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Probe the Atomic World . . .

20 nm scan of Si(111)

m Introducing the new PHI®
UHV NanoScope® 301 STM

Perkin-Elmer, Physical Electronics (PHI) and
Digital Instruments have joined forces to bring
you a new ultrahigh vacuum (UHV) Scanning
Tunneling Microscope (STM).

Combining the imaging capabilities of a scan-
ning tunneling microscope with the cleanliness and
stability of an ultrahigh vacuum environment, the
PHI UHV NanoScope 301 STM will provide you
with atomic images of structures that are not possi-
ble when using an STM in air.

The PHI UHV NanoScope 301 STM features a
new magnetic tip exchange mechanism, a choice of

three interchangeable scan heads, and digital feed-

~RKIN ELMER

8.55 nm scan of Si(111)

back control elec-
tronics and software
created by Digital
Instruments (DI). So
you can image single
crystals. Perform large scale scans. Exchange tips
without breaking vacuum. And get the perfor-
mance, control, and convenience you need to
expand your analytical capabilities.

You can use the PHI UHV NanoScope 301 STM

alone, as an addition to our surface analysis systems,

®

Please visit Booth No. 605-606 at the MRS
Equipment Exhibit/Table Top Displays in
Boston, December 1-3, 1992.

or with DI’s NanoScope I1I air microscope.

For a free brochure, write or call us at
612-828-6421. Or fax us your request at
612-828-6322.

Perkin-Elmer, Physical Electronics Division, 6509 Flying Cloud Drive, Eden Prairie, MN 55344
Circle No. 3 on Reader Service Card.
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g WANT TO TALK Please visit Booth No. 10 at the MRS

a Equipment Exhibit/Table Top Displays in
" i Ac U U M Boston, December 1-3, 1992.

Twice the selection - PO s ITI 0 N ERSI answers. Because their engineers know positioners.
plus, in-depth I TALK TO And how to solve vacuum problems . . .
technical support. Plus, they've got a lot more than positioners.

Get everything you need . . . H "
Vacuum feedthroughs and U NTI N GTO N . It's all in the free catalog.
manipulators of all kinds: Everything. From valves to con-

Rotary, linear, angular or X-Y-Z. Coaxial or multimotion. nectors to full custom chambers. To get the

Pheumatic, manual or motorized. With accessories for catalog, just call: Huntington Laboratories,

holding, transferring, heating, cooling . . . 1040 L'Avenida, Mountain View, CA 94043.
You can even request special combinations or custom  (800) 227-8059 or (415) 964-3323.

designs. Huntington offers more because they've designed

more. And patented more. gg Huntin gt on

So, when you call them you get more intelligent Better-Built Vacuum Components
Circle No. 4 on Reader Service Card.
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Multichannel Scaling at Warp Speed

Turbo-MCS™ transforms your PC into
the world’s fastest multichannel scaler,
voraciously acquiring data at 150 MHz.
You are in total command with
powerful on-screen displays and
control panels ... all at the

“squeak of a mouse.

Incredibly, Turbo-MCS offers channel dwell
times as short as 5 ns, with no deadtime
between channels, no lost counts, and

no double counting when advancing from
channel to channel. Turbo-MCS is more than a
match for the toughest multichannel-scaling
applications. Its premier performance also
offers a powerful solution for multiple-stop
time-of-flight measurements.

MMM EAE iR I ALY

Turbo-MQS offerg outstanding flexibility . . . let : TUTbO-MCS -
the experiment trigger the scan, or ask » .
Turbo-MCS to trigger your experiment. Select
discriminator thresholds from —2.5V to +2.5V
to count pulses of either polarity, or choose a
narrow band of pulse amplitudes via the single-
channel analyzer. Pick a scan length from 4 to
16,384 channels and a channel dwell time from
5 ns to 65,535 s. You can also opt for a ramp
output with adjustable

modes and voltages.

