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CVDGASES 

DIS I LANE 
Highest Purity 

Available, Anywhere 
(>1500 ohm-em) 

Quality Control 

• 100% GC I MS analysis 

Packaging Options 

• Any quantity, same spec. 

• Steel, polished steel 
or aluminum cylinders 

• Pneumatic valves for 
fail-safe gas supply 

• Optional flow restrictor 
for added safety 

• "Keyed" VCR outlet for 
UHV connection to 
system 

Also of Interest 
• Diborane 
• Trimethylboron 
• Germane 
• Digermane 
• All mixtures 

Voltaix.lnc.. 
P.O. Box 5357, 197 Meister Ave. 

N. Branch, New Jersey 08876 
Telephone: (201) 231-9060 
Telex: 9102500134 VoltaixUQ 

Please visit Booth No. 614 at the MRS Show 
in San Francisco, April17-19, 1990. 

Fall '89 Meeting 
Features Broad Mix 
of Topics 
More Highlights from Boston 

The February 1990 issue of the MRS Bul
letin reported on the highlights of some of 
the evE:!nts and presentations featured at 
the 1989 Fall Meeting in Boston. (See "Bos
ton Meeting Attracts Worldwide Audi
ence" p. 56-60 in the February MRS 
Bulletin.) This issue completes the report 
on the 1989 Fall Meeting with some final 
symposium highlights. 

fur more details readers are encouraged 
to order the 1\fRS Symposiuni Proceedings 
or Extended Abstracts volumes from the 
1\fRS Publications Department,. 9800 McK
night Road, Pittsburgh, PA 15237; tele
phone (412) 367-3012; fax (412) 367-4373. In 
the few instances where proceedings will 
not be published, readers should contact 
one of the symposium organizers for fur
ther details. 

Tailored Interfaces in Composite 
Materials (Symposium N) 
MRS Symposium Proceedings, Vol. 170 
Organizers: Carlo G. Pantano (Pennsylvania 
State University), Eric H.J. Chen (E.I. duPont 
de Nemours & Co., Inc.) 
Support: Air Force Office of Scientific Re
search; E.I. duPont de Nemours & Co., Inc .. 

This symposium brought together over 
80 international researchers from govern
ment laboratory, universities, and indus
try, with diverse backgrounds ranging 
from physics and chemistry to engineering 
mechanics, and with interests in a wide va
riety of materials including polymers, 
metals and ceramics. Presentations cen
tered on tailoring interfaces in order to op
timize the adhesion or transfer of load 
between reinforcing phases and the ma
trix, enhance crack deflection through de
bonding, or control interface reactivity. The 
symposium was designed to be interdisci
plinary, and some of the sessions also ad
dressed the micromechanics, chemistry, 
and characterization of interfaces in gen
eral. 

Optical Fiber Materials and 
Processing (Symposium P) 
MRS Symposium Proceedings, Vol. 172 
Organizers: James W Fleming (AT&T Bell 
l.tlbomtories), George H. Sigel Jr. (Rutgers Uni
versity), Shiro Takahashi (NIT Corpomtion), 
Paul W Fmnce (British Telecom Research l.tlbo
mtory). 
Support: Air Products; Alcatel NV; !IT&T 
Bell l.tlbomtories; Corning Glass Works; De
Soto, Inc.; Hemeus Amersil; Johnson & John
son; Nippon Mining Co. Ltd.; Nippon 
Telegmph & Telephone Corpomtion; Schott Fi
ber Optics, Inc.; Tosoh USA, Inc. 

this 1989 symposium expanded the iri
terest and attendance of the first 1\fRS sym
posium on this topic at the i986 1\fRS Fall 
Meeting, and provided an excellent gather
ing of experts who are exploring optical fi
ber for the 1990s and beyond. The aim of 
this symposium was to assemble investiga
tors with both optical fiber materials and 
processing interests to share their exper
tise, whether their goals addressed pro
duction of silica-based fiber for low-cost 
applications, long wavelength materials 
for ultralow loss or power transmission, 
broad transmission wavelength fiber for 
spectroscopy, nonlinear optics, or other re
lated objectives. 

Fifty-two papers were presented. Topics 
included those addressed in the 1986 syin
posium, dealing with processing various 
materials for several types of optical fibers. 
Additionally, since the 1986 meeting, there 
have been increased interest and signifi
cant scientific advancements in defects in 
high-silica glasses, nonlinear optical effects 
(particularly for fiber amplifiers), and her
metic coatings, and these topics were ad
dressed in the 1989 symposium. Optical 
fiber has been developed to such a degree 
that it can now be seen as the transmission 
medium of choice for a broad range of ap· 
plications from telecommunications 
through spectroscopy. The continued sue-
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cess of lightwave transmission systems 
and the development of the new applica
tions will depend on continued materials 
and processing research in a number of ar
eas. 

Materials Synthesis Utilizing 
Biological Processes (Symposium R) 
MRS Symposium Proceedings, Vol. 174 
Organizers: P. C. Rieke (Battelle-Pacific 
Northwest lAboratory), P.D. Colvert (Univer
sity of Arizona), M. Alper (University of Cali
fornia, Berkeley). 
Support: Air Force Office of Sdentific Re
search; Office of Basic Energy Sdences, U.S. 
Department of Energy. 

Talks in this first MRS symposium de
voted entirely to the study of materials 
made using biological processes covered 
the properties of materials produced by liv
ing organisms, the methods by which 
those materials are produced, and the 
techniques by which those methods could 
be controlled, modified or reproduced in 
artificial systems. More than 50 presenta
tions covered four major areas of research: 
biomineralization, synthesis of polymeric 
materials by organisms, enzymatic synthe
sis of materials in cell-free systems and self
assembly in natural and synthetic systems. 

Biomineralization is of interest in a strict 
materials context because it represents an 
alternative way of making high perform
ance composites. S. Mann (Bath, En
gland), L. Addadi and S. Weiner 
(Weizmann, Israel), and members of the 
Nancollas group (SUNY, Buffalo) dis
cussed the ways organisms exert control 
over the mineralization process. The im
plicit challenge is to find a way to translate 
this control to synthetic systems. Studies 
aimed at putting this translation into prac
tice were also described. In principle we 
might be able to harness simple organisms 
such as bacteria or yeast to manufacture ce
ramic particles in fermenters . R. Blakemore 
discussed the formation of magnetite in 
Aquaspiril/um, which use the Earth's mag
netic field to distinguish the vertical direc
tion in the anaerobic environment of lake 
beds. 

Another theme of this symposium was 
to explore the possibility of mimicking bio
logical materials in synthetic structures. A 
particular early goal for this work is the de
velopment of tougher, more damage
resistant composite structures. If we are to 
attempt to reproduce biological structures 
in synthetic materials we need to convince 
ourselves that these structures are indeed 
strong. This is not a simple question since 
the strength must be related to some base 
material value. We do not expect any cal
cium carbonate composite to be as strong 
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as titanium. M. Sarakiya and I. Aksay 
(University of Washington) and V.}. Laraia 
and A.H. Heuer (Cast Western) are look
ing at the microstructure and fracture 
properties of shell in comparison with syn
thetic composites. 

G. Whitesides (Harvard) opened theses
sion on enzymatic synthesis, outlining the 
impressive breadth of molecular struc
tures, properties and applications of the 
materials synthesized by living organisms. 
Several speakers discussed the production 
of organic polymers produced by living or
ganisms, highlighting some that already 
have commercial application. The copoly
mers of polyhydroxybutyrate (PHB) are in 
commercial production by bacterial fer
mentation. Many water-soluble polymers 
are biologically produced, but PHB repre
sents the first attempt to make a plastic by 
fermentation. H the material can be made 
reproducibly and competitive with con
ventional plastics it would open the door 
for biotechnology in materials. As White
sides stressed, one advantage of biological 
polymers is that very complex chain struc
tures can be made, with controlled copoly
merization and branching. Harnessing 
biological polymerization mechanisms 
could move us into a new regime of "de
signer" polymers. 

The use of purified enzymes to create or 
modify materials has expanded greatly in 
the past few years and is no longer re
stricted to chiral resolution or the synthesis 
of small molecules for pharmaceutical or 
chemical use. M. Bednarski (Lawrence 
Berkeley Lab) described the enzymatic and 
chemical modification of silicon surfaces in 
the control of surface properties and the 
production of sensors. Other researchers 
described novel polyesters with controlled 
structures that could be achieved using lip
ases. 

An afternoon was devoted to "fooling 
with Mother Nature:' J. Bibbs (Lawrence 
Berkeley Lab/Scripps) described his work 
with C-H. Wong on the chemical modifica
tion of proteolytic enzymes to alter their re
action specificity. The work of }. Kirsch 
(Lawrence Berkeley Lab) was presented, 
demonstrating the controlled engineering 
of the amino acid sequences of enzymes to 
alter both their substrate specificity and 
also their stability at higher temperatures. 
D. Suich (Lawrence Berkeley Lab) re
ported on work he performed with P. 
Schultz on a novel technique that allows 
insertion of non-natural amino acids into 
enzymes, greatly broadening the range of 
modifications that could be achieved. D. 
Urry (U. Alabama, Birmingham) described 
the elastic properties of polypeptides he 
had synthesized. On the gene-making 
front, several groups described the synthe-
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sis of genes to direct the production of new 
or modified materials, including silks, col
lagen, adhesives and those with optoelec
tronic properties. A talk on the final day a. 
Sivak, University of Waterloo) discussed 
the structure of the eye lens. 

Several presentations on biopolymers 
and synthetic polymers focused on the 
mechanisms for achieving self-assembly. 
A fascinating video by N. Mendelson and 
}. Thwaites showed how inhibiting cell
wall cleavage during cell division leads to 
formation of living fibers which repeatedly 
grow in length, twist into a helix, and fold 
over to repeat the process on a larger scale. 
Nature's ability to create complex structure 
through self-assembly will be a process of 
keen interest to materials scientists in the 
future. H.S. Yoon (KAIST, Korea) dis
cussed an apparent case of self-assembly 
in polyaramid fibers. 

The whole philosophy of materials proc
essing and design is different in the living 
organisms. Some day the natural and syn
thetic approaches will merge, but at the 
moment we can learn a lot by exploring the 
differences. This symposium will also be a 
part of the 1990 MRS Fall Meeting. The or
ganizers expect the 1990 program to in
clude an even broader representation of 
the field. They also hope to attract more 
traditional "materials scientists" and begin 
to establish biological processes as one set 
of processing techniques among many in 
the production of useful materials. 

Fractal Aspects of Materials 
(Symposium n 
Extended Abstract Volume EA-20 
Organizers: J.H. Kaufman (IBM T.J. Watson 
Research Center), fames E. Martin (Sandia Na
tional Lllboratories), P. W. Schmidt (University 
of Missouri), B.B. Mandelbrot (IBM T.J. Wat
son Research Center). 
Support: Army Research Office; Office of Na
val Research; Ford Motor Company; EXXJJn Re
search and Engineering Company; Cabot 
Corporation; E.I. duPont de Nemours & Com
pany, Inc.; IBM Corpomtion; Schlumberger
Doll Research. 

The sixth annual MRS symposium on 
the application of fractal concepts to mate
rials was marked by the continued devel
opment of new ideas in many diverse 
areas. Although this diversity added enor
mously to the interest of the meeting, it im
pedes a facile summary of the technical 
highlights; thus the following is a rather 
fractal description of the symposium. 

As usual, pattern formation continued to 
be a topic of interest, with excellent papers 
on the formation of droplets on surfaces, 
and the self-organized criticality that 
results from the avalanche of these drop-

lets when a critical droplet size is attained 
(the sO<alled "Beer Stein" problem). A pa
per on spinodal decomposition demon
strated that in a system with long-range 
interactions nucleation occurs on a fractal 
duster, rather than on the classical Euclid
ean droplet. 

Papers on fractally rough surfaces were 
of keen interest this year, with many talks 
on the formation of such surfaces through 
fracture and deposition processes. Scan
ning tunneling microscopy gave investiga
tors the opportunity to amaze the audience 
with visually striking images of rough sur
face topography (no broken probes were 
reported), while others reported reciprocal 
space, small angle x-ray scattering studies 
of fractal surfaces. Papers in the joint ses
sion with the symposium on the Scientific 
Basis for Nuclear Waste Management 
(Symposium V) discussed the flow 
through fractal fracture networks in an ef
fort to understand transport of nuclear 
waste through geologic media. 

The electrochemistry contingent regaled 
the audience with the complex morpholo
gies that can result from electrodeposition 
under various applied voltages. And on 
the theoretical side, a solution to the prob
lem of the complex double layer impe
dance of a fractally rough electrode was 
presented, providing a theoretical basis for 
the constant phase angle impedances elec
trochemists have historically observed. 

Finally, a Friday morning session on the 
dynamics of gels attracted a large, albeit 
enervated, audience who came to hear 
about the strange fractal dynamics exhib
ited at the $01-gel transition. This dynamics 
is readily manifested in the relaxation of ei
ther externally imposed shear stresses or 
thermally driven density fluctuations, and 
can only be described by a self-similar cas
cade of relaxation processes. 

In all, the symposium was well attended 
and the discussions energetic, while the 
occasional vituperative outburst added an 
edge of anticipation to the usually staid 
presentations. It is apparent that the appli
cation of fractal concepts to materials prob
lems is still a rapidly growing field that 
attracts expertise from a broad spectrum of 
the materials community. 
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