


Now you can afford to explore more 
options and optimize more separations 
in less time on any HPLC or ~%'LC system. 
POROSamedia for Perfusion Chromatographyo 
delivers high resolution at lox - lOOx the speed of 
conventional chromatography media. And with easy-to- 
use FOROS Self Pack" technology, you can choose from 
more than 26 media chemistries for as little as $50* 
per column-in l o p  and 2 0 p  particle sizes. 

Discover how much more you can accomplish in the same 
time with the same budget using FOROS Self Pack. Talk to 
your PerSeptive sales rep, or call toll-free today: 
1-800-899-5858 - ext. 7670. 

' Rice may be higher outside the U.S. 
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Separation of proteins using a 4.6 mmD/50 mmL 
Self Pack POROS 10 SP strong cation exchange column 
packed on an FPLC system takes under 3 minutes 
compared to over half an hour on conventional high 
performance resins. 
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Reversed-phase sepamtion using a 4.6 mmDA00 mmL 
Self Pack POROS 10 R2 column packed on BioCAD/ 
SPRINT" system. High resolution separations at 5 to 
10 ml/min flow rates significantly cut analysis time and let 
you move quickly to the heart of your research decisions. 
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UNICORNTM and BioPilot 
With UNICORN and BioPilot, scale up 

is smooth and predictable, 
maximizing your return on investment 

in system control and validation. 

Smooth transfer from one scale of UNICORN Control Sy5tem: 
operation to another is vital when 
bringing prodacts to m a r k .  With * Developed according to current 

UNIciQW and BioPiloz h r  FDA guidelines for software 

transfer is both swift and efficient. validation 

UN1CQR.N-is &e new c ~ t r o ~  system 
for Bio-FQot, tho ehomatsgraphy 
system for p t x e ~ s  development, 
scale up ltnd andl scak production. 
UNICdRN cem~lies fully 
with GLFIGMP 
requirements and 
includes validation 

UNICORN is issued 
with a Validation 
Certificateand 
Report. 

Simultaneously supervises up to 
four liquid handling units of any 
scale and complexity with control 
at unit level 

Displays the actual liquid flow 
path and the readings of the 
process monitors on a unique 
dynamic flow diagram 

Keeps the same documentation 
and user interface during scale 
up to robtine production on 
BioProcessTM System 

UNICORN control system is scaleable. 
It supervises BioPilot and BioProcess 
systems keeping documentation and user 

0 interface constant. f 
w 

Ask for new information 

Pharmacia 
Biotech 

Pharmacia Biotech. For information in US: 1-800-526-3593. 
In Canada: 1-800-463-5800. 
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Photofluors ... 
The New Generation of Non-radioactive 

Drug Receptor Screening and Characterization Tools 

x-axis: Time (seconds) 0 to A: Background Fluorescence 
y-axis: Relative Intensify A to 0: Addiiion of Photofluorm 

B to C: Quench of Phototluorm 
C: Subsequent addition of 

CURRENTLY AVAILABLE PHOTOFLUORTYS ' 
Rlly compatible with H u o n ~ n l  mlcnWer drug scresning 
svsbms rwh a Ihe lOaX P C M .  

tiece~tor Class Function 
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Photofluorsm are proprietary fluotFscent liga dswith high specificity, 

I 
- 

selectivity, sensitivity and affinity. ~llkhotoflu o r b  bind to their specific 
receptors in a quantifiable fashion and many change their spectral 
emission properties upon binding, kllowing for real-time and on-line 
measurement and characterization of prug-receptor kinetics. Photofluorsm 
correlate with radioa 

use anct disposal of 

+PDC Pharmaceutical 
Discovery 
Corporation 
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edited by PHIL SZUROMI 

A state of flux 
Although the weak links be- 
tween grains in the current gen- 
eration of high-temperature su- 
perconductors limits their cur- 
rent carrying capacity, these 
same weak links can be used to 
fabricate Josephson junctions for 
microelectronics applications. 
Fischeret d. (p. 11 12) report scan- 
ning electron microscopy stud- 
ies of nearest-neighbor supercon- 
ducting grains of YBa2Cu076 
that were grown epitaxially to 
form Josephson junctions. They 
directly imaged the magnetic 
flux arising from the quantum 
interference between two neigh- 
boring superconducting ele- 
ments. Such studies allow the 
physics of these junctions to be 
more completely understood. 

Tougher ceramics 
Ceramics often lack toughness; 
rather than adsorb mechanical 
energy, these brittle materials 
crack and fail catastrophically. 
Toughness can be improved by 
weakening the interfaces be- 
tween grains and by coarsening 
and elongating the grains. Lawn 
et d. (p. 11 14) show that micro- 
structural heterogeneity can be 
processed into brittle ceramics 
(silicon carbide and a glass-cer- 

amic) in such a way as to make 
these materials "ductile." When 
subjected to a classical indenta- 
tion test, large cracks did not 
propagate from the damage area. 
Instead, energy was adsorbed in 
the form of damage that was dis- 
tributed throughout in a small 
zone. This ductile response can 
improve the resistance of these 
ceramic materials to wear and 
impact damage. 

Connecting plate motions and mantle flows 
Plate tectonics on the surface of the Earth is thought to be driven 
by convection in Earth's mantle. Although the surface manifesta- 
tion of the convection is evident, resolution of the actual mantle 
flow and its correspondence to the observed movements of plates 
is problematic. Russo and Silver (p. 1105) use the splitting of 
certain seismic waves induced by a preferred orientation of min- 
erals to infer the flow direction in the mantle beneath the Nazca 
Plate, which is being subducted beneath South America. The 
data imply that the mantle beneath many parts of the Nazca plate 
is flowing orthogonal to the subduction direction. 

Older Java fossils 
Homo erectus fossils from Java 
and China were generally 
thought to be much younger 
than H. erectus fossils found in 
Kenya and Tanzania. Swisher et 
al. (p. 1118; see news story by 
Gibbons, p. 1087), however, 
present argon-argon dates on 
minerals separated from volca- 
nic rocks associated with two of 
the Java fossils that indicate that 
their ages, 1.81 million and 1.66 
million years ago, are compa- 
rable to that of the oldest Afri- 
can H. erectus fossils. Charac- 
teristic stone cleavers associated 
with younger African H. erectus 
after 1.4 million years ago but 
lacking in the Java localities may 
reflect an early migration of H. 
erectus out of Africa. 

Population explosions 
In mathematical modeling of 
ecological systems, the aim is 
typically to determine the long- 
term behavior of species popu- 
lations, which may be stable, 
periodic, or chaotic. Hastings 
and Higgins (p. 1133) provide 
a simple but realistic model in 
which the asymptotic behavior 
takes so long to be reached that 
for practical purposes the sys- 
tem never gets there, and is in- 
stead dominated by irregular 
transients. Their model is of a 
single species with a once-a-year 
breeding cycle, whose larvaeare 

dispersed geographically (along 
a coastline, for example). From 
random initial conditions, the 
speciescan take as long as 10,000 
years to settle into the appropri- 
ate long-term pattern. The re- 
sult offers a new way of looking 
at unexpected population out- 
bursts, such as occur in plank- 
ton or insect species. 

Living longer 
The accumulation of molecular 
lesions as a result of oxidative 
damage has been proposed as a 
cause of aging. Orr and Sohal (p. 
1128; see Random Samples, p. 
1094) added an additional copy 
of the genes for Cu-Zn superox- 
ide dimutase and catalase, which 
are the primary enzymatic anti- 
oxidant defenses of cells, to fruit 
flies. The transgenic flies exhibit 
a one-third extension of life- 
span, thus providing support for 
the free-radical theory of aging. 

Risks of 
overstimulation 

Resting T cells that encounter 
high doses of antigen do not pro- 
liferate, a phenomenon known 
as highdose suppression. Critch- 
field et d. (p. 1139) studied this 
effect and in in vitro models 
showed that high concentrations 
of interleukin-2 and antigen 
caused T cell death. This pro- 

cess could be part of a regulatory 
feedback mechanism that nor- 
mally attenuates an immune re- 
sponse. They then used high 
doses of antigen to selectively 
eliminate T cells that attack the 
body. Mice with experimental 
allergic encephalomyelitis that 
were treated with high doses of 
myelin basic protein, the anti- 
gen used to induce this autoim- 
mune disorder, had no self-reac- 
tive T cells and showed no fur- 
ther symptoms of disease. 

Cycling toward 
a poptosis 

Inappropriate expression of 
p34&, a kinase that controls cell 
entry into mitosis, leads to "mi- 
totic catastrophe," a process that 
involves nuclear disruption and 
morphologically resembles ap- 
optosis. Shi et d. (p. 1 143) es- 
tablish a molecular link between 
mitotic catastrophe and apop- 
tosis, showing that premature ac- 
tivation of ~ 3 4 ~ ~  is required for 
apoptosis induced by a lympho- 
cyte granule protease. Because 
most forms of apoptosis are ac- 
companied by nuclear disruption, 
activation of this kinase may be 
a general mechanism shared by 
other apoptotic pathways. 

Complex control 
Cyclin-cdk (cyclin-dependent 
protein kinase) complexes regu- 
late the cell cycle in eukaryotes, 
but many cdk and cyclin-like 
molecules of unknown function 
have also been found. Kaffman 
et d. (p. 1153; see news story by 
Marx, p. 1093) report a new 
function for a cyclin-cdk com- 
plex in phosphate regulation in 
yeast. The PH080 and pH085 
proteins form a cyclin-cdk com- 
plex that negatively regulates a 
transcription factor, PH04, by 
phosphorylation. 
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GENEAMP PCR SYSTEM 9600 

Rapid PCR cycles. Oil-free, low-volume reaction Free technical note 
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throughput, reliability and convenience you need to 1-800-762-4000. To orde 
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sequencing. Only the GeneAmp PCR System 9600 representative. 

delivers the high PCR performance demanded by 

leading sequencing labs. 
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Arbitrary 1 0-mer primer 
kits for fingerprinting 
and genetic mapping 

Each kit indudes ten arbitrary 1 0-mers, 

selected on the basis of a 50%, 60%, 

70% or 80% G+C content, your 

choice. The arbitrary sequences avoid 

the presence of complementary ends 

and palindromes. Additional kits con- 

tain 1 0-mers with common restriction 

sites, so that amplied products may be 

digested and cloned for further study. 

All primers are supplied dry with a 

guaranteed yield of 0.5 O.D. units. 

Prices start at $65 per kit. 

Cls !Omor~  
$2.50 Per Base, 
nus $20. setup 

Wrn down the heat 
with non-radioactively 

labeled oligos. 
it's too hot in the lab, red, or rhodamine. You always receive 

Genosys can help cool thiigs at least 1.5 0.D.s of labeled product. 
down - with non-isotopically labeled 
custom oligos. 