Applications Include:

Time-of-Flight lon Mass Spectrometry

OFF - 4294967295

Time-Correlated Single-Photon Counting

5- 1500

Oms Osec [WlEd)

Laser-Induced Chemical Reactions

Fluorescence Lifetime Measurements

Méssbauer Experiments
Neutron Time of Flight

Scanning X-ray Diffractometers

Cross-Correlation Measurements

Speed is of the essence . . . call now and ask for Turbo-MCS

N EGzG ORTEC

EG&G NUCLEAR INSTRUMENTS
Call the USA HOTLINE (800) 251-9750 or your local EG&G Instruments sales representative
100 Midland Road, Oak Ridge, TN 37831-0895 U.S.A. @ (615) 482-4411 ® Telex 6843140 EGGOKRE @ Fax (615) 483-0396

CANADA FRANCE GERMANY ITALY JAPAN THE NETHERLANDS UNITED KINGDOM
(416) 827-2400 (01) 47.81.41.06 (089) 926920 (02) 7610267 (03) 3638-1506 (03402) 48777 (0734) 773003
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ON THE COVER: Artist Marilee Bailey’s view
of Biomaterials. The double-stranded helix

of DNA opens to allow transcription and
synthesis of mRNA, which is translated on the
ribosome to produce the genetically defined
amino acid sequence of the protein. Some
proteins fold to become enzymes, catalyzing
reactions leading to the synthesis of materials.
Others fold and become embedded in
self-assembling membranes and, in some
cases—with attached carbohydrate groups—
function in transport electron transfer, sensing,
adhesion. Still other proteins serve as matrices
for biomineralization, while others assemble
into fibers such as silk or collagen for roles as
structural materials. Detailed information on
biology and materials synthesis begins on
page 24.
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About
the Materials
Research Society

The Materials Research Society (MRS), a
nonprofit scientific association founded in
1973, promotes interdisciplinary goal-ori-
ented basic research on materials of techno-
logical importance. Membership in the So-
ciety includes more than 10,000 scientists,
engineers, and research managers from in-
dustrial, government, and university re-
search laboratories in the United States and
more than 40 countries.

The Society’s interdisciplinary approach
differs from that of single-discipline profes-
sional societies because it promotes infor-
mation exchange across the many technical
fields touching materials development. MRS
sponsors two major international annual
meetings encompassing approximately 50
topical symposia, and also sponsors numer-
ous single-topic scientific meetings. The So-
ciety recognizes professional and technical
excellence, conducts short courses, and fos-
ters technical interaction in local geographic
regions through Sections and University
Chapters.

MRS participates in the international arena
of materials research through the Interna-
tional Union of Materials Research Societies
(IUMRS). MRS is an affiliate of the Ameri-
can 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 pub-
lished 12 times a year by the Materials Re-
search Society, 9800 McKnight Road, Pitts-
burgh, PA 15237. Application to mail at
second class rates has been approved at
Pittsburgh, PA and at additional mailing
offices. POSTMASTER: Send address
changes to MRS Bulletin in care of the Mate-
rials Research Society, at the address listed;
phone (412) 367-3003; Fax (412) 367-4373

Membership in MRS is $70 annually for
regular members, $25 for students and re-
tired members. Dues include an allocation
of $25 ($15 for students and retirees) to a
subscription to MRS Bulletin. Individual
member subscriptions are for personal use
only. Non-member subscription rates are
$95 for one calendar year (12 issues) within
the U.5.A. and $140 elsewhere. Single copies
may be purchased for $15 each. Send sub-
scription orders toSubscription Department,
Materials Research Society, 9800 McKnight
Road, Pittsburgh, PA 15237.

MRS Bulletin is included in Current
Contents/Physical, Chemical & Earth Sci-
ences™, Research Alert, and the Materials
Science Citation Index™ . Back volumes of
MRS Bulletin are available in 16mm mij-
crofilm, 35mm microfilm, or 105mm micro-
fiche through University Microfilms Inc.,
300 North Zeeb Road, Ann Arbor, Michi-
gan 48106.
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Nothing Beats
GOoOd Data

- — \ Another Order Of Sensitivity

nnnnnn

| Opens Windows To New Levels

Of Magnetic Measurement

With a sensifivity of 5 x 10 emu @ 10 sec./point it is no wonder
that the 4500 Vibrating Sample Magnetometer from EG&G Princefon
« s ¢+« | Applied Research is the system of choice for crifical magnetic mea-

. /" surements of thinner films and weaker samples.

’L'g;'e’eﬂ's T ~\ New Minor Loop Control - allows complete free-
gy ) J ~~~~~~ | dom in specifying minor loops. This allows materials to
sample (M | be easily characterized and modelling of hysteresis

is 30 micro

) loops cofirmed. The minor loops can be on the initial
emu,

permiability curve or on the major hysteris loops. The
possibilities are limited only by your imagination.

‘|
-
e ‘ The 4500 is packed with engineering breakthroughs
\_ /o provide the best data possible. For instance, our
exclusive Digital Signal Processing
- \ (DSP) means better data, faster.

ddddd Even when it comes to mounting

your samples, we have provided an

easy, repeatable, fast way fo
handlle material of interest.

thin-film, hard-

Minor Loops of /
disk material ﬂ\

Magnetic moment vs. 1

temperature data of nickel as “L In addition to sensitivity and high-
temperature i?SS?ST'hFOUQh’Lhe N e e *D quality data collection/manipula-
une femperature fion, the 4500 provides the flexibility

needed in any proficient lab. Measurements of moments as small as
5 x 10®emu are possible in magnetic fields ranging from zero to 2T.

Versatile Accessories - enable operation over a sample tem-
perature ranging from 2.0K to T000C. The 4500 also features autor
matic polarity sensing for bipolar readout (hysteresis and similar stud-
ies), plus digital and analog readout directly in electromagnetic units.

EG&G Princeton Applied Research is proud of our global support pro-
file. We invite you to talk to our customers and see how our fine instru-
mentation and service have helped them face their magnetic measure-
ment challenges (more than 1500 units are currently being used
throughout the world). We're certain you'll agree with them...

nothing beats good data.

Contact your local sales representative or our Princeton headquarters
at (609) 530-1000 today, and get the ultimate in magnetic measure-
ment sensitivity.

Please visit Booth No. 938-940 at the MRS Equipment Exhibit/Table Top Displays
in Boston, December 1-3, 1992.

J\ EG:G PRINCETON APPLIED RESEARCH

Box 2565 ® Princeton, NJ 08543-2565 = (609) 530-1000 = FAX: (609) 883-7259

United Kingdom 0734/773003 ® Canada (416) 827-2400 ® Benelux -| 31-3402-48777
Germany 089/926920 ® France (1) 60869366 ® Italy 02/7610267 ® Japan 03-3638-1506
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Single Crystal Silicon Carbide
Wafers and Epi from
Cree Research, Inc.

Cree Research, Inc. offers the only
commercially viable wide bandgap
semiconductor material - SINGLE
CRYSTAL 6H SILICON CARBIDE (SiC).
High quality substrates and epitaxy doped
n or p type are available. Whether you need
small quantities for research or large
quantities for production, Cree Research,
Inc. can meet your requirements. Many

new device applications are beyond the
capabilities of conventional semiconductors. -
Now is the time to get involved with the
advanced material able to meet these
challenges, Silicon Carbide. Call our sales
department today to find out more about
Cree's complete line of SiC products. We're
revolutionizing the semiconductor industry
with Silicon Carbide.

Electronic and Physical Properties of SiC, GaAs and Si

6H-SiC | GaAs Si Advantages of SiC Based Devices
 High Temperature Operation
Band gap energy - E, eV) 3.0 1.43 1.12 * Blue Light Emission

* UV Detection
» Ultra Low Leakage

Breakdown Electric Field - EB

* High Power

[V/cm (for 1000 V operation)] 2.5x10¢ | 3x10° 2.5x10° | « High Density Integration
Thermal Conductivity » High Thermal Conductivity
(W/cmeK @RT) 4.9 0.5 1.5 (greater than any metal)

Saturated Electron Drift Velocity

+ High Frequency Operation in

[cm/sec (@E=2x10° V/cm)] 2.0x10° | 1.0x107 { 1.0x10’ High Electric Fields
F v X 1 B N
H _EnrEm iIm gam
~ & uaman O
. | N C

po)
m
w
m
>
o)

o

I

2810 Meridian Parkway
Durham, NC 27713
(800) 533-2583
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