, or concerned citizen, you can
y ) p Y ’ ) ’ p p ) ) Y

gain new insights, participate in lively discussion, and share your ideas with colleagues from across the
nation at the AAAS Forum for School Science.

Register today by completing and returning the form on the next page. For more information, contact
the AAAS Office of Science and Technology Education, 1333 H Street, NW, Washington, DC 20005; (202)
326-6620.

The AAAS Forum for School Science is sponsored in part by a grant from the Carnegie Corporation of New York.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

SCIENCE, VOL. 241




Advance Registration Form

4th Annual AAAS Forum for School Science
7-8 October 1988 + Twin Bridges Marriott, Arlington, VA

Please print or type

Name

SF2

(last) (first and initial)

Affiliation

Mailing address

(street and number)

(city) (state & zip) (telephone number)

[JVISA []MasterCard

(no other credit cards accepted)

Check one: [ ] Check enclosed

Credit card no. Expiration date

Cardholder’s signature

[J Check here if you need special services due to a handicap. We will contact you
before the meeting.

B 15 September Deadline: Registrants will receive a badge, program, and This Year in
School Science 1988: Science Teaching. Registration is limited. Late registrants’ materi-
als will be held at the AAAS registration desk at the Twin Bridges Marriott. [l Refund
requests for registration fees and meal tickets must be made by letter or telegram to the
AAAS address by 22 September and will be honored after the Forum.

| Student* (without meals) §$ 60

Fees

Registration

| Full (2 meals included)  $150 §

Partal (without meals) ~ $120

S

Separate Meal Tickets

Lunch, Fri.(70ct)  §17 _____
Liunch; Sat 8Oty ST .
TOTAL AMOUNT: $

~ *Student rates apply only to full-time

undergraduate and graduate students and
retirees, . :

Mail top half (registration form) to:
AAAS

Forum ’88 Registration

1333 H Street, NW, Room 830

No refunds will be made for cancellations received after 22 September. Washington, DC 20005

=<

Hotel Reservation ¢ Twin Bridges Marriott

AAAS Forum ’88 4 7-8 October 1988
Reservations received after 15 September cannot be guatanteed.

Send confirmation to:
Street
State Zip

Name
City
Other occupants of room: Name

Telephone No.

Name

Special housing needs due to handicap:
Room: []Single ($70)* [ Double ($70)*
Arrival: Date Time

(] Twin ($70)* *Add 4.5% VA sales tax and 5% occupancy tax.

Departure: Date Time

Please list definite arrival and departure dates and times. Check-in time is 4:00 p.m.; check-out time is 1:00 p.m. Reservations will be held
until 6 p.m. only unless guaranteed by one of the credit cards below or one night's deposit is received. Failure to cancel 24 hrs. prior will
result in one night’s charges.

[ Diner’'s Club
[] MasterCard

[J American Express Card number
[J VISA

[J Deposit (check) for $

Expiration date

Cardholder’s signature

_ enclosed. Make check payable to Twin Bridges Marriott Hotel.

Mail bottom half (hotel reservation form) to: Reservations, Twin Bridges Marriott
333 Jefferson Davis Hwy., Arlington, VA 22202