The process is simple. We synthe- 
size your oligo, attach the label of your 
choice, and deliver your purified prod- 
uct in 7-1 0 days. 

For chemiluminescent or colori- 
metric detection, any custom oligo can 

be labeled with biotin or digoxigenin 
(licensed from Boehringer Mannheim). 

For fluorescent detection, choose 
from fluorescein, the ABI dyes, Texas 

Stamlard Sequencing Primer Kits 
All of the most commonly used 

sequencing primers are also available 
labeled with either biotin, fluorescein, 
or all four ABI dyes. These off-the-shelf 
primers we shipped withii 24 hours. 
And they're supplied purified, dried, 
and ready-to-use - enough for over 
100 sequencing reactions. 

For more information, fax back or 
return the coupon below. Or call 
1-800-234-5362. 

NOW YOU CAN ORDER WHOLE GENES AS EASILY AS 
PROBES AND PRIMERS 

We'll work with you to design a coding sequence to suit your application 
We'll done it into the vector of your choice, verify the sequence, and deliver a 
guaranteed product, complete with restriction maps and QC autoradiographs. i 

r ------------------ 
I ORDER NOW AND 
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GET A FREE STANDARD PRIMER OR PROBE! . . 
I 
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Avoid redundancy. Buy ALFTM- the DNA 
sequencer with the highest accuracy. 
R edundancy in any form is something to avoid. When you are sequencing 

DNA, redundancy increases when you are forced to sequence the same 
template over and over again before you can determine the true final sequence. 

All this redundant work is ~ o t  only is 
needed to compensate for AVDNA-Jamlhrbwrt ALF" the most 
shortcomings in the raw data 

Q o o d ~ ~ ~ ~ ~ ~  sequencer and base calling accuracy of available toda 
the sequencer. The more it also a ~ o w s  & 
inaccurate the base calling, far the lowest 

redundancy. 
the higher the redundancy, ~ i v a ~ ~ s  rodudmncy 0.4 

Its leading 
and the more you have to competitor 
sequence and sequence again. usually operates 
And again. And again. at a redundancy 

level over three 
Fortunately, there's ALF". 4.0 times as high. 

AV ndumlury 2.7 ALP makes 
ALF is the Automated Laser 1 

better use of 
Fluorescent DNA Sequencer 2.0 your time and 
with base calling technology your employer's 

- investment. 
so precise that it reduces 
redundancy to a new low. 
Already confirmed as the most accurate sequencer available today"), ALF has 
now demonstrated a redundancy as low as 2.7 on both strands in the 
Saccharomyces cerevisiae genome sequencing project"). 
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Zimrnermann, J., Schwager, C., Stegemann, J., Elfle, H., 
RUPP, T., Ansorge, W. 
3. Sequence length and e m  analysis of Sequemse and 
automated Taq cycle wquet?dng methods. BioT 
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In contrast, the leading competitor 
to ALF has a redundancy level as 
high as 8.4(3) - more than three times 
that of ALF. So you have to sequence 
at least three times as much data to 
get the same result. That's a lot of 
waste. That's why it's called 
redundancy. 

So if you want to feel really secure 
about your results - and your job - 
just buy the DNA sequencer with the 
lowest redundancy. 

Just ask for ALE 
Request more information today. Pharmacia 

Biotech 
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Unlocking the Secrets - 

On1 y NewApomi 
GivesYouThis Ins@ t 
Into ApoptosishISftu. 

Apoptosis in physiological cell turnover Developmental cell deletion in remodel- Apoptosis of human peripheral blood 
of epithelium in human duodenum1, ing of mouse forelimb bud (14-day lymphocytes in vitro, ApopTag" 
ApopTagTM Peroxidase Kit and methyl embryo), ApopTagm Peroxidase Kit and Fluorescein Kit (yellow) and 
green (X400) methyl green (X200)* propidium iodide (red) (X400)3 

In the most dynamic branches of the life sciences, apoptosis is now recognized a s  a process of 
mainstream significance. 

At Oncor, we immediately noted the emerging importance of this biological phenomenon and 
anticipated your need to explore it. Our foresight enables us to put the key to apoptosis investigation 
in your hands today. 

Here's why you'll find our new ApopTagm In Situ Apoptosis 
Detection Kit (Cat. S7100-KIT) far superior to other methods: 

ApopTagm gives you quick, easy and permanent staining 
of apoptotic cells in the context of the surrounding tissue. 
Able to detect individual apoptotic cells, ApopTagm provides 
more information than DNA ladder analysis. 
ApopTagm is in a complete. simplified. dropper bottle 
format that saves time and effort. 

Call 1-800-77-ONCOR and ask for ApopTagr" Get the first 
in a series of kits from the company that gives you easy access 
to apoptosis research. 
For Research Une Only. No1 for use in diagnostlc procedures. ApopTagm in a lndemark of0ncor. inc. 

1 JFR Kerr AH Wyille & AR Curtie. (1972) RriUsh JournsldCam~; 26239-257. CS Paucn. (1977) Nslurr; 269:518-521. 
2JFR Kerr J Seatie. BV Harmon & CJ Bishop. in: CS PoUcn(ed). (1987)PrrspwUvvcsln mamni0Ilonrelldrath. 
Oxford U. Press. pp. 93-128.ZZakerl. DOu~iino.TLaU~am & RLackshln.(1993)FWRJwml; 7:470-478: and manuscripts submiUcd. 

=X W. W James, F TIPW~OB & Z Darzynkiewi~ (1993) manusctip1nubmiUed. 
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New Orleans, Louisiana 
juiysrst-nugust5th,1994 

SHORT COURSES 
RAPID MICROWAVE FIXATION STAINING & EMBEDDING FOR LIGHT & ELECTRON MICROSCOPY: ADVANCES IN 
TECHNOLOGY METHODS c APPLICATIONS 
Instructors: Be;erly Giammara, u of Louisville L Gary Login, Haward Dental ~ c h o o ~  
DIGITAL IMAGE PROCESSING FOR MICROSCOPY 
Instructors: Lee Peachey, U of Pennsylvania; John Haselgrove, Children's Hosp of Philadelphia; & Klaus-Ruediger Peters, U of 
Connecticut . - - - - - - 

THE DIVERSE ROLES OF ULTRAMICROTOMY IN PREPARING "HARD MATERIALS" FOR ANALYTICAL TEM 
Instructor: Thomas Malis, Energy, Mines & Resources, Ottawa, Canada 
CONFOCAL MICROSCOPY & VISUALIZATION 
Instructor: Barry Masters, Uniformed Services U of the Health Sciences 
SCANNING ELECTRON MICROSCOPY - HOW T O  DO IT 
B m E R  
Instructor: Oliver Wells, IBM Yorktown Heights 
QUANTITATIVE ELECTRON MICROPROBE ANALYSIS 

JOINT SYMPOSIA 
Instructor: John Armstrong, Caltech COMPUTATIONAL METHODS IN MICROSCOPY 

CRyo-TEM FOR IN 
Organizers: W. Carrington, U Massachusetts & J. McCarthy, 
Noran Instruments 

SUSPENSION 
Instructor: Linda Melanson, Brandeis U SCANNED PROBE MICROSCOPIES 

Organizers: J. Hoh, U California Santa Barbara & I. Musselman, 

MSA SYMPOSIA 
u Texas 
FIELD-EMISSION & LOW VOLTAGE SEM 
Organizers: M. Rosenfield, IBM & R. Apkarlan, Emory U 

+GENERAL + ANALYTICAL ELECTRON MICROSCOPY: CHALLENGES & 
PRESIDENTIAL SYMPOSIUM: OPPORTUNITIES 
MICROSCOPY TOWARD THE 2 l S T  CENTURY Organizers: M. Libera Stevens Tech R. Carpenter, Arizona 
Organizer: R. Cardell, U Cincinnati Med Sch state U; & J. ~ichael ,bndia Nat'l 
X-RAY MICROSCOPY 
Organizers: C Jacobsen, SUNY Stony Brook & W.B. Yun, 
Argonne Nat'l Lab 
MERGING ADVANCED COMPUTING WITH MICROSCOPY 
Organizers: B. Carragher, U Illinois & N. Zaluzec, Argonne Nat'l Lab 
DIRECT DIGITAL IMAGING 
Organizer: G. Fan, U California San Diego 
ADVANCES IN INSTRUMENTATION FOR LM 
Organizer: D. Taylor, Carnegie-Mellon U 
TECHNOLOGISTS' FORUM SYMPOSIUM: 
ENERGY-DISPERSIVE X-RAY SPECTROSCOPY 
Organizer: S. Silvers, USDA 
+BIOLOGICAL SCIENCES + 
ADVANCES IN MACROMOLECULAR MICROSCOPY 
Organizer: W. Chiu, Baylor College of Med 
ADVANCES IN FLUORESCENT PROBES FOR MICROSCOPY 
Organizer: M. Poenie, U Texas 
ADVANCES IN DIAGNOSTIC IMAGING 
Organizer: B. Herman, U North Carolina 
ORGANIZATION OF THE CELL NUCLEUS 
Organizer: D. Spector, Cold Spring Harbor Lab 
MICROANATOMICAL APPROACHES TO SYSTEMS 
NEUROBIOLOGY 
Organizer: C Greer, Yale U Med Sch 
CELLULAR NEUROBIOLOGY 
Organizers: M. Martone, U California san Diego & M. Ellisman, 
U California San Diego 
+ PHYSICAL SCIENCES + 
THE FUTURE OF ATOM-PROBE & FIELD-ION MICROSCOPY 
Organizers: T. Kelly, U Wisconsin & P. Camus, U Wisconsin 
ULTRA-HIGH-RESOLUTION SEM 
Organizers: L Allard, Oak Ridge Nat'l Lab & D. Joy, 
u Tennessee 

TUTORIALS 
+ CRYOELECTRON MICROSCOPY OF WHOLE CELLT 
*BASIC LITERACY IN X-RAY MICROANALYSIS, PART I1 
+ RECENT ADVANCES IN LIGHT MICROSCOPY 
+ HANDS-ON COMPUTER DEMONSTRATION 
*ACCESSING THE MSA SOFIWARE LIBRARY & A 

BASIC INTRODUCTION TO IMAGE PROCESSING 
USING NIH "IMAGE" AS A MODEL 

*INTERPRETATION OF HREM IMAGES BY IMAGE 
SIMULATION 

+ INTRODUCTION TO ELECTRON HOLOGRAPHY 
+ INTRODUCTION TO AUTOMATED PARTICLE 

ANALYSIS 
Organlzers. J. Jerome Bowman Gray Med Sch & J. Posthill, 
Research irlangle lnititute 

OF SPECIAL INTEREST 
OVER 700 SCIENTIFIC PAPERS 
MORE THAN 2 5 0  COMMERCIAL EXHIBITS 
PHOTOMICROGRAPH COMPETITION & AWARDS 
MSA TECHNOLOGISTS' FORUM 
Speual To IC Evolution of EM Technolog~sts 
~oundtabL EM Fwllry Management 
MSA COMPUTER SOFTWARE EXCHANGE 
Organlzers N. Zaluzec, Argonne Nat'l Lab & J. Mansfield, 
U Michigan 
MSA WOMEN IN SCIENCE PROGRAM 
MSA PUBLIC EDUCATION PANEL 
GOLF TOURNAMENT 

SELF-ASSEMBLED MATERIALS 2ND ANNUAL MSA 5K RUNANALK 
Organizers: R. Spontak North Carolina State U & J. Minter, 
Eastman Kodak ~ompdny 

POSTAGE STAMP EXHIBIT 

MICROSCOPY OF OXIDE FERROELECTRICS MSA EDUCATIONAL OUTREACH PROGRAM 
& RELATED MATERIALS 

MAS SESSIONS 
PRESIDENTIAL SYMPOSIUM: 
CHEMICAL MICROANALYSIS 
Organizer: J. Small, NlST 
QUANTITATIVE MICROANALYSIS 
Organizer: E. Lifshin, General Electric 
OPTICAL MICROANALYSIS 
Organizer: J. Reffner, Spectra-Tech 
ENVIRONMENTAL SEM 
Organizers: R. Bolon General Electric; J. Mansfield, 
u Michigan; & S. ~ckernan, u Minnesota 
MICROBEAM MASS SPECTROMETRY 
Organizer: S. Novak, Evans East 

UALITY ASSURANCE OF MICROANALYTICAL 
F3 ETHODS 
Organizers: D. Newbury, NlST & E. Steel, NlST 
CATHODE TECHNOLOGY TODAY & TOMORROW 
Organizer: F. Schamber, ~ j ~ e e  Group 
MICRO XRFlXRD 
Organizer: B. York, IBM 
INSTRUMENTATION 
Organizer: F. Schamber, RJ Lee Group 
MATERIALS APPLICATIONS 
Organizer: CB. Carter, U Minnesota 
GEOLOGICAL APPLICATIONS 
Organizers: S. Mehta, Arc0 & P. Hlava, Sandia Nat'l Lab 
BIOLOGICAL APPLICATIONS 
Organizer: M. Bond, Cleveland Clinic 
X-RAY & IMAGE ANALYSIS IN THE PETROLEUM 
INDUSTRY 
Organizer: E. Prestridge, Princeton Gamma-Tech 
MICROANALYSIS OF COATINGS & INTERFACES 
Organizer: J. Goldstein, U Massachusetts 

MSA 
CONTRIBUTED 
SESSIONS 
+GENERAL MICROSCOPY & MICROANALYSIS + 
LIGHT OPTICS & IMAGE FORMATION 
ELECTRON OPTICS & IMAGE FORMATION 
APPLICATIONS OF LIGHT MICROSCOPY 
INSTRUMENTAL DEVELOPMENTS IN EM 
INSTRUMENTAL DEVELOPMENTS IN OTHER 

MICROSCOPIES 
IMAGE RECORDING TECHNOLOGIES 
ELECTRON ENERGY-LOSS SPECTROSCOPY 
BIOMATERIAU -. - -- 

+ BIOLOGICAL SCIENCES APPLICATIONS + 
TOMOGRAPHIC METHODS IN BIOLOGICAL 

MICROSCOPY 
3-D VISUALIZATION 
IN SlTU HYBRIDIZATION 
EXTRACELLULAR MATRIX 
ORGANELLES 
MICROANALYTICAL METHODS IN BIOLOGICAL 
MICROSCOPY 

FREEZE-FRACTURE (POSTERS ONLY) 
OPTICAL MICROSCOPY 
3-D LIGHT MICROSCOPY 
PLANT CELLS (POSTERS ONLY) 
CRYOTECHNI UES 
CHRoMosoMis & NUCLEI 
NEUROBIOLOGY 
PATHOLOGY & DIAGNOSTIC MICROSCOPY 
SPECIMEN PREPARATION 
+PHYSICAL SCIENCES APPLICATIONS + 
SURFACES 
SMALL PARTICLES & CATALYSTS 
AMORPHOUSISTRUCTURALW DISORDERED 

MATERIALS 
SUPERCONDUCTORS 
CERAMICS 
RADIATION-SENSITIVE MATERIALS 
METALS & ALLOYS 
COATINGS & INTERFACES 
OXIDATION & CORROSION 
POLYMERS (POSTERS ONLY) 
MAGNETIC MATERIALS (POSTERS ONLY) 
ELECTRONIC MATERIALS 
ELECTRON DIFFRACTION 
SPECIMEN PREPARATION 
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Fluorochrome 
of your choice: 
DAPI, AMCA, 
FITC, TRITC, 

CY5, TR ... 
to schedule a demonstration: 

AT THE HEART OF 
THE SYSTEM YOU NEED 



Science, Technology and the 

19th Annual AAAS Colloquium on Science & Technology Policy 

April 6-8, 1994 . The Washington, DC Renaissance Hotel 

The AAAS Science & Technology Policy Colloquium provides a forum of information about the budget and the consequences of various policy 
in which federal and industrial policymakers and members of the scien- issues involving science and technology. 
tific, engineering, and academic communities can participate in an open 
discussion of issues relating to science and technology policy. Hlho Should attend: Scientists, administrators, industrial R&D 

managers, policymakers, academicians, association officials, federal grant 
The Colloquium occurs after the release of the President's budget but recipients, students, and others with an interest in science and technol- 
before final congressional action, thus allowing for the timely exchange ogy policy. 

Wednesday, April 6 
(registration opens 12 noon; program at 2 p.m.) 

Keynote: John H. Gibbons", Assistant to the President for 
Science and Technology, and Director, OSTP. 

The Federal FY 1995 Budget for R8D 
(Plenary Symposium) 

w Overview of Federal Budget Proposals for R&D 
in FY 1995 

w Trends in U.S. Industry's Spending for R&D 
w International Comparisons of R&D Spending 

A View of the N 1995 Budget from the 
Financial Community 

The William D. Carey Lecture (public invited): 
Speaker to be announced 

Luncheon with Address: Speaker to be announced 

Concurrent Symposia: 
How Are We Doing? Measuring International 
Comparative Performance of U.S. Industries and 
Technologies (Christopher T. Hill, organizer) 

w The Former Soviet Union and Eastern Europe: 
Science and Technology Issues (Jon M. Veigel, 
organizer) 

w The Structure of Industrial R&D: Responding to 
Opportunities (Deborah Wince-Smith, organizer) 

Major R8D Agency Budgets for FY 1995 
(Concurrent small group sessions) 

DOD DOE NASA NIH NSF DOC (NIST, NOAA) 

Friday, April 8 

Thursday, April 7 I Breakfast with Address: Speaker to be announced 

Managing the National R8D Enterprise 
(Plenary Symposium) 

Pasteur's Quadrant and its Relevance for Federal 
S&T Policy 

w Priority-Setting for Federal R&D: Recent Proposals 
and Their Aftermaths 

w Coordinating Federal R&D from the Top: Recent 
Initiatives 

w Strategic Planning at Major Federal R&D Agencies 
w Congressional Management of National Research 

Priorities 

Concurrent Symposia: 
Accountability in R&D and Other Government Programs 
(Irwin Feller, organizer) 

w Issues in the Public Understanding of Science 
(Marcel LaFollette, organizer) 

w Clinton's Technology Policy One Year Later 
(Nancy Carson, organizer) 

Luncheon Address: John D. Rockefeller IV", Chairman, 
Subcommittee on Science, Technology, and Space, United 
States Senate 

*Invited speaker 

Rtldqet discussioris nil1 Iw qupplrn~ented 1,)- : W S  Rcpoti SIS: Rc~rnrrll orld Drc6~/npr?lc7rlt. F1' 199.5. n comprehensi\~e an;ll!.sis of the 
proposals f ;~r FI' 1995 I)r~tlqext. preparrtl 13:- A . 4 . U  ;mtl a y o u p  ol' its affili:\tetl scier~tific, elyineerinc, ;ind lligller etl~~catinn ;~ssoci;itio~is. 
Rcqistriults \\ill rrcc~ivc, this rcll>ort at the C ~ l l o c ~ ~ ~ i l ~ r n :  the 1993 it-L\S Scic~itcc~ otlcl Teclltlnlo~!, Polic!, li.arl)ool; !cont:~inin~ most of the 
colloc[l~iuln arldrrssrs. p111s othrr siqnificant items) in \at? sllniriier: ant1 Coi?~r-~~.~s i ,~~zol  .-\rtiou otl RL-D i n  tllr F)- 199.5 Rtrdect in the L ~ l l .  

Register now 11). cc)mpleting ant1 rcXtnmin~ tl~t. erlc 
Proqfiuns. . a - I S ,  1:3:33 M Strrrt. Y\!: \!'r~shington. DC 

,lowtl Son. 
: "005. 1 

n .  For firr-tller infor~nation. contact: Directorate for Scirncr and Polic!- 
Fay: (-70-7\ Y9--19.50. E-mail: snel~on@aaas.org. Pliolie: (202) 326-6600, 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 



AAAS Colloquium on Science & Technology Policy 
April 6-8, 1994 .The Washington, DC Renaissance Hotel 

Please print or type: 
Mailing Address: Registration Fees 

Name Regular $215 $- 

Institution/Company 

Street address 

Citylstatenip 

Phone 

0 Check here if you will be staying at the Renaissance Hotel. 
0 Check here if you need special services due to a disability. 

Nonprofif $160 $- 
Studenf $50 $- 

Meal lickets 
Lunch (Thur. 7 Apr.) $35 '$- 
Breakfast (Fri. 8 Apr.) $18 $- 
Lunch (Fri. 8 Apr.) $35 $- 

TOTAL AMOUNT $- 

Please describe. 
Paymentj 

To register by mail (16 March deadline1), send this top 
half (registration form) to: Registration, AAAS S&T Policv 

' U  u 

Colloquium, P.O. Box 630285, Baltimore, MD 21263. 
To register by FAX (16 March deadline1; VISA or 
MasterCard only), send this top half (registration form) to 

0 Check enclosed 0 VISA 0 MasterCard 

0 Original institutional purchase order attached 
(Facsimile POs not accepted) 

Card # 

202-289-4021. Expiration date 
To register by phone (16 March deadline1; VISA or 
MasterCard only), call 202-326-6600 (9am-5pm Eastern llme). Signature 

