GUEST EDITORIAL

The Materials Science Community and the
National Synchrotron Light Source

“Our understanding of materials proper-
ties and phenomena can only be as sophis-
ticated as the techniques we can use to
probe them.” This is one of the most used
and abused sentences in modern scientific
vernacular. Directors of research or fund-
ing programs wince when they hear it
because they know what comes next.

But it’s true! Frontier materials science
research is concerned with increasingly
elegant and subtle effects, and if one day
this materials science is to become materials
technology we must have the tools to
match the problem.

There has been a virtual revolution in
the capabilities of modern analytical tech-
niques. But many of these modern analy-
tical techniques are becoming prohibitively
expensive and require considerable exper-
tise and resources to operate and maintain.
Furthermore, the nature of modern mate-
rials problems dictates that one must have
access to multiple techniques in order to
fully span the parameter space necessary
for new insight. