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SUPERCONDUCTIVITY.
You provide the idea*

We provide the solution.

„ Ik! //.,

• YBCO thin films for microwave or circuit applications
1 Custom fabrication and packaging

No matter how great an idea is, making

it a reality can be a challenge. In the field of

superconductivity, Conductus is a world

leader in bringing ideas to fruition. We

routinely produce and process low-cost,

device-quality, high-temperature super-

conductor YBa2Cu307.a (YBCO) thin films.

In fact, Conductus is the only supplier of

YBCO films on 2-inch diameter sapphire

wafers with less than 1m£2 of surface

resistance at 10 GHz and 77K - ideal for

your thin-film microwave device needs.

You can also depend on us as a supplier

of high-quality YBCO films on 2-inch

diameter lanthanum aluminate wafers with

surface resistance less than 0.5 mQ at

10GHzand77K.

If you need customized products, we will

completely fabricate your designs and

perform all necessary packaging and

characterization services.

Give us a call! Conductus will provide

cost-effective and timely solutions for all

of your superconducting technology needs.

CONDUCTUS

969 W*«t Maud* Avenue Sunnyvale, CA 94086 TEL 408-737-6700 FAX 408-737-6699

Circle No. 4 on Reader Service Card.
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Burleigh Technology
Stable + Precise = Continuously Accurate
For More Than Twenty Years, Burleigh Inchwornrf and Fabry Perot
Technology Has Helped Our Customers Achieve Success With Their
Most Demanding Applications...Today We're Making Them Routine.

aser
haracterization

Nanopositioning Scanning Probe
licroscopy

Ultra precise laser
characterization with
Burleigh Wavemeters® and
Fabry Perot Interferometers
A broad and modular line of high
performance instruments and
accessories which can be config-
ured to apply Burleigh-level
precision to a wide range of critical
laser research and spectroscopy
applications. Designed for both CW
and pulsed lasers, the wavelength
measurement and spectral analysis
data obtained with these stable and
easy to use products is reliably
precise and continuously accurate.

PZT-based nanopositioning
using the renowned Burleigh
Inchworm linear motors
Inchworm linear motors with new
ultra low noise ULN electronic
controllers offer the ultimate in
resolution, precision, accuracy,
and stability. Available as stable
components or integrated applica-
tion specific assemblies, they can
provide micron to Angstrom-level
resolution for fast and precise
linear positioning with short or
extended travel in UHV or ambient
environments.

A powerful new generation
of affordable SPM systems
for education and industry
Burleigh leads the evolution of
Scanning Probe Microscopy with
affordable high performance
STM imaging and measurement
systems. With the highly successful
Burleigh Instructional STM and a
new low cost UHV STM system,
Burleigh has quickly become the
world's leader for robust, stable,
and easy to use STM systems.
And we're not finished yet.

Since 1972, Burleigh Instruments Inc. has continued to pioneer and refine
the high precision technology that has made our products unique. All of
our instruments are stable and provide the reliable precision that Burleigh
customers around the world depend on for their most demanding
applications. It has helped them achieve success...routinely.

Burleigh Instruments Inc.
Burleigh Park, Fishers, NY 14453
716/924-9355 • FAX: 716/924-9072

In the U.K.: Burleigh Instruments LTD (0582) 766888 • FAX: (0582) 767888 In Europe: Burleigh Instruments GmbH (06157) 3047 • FAX: (06157) 7530

rHa hln 5 nn Roarior £oruirA f!arrl
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Materials: Expanding Our
Horizons
J. Francis Young, Guest Editor
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Systems
C.F. Zukoski and L.J. Struble

4 5 Processing of Optimized
Cements and Concretes
Via Particle Packing
D.M. Roy, B.E. Scheetz, and
M.R. Silsbee

50 Computational Materials
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Materials
E.J. Garboczi and D.P. Bentz
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S.P. Shah, C. Ouyang, and
D.A. Lange

60 Use of Complementary
Imaging Techniques in
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Studies
K.E. Wagner, E.A. Draper, and
J. Skalny

66 Immobilization Science of
Cement Systems
D.E. Macphee and F.P. Glasser

72 Microstructure-Property
Relationships in
Macro-Defect-Free Cement
J.A. Lewis and W.M. Kriven

INTERNATIONAL
UNION OF MATERIALS
RESEARCH SOCIETIES
7 8 IUMRS Elects Officers,

Reviews Activities
8 0 E-MRS to Hold 1993 Spring

Meeting in Strasbourg,
May 4-7

MRS NEWS
8 3 Paul Peercy Receives

1992 Woody Award
8 3 Chief Operating Officer of

Intel to Speak at MRS
Spring Meeting

8 5 MRS Sees Growth in
University Chapters,
Sections

MRS 20TH
ANNIVERSARY
86

8 6 MRS: Growing Up

Excitement, Exhilaration,
and Exhaustion
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5 Material Matters

11 Letters to the Editor
12 Research/Researchers
2 2 From Washington
2 8 Resources
7 8 Advertisers in This Issue
8 5 Upcoming Conferences
9 2 Education Exchange
96 Historical Note
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ON THE COVER: The five sections of the upper half of this photo, from left to right, show different
stages in a microstructure development model of Portland cement hydration. The first section shows
the initial particles before the beginning of hydration. The fifth section shows the cement-to-water
mixture after 76% of the cement has hydrated, with the dominant product phase being the yellow
calcium silicate hydrate gel surrounding the particles.

The lower left corner of the photo is a micrograph of a real cement paste sample, where red, blue,
and yellow are the solid phases, in decreasing order of stiffness, and black is water-filled pore space.
The lower right image shows the horizontal stress under an applied horizontal strain, where red,
green, and blue denote high, medium, and low stress, respectively. For details on the color-to-
chemical phase assignments, see "Computational Materials Science of Cement-Based Materials,"
by E.J. Garboczi and D.P. Bentz, p. 50.
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About the Materials

Research Society

The Materials Research Society (MRS), a non-
profit scientific association founded in 1973,
promotes interdisciplinary goal-oriented basic
research on materials of technological impor-
tance. Membership in the Society includes
nearly 11,000 scientists, engineers, and research
managers from industrial, government, and
university research laboratories in the United
States and nearly 50 countries.

The Society's interdisciplinary approach dif-
fers from that of single-discipline professional
societies because it promotes information ex-
change across the many technical fields touch-
ing materials development. MRS sponsors two
major international annual meetings encom-
passing approximately 50 topical symposia,
and also sponsors numerous single-topic sci-
entific meetings. The Society recognizes pro-
fessional and technical excellence, conducts
short courses, and fosters technical interaction
in local geographic regions through Sections
and University Chapters.

MRS participates in the international arena
of materials research through the International
Union of Materials Research Societies (IUMRS).
MRS is an affiliate of the American Institute of
Physics.

MRS publishes symposium proceedings,
MRS Bulletin, journal of Materials Research, and
other publications related to current research
activities.

MRS Bulletin (ISSN: 0883-7694) is published
12 times a year by the Materials Research Soci-
ety, 9800 McKnight Road, Pittsburgh, PA 15237.
Application to mail at second class rates has
been approved at Pittsburgh, PA and at addi-
tional mailing offices. POSTMASTER: Send
address changes to MRS Bulletin in care of the
Materials Research Society, at the address listed;
phone (412) 367-3003; Fax (412) 367-4373

Additional copies of articles in the MRS
Bulletin may be made at $1.75 per article. This
fee can be paid to the Materials Research Soci-
ety through the Copyright Clearance Center,
Inc., 27 Congress Street, Salem, MA 01970.

Membership in MRS is $70 annually for
regular members, $25 for students and retired
members. Dues include an allocation of $25
($15 for students and retirees) to a subscription
to MRS Bulletin. Individual member subscrip-
tions are for personal use only. Non-member
subscription rates are $106 for one calendar
year (12 issues) within the U.S.A. and $156
elsewhere. Single copies may be purchased for
$16 each. Send subscription orders to Sub-
scription Department, Materials Research So-
ciety, 9800 McKnight Road, Pittsburgh, PA
15237.

MRS Bulletin is included in Current Con-
tents/Physical, Chemical & Earth Sciences™,
Research Alert, and the Materials Science Citation
Index™. Back volumes of MRS Bulletin are
available in 16mm microfilm, 35mm micro-
film, or 105mm microfiche through University
Microfilms Inc., 300 North Zeeb Road, Ann
Arbor, Michigan 48106.
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