51 

111 Deadline for advance regidvations is 16 March 1994. Thereafter, register in person at the Washington. DC Renaissance beginning at 12:00 pm, 6 April. On-site registration 
fees are $15 higher than advance registration fees. 121 Special rclt.~: Nonpmfit rates apply only to employees of government, academicsand nonpmfit organizations. Student rates apply 
only to full-time undergraduate and graduate students and retirees. W Refund mquests for registration fees and meal tickets must be submitted in writing (to the address or FAX number 
above) by 30 March 1994 and will be processed after the Colloquium; no refunds will be made on cancellations r e ~ e ~ e d  after 30 March. Publications: AU registrants receive AAAS Report 
XIX Research b Deuebpment, FY 1995; the 1994 AAAS Science and Techndogy Policy Yeadwok. after the meeting: and Congressional Action on RbD in the FY 1995 Budget in the fall. 
Program materials will be mailed to those who preregister by 16 March. 

......................................... 
The Washington, DC Renaissance Hotel Reservation Form 

LT Policy Colloquium . April 6 - 8, 1994 
tionrr receit-ed after 7 Jfarch cannot IIP guaranteed) 

Send confirmation to: 

Name Street 

Citv State Z ~ D  Phone 

Other occupants of room: Name Name 

Special housing needs: O Wheelchair-accessible room O Nonsmoking room O Other 

Room: O Single (1 person, 1 bed) $149' O Double (2 persons, 2 beds) $169' O Triple (3 persons, 2 beds) $189' 

For Renaissance Club Tower, add $20. 'Add 1 1 % DC sales tax and $1.50 occupancy tax. 

Arrival: Date: Time: Depa-re: Date: Time: 

Please list definite snivel and departvns dates and times. Check-in time is S O 0  pm; check-out time is 12 noon. 

Enclose check made out to Washington.DC Renaissance Hotel for first night's room deposit or provide major credit card information: 

Credit card type Card # Exp. date 

Mail bottom half <hotel reservation form) to: Reservations, Washington, DC Renaissance Hotel, 999 9th Street. NW. Washington, M= 
20001 -9000 (or call 202-898-9000, ext.3400; request AA4S rates; fax 202-962-4445) 



Terence 3ers 

Encyclopedia of 
Applied Physics 

Sensors 
AComprehensive Survey 

Materials Science and 
Technology 
A Comprehensive Treatment 

Edited by W. Gopel, J. Hesse, 
J.N. Zemel 

Edited by George L. Trigg 
Edited by R.W. Cahn, P. Haasen, 
E.J. Kramer "Exclusively devoted to the techni- 

cal and industrial applications of 
physics" 

"Meeting the varying needs of the 
sensor community" "Sure to establish itself as a seminal 

work." 
Sensors are a key element in the 
rapidly envolving fieldof measure- 
ment and instrumentation. 

The 20-volume Encyclopedia ofAp- 
pliedfhysics, editedby G.L. Trigg, 
contains 500 alphabetically ar- 

Materials Scie The phenomenal turnout of new 
products in all industries, from con- 

ranged, in-depth articles on themost 
relevant current and future applica- 
tionsofphysics. 

Each of the 8 volumes of the series 
Sensors - A  Comprehensive Survey 
consistsofthreeparts: specificphys- 
ical and technological fundamentals 
and relevant measuringparameters; 
types of sensors and their technolo- 
gies; and the most important appli- 
cations with adiscussion of emerg- 
ing trends. 

The volumes concentrate on Funda- 
mentals (Vol. 1; Chemical & Bio- 
chemical Sensors (Vols. 2/3), and 
Thermal (Vol. 4), Magnetic (Vol. 

ventional to high-tech, owes its suc- 
cess largely to intensified efforts in 
materials research anddevelopment. 
The 18-volume series Materials Sci- 
ence and Technology - A  Compre- 
hensive Treatment is an in-depth, 
topic-oriented reference work creat- 
ed specifically to further these ef- 
forts. 

More technical than a general pur- 
pose encyclopedia, this reference 
work will prove invaluablenot only 
to physicists andengineers, but also 
to scientists in associatedareas. 

A major scientific undertaking, 
the Encyclopedia ofApplied Phys- 
icsis sponsored by thephysical soci- 
eties of various countries, e.g., the 
American InstituteofPhysics. 

The series covers the most important 
classes of materials: metals, ceram- 
ics,glasses,polymers, semiconduc- 
tors, andcomposites. 

5). Optical (Vol. 6). Mechanical 
(Vol. 7) Sensors, and Market and 
Technological Trends (Vol. 8). 

Serieseditorsare W. Gbpel, J.Hesse, 
and J.N. Zemel, and the volume ed- 
itors and authors are internationally 
renownedexperts. 

The series can be purchased as a 
complete set or by volume. 

Each volume deals with ~ r o ~ e r t i e s .  
Coverage ranges from general devi- 
ces and laboratory methods through 

A A 

processing, applications, or general 
phenomena associated with the 

condensed matter physics to aero- 
nautics and space physics. 

above-mentionedmaterials 

Edited by R.W. Cahn, P. Haasen, 
and E.J. Kramer, the series began 
publication in 1990 and is proceed- 
ing at a rate of four to five volumes 
per year, each volume containing 10 
to 20 contributions and averaging 
600 pages. The series can be pur- 
chased as a complete set or by vol- 
umes. 

Cumulative subject indexes arepub- 
lished after everv three volumes. The 
series can only be purchased as a 
complete set. 

To order please contact your 
bookseller or: 
VCH, P.O. Box 10 11 61, 
D-69451 Weinheim, 

*na me a compre- Name Fax: 06201 -60 6 

~rospectus on the VCH, Hardstrass 
CH-4020 Basel 

1 84 
e 10, P.O. Box 

VCH, 8 Wellingtc 
mbridge CB1 IHZ, UK 

Ac - H, 303 N.W. 12th Avenue, 
erfield Beach. FL 334421 788. 
,A (toll-free: 1-800-367-8249) 
H. Eikow Building. 10-9Hon 
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MICROPIPETTE PULLER 

IF YOUR RESEARCH DEPENDS ON PIPETIES 
. . . DEPEND ON THE P-87 PIPETTE PULLER 

MICROPIPETTES INJECTION NEEDLES 
PATCH PIPE'TTES 

Microprocessor controlled and fully programmable, the 
P-87 is an easy to use, highly reproducible puller. 

With storage for multiple pipette programs, the P-87 is 
ideal as a general purpose lab puller, or for the 
investigator who utilizes a variety of techniques. 

Our technical support and quality control standards 
are the highest in the industrv. 

L 0 

Sutter Instrument Company - 
40 Leveroni Court. Novato. CA 94949 Ph: (415) 883-0128 Fax: (415) 883-0572 
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V I S U A L I Z E  DOCUMENT A N A L Y Z E  

Gel bocumenution. 
Big Power. Low Price. I 

UVP. mc 
FAX 909 946-3597 
In U.h W 0223 420322 1 

Call for r free den~unstr;ition now! 800 452-6788 11 
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AAAS 

SCIENCE AND 

TECHNOLOGY 

POLICY 

YEARBOOK 

1 993 

ALBERT H. TElCH 

STEPHEN D. NELSON 

CELIA MCENANEY, EDITORS 

Published by the American 
Association for the Advancement 
of Science 

T h e  past year 

witnessed great tumult 

and many changes in S&T 

policy. The AAAS Yearbook is an f authoritative collection of articles 

that describe and helped shape 

those changes. Included are 

papers from the annual AAAS 

S&T Policy Colloquium and the 

1993 AAAS Annual Meeting, 

together with excerpts from 

influential reports by the 

National Academies of 

Sciences and Engineering, \ the the Carnegie Senate Appropriations Commission, 

Committee, and the House Task 

Force on the Health of Science. 

The five parts of the book cover 

technology policy, science policy, 

defense conversion, 

manufacturing research, and 

environmental R&D. 

1994; 424 pages; index; softcover; 
ISBN 0-87168-534-5 
$19.95 (AAAS member price 
$15.95) 
Mailyour ordr  to: 
AAAS Distribution Center 
PO Box 521. Annapolis Junction 
MD 20701 

If you prefer to order by phone 
(VlSAlMasterCard only), call 
1-800-222-7809 
(8:30am-5:OOpm ET) 
Fax orders to 30 1-206-9789 

A gel 
that resists 
cracking ... 

Tired of your protein slab gels break- 
ing or cracking? Try DuractyfM actyiamide 
from Millipore. Its high tensile strength 
is double that of conventional gels, so 
it won't crack, break or tear - even in 
large format thin gels.' 

Silver-stained Duracryl gels produce 
monochromatic grey-black spots for 
superior laser scanner ima es - instead 
of the difficult to scan red- % rown spots 
obtained with standard acrylamide gels. 

custom-maae, Impnntea 
I binders are ideal for pro- 
~ u r  valuable Science copies 

L l u l r k  ~ n ~ ~ l a g e .  Each binder or case 
2 volume ( , o r  13 
sues - ordc ders or 
hold a cc ,ear of 

Issues. ~onstructed rrom rernforced 
board and covered with durable, 
leather-like red material and 
stamped in gold, the cases are V- 
notched for easy access; binders 
have a special spring mechanism to 
hold individual rods which easily 

I nese 
cases anc 
tecting yc 
C,,, A,, 

holds onc 
weekly is: 

3f Science 
:r four bin, 
jmplete y 
t r  

For DNA se uencing, we also offer 
ultra high qua 9 ity acrylamide stock solu- 
tion (40%, 19: 1 bis) with extremely low 
conductivity for excellent results with 
manual or automated sequencers. 

cases to 
n 

Millipore acrylamides are made with 
high purity powders and Millim water, 
then further purified using chromato- 
graphic and membranebased systems - 
techniques that Millipore knows a thing 
or two about. ... and a Cases 

Two 
Four 

that's hard 
to resist! Jesse Jones Industric 

499 East Erie Avenu~ 
Philadelph 

es, Dept. S 
e 

Don't just take our word for it. 
Try a free 100 mL bottle of Duracryl 
(30%, 0.8% bis) or acrylamide 
(40%, 1 9: 1 bis). But call soon. 

Enclosed 
Cases;- 
binder for vuscaue a rlartullrlo. vulsloe I 

- for 
;.Add $1 pt 

USA $2.5( 
only). PA I 

binder IUI 
dd TO/O salt 

3 per case, 
residents a This offer expires March 3 1, 1994. 

Call 1 -800-MILLIPORE or our fax on 
demand information retrieval system 
at 1 -800-MlLLlFX and request # I 7 0  1 . 
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Dumcryl is a h a r k  of Millipore Corpomtion. 
Milli-Q is a registered trademark of 
Millipore Corpomlian 
I BioTechniques, 12(4), 580 (1 992) 
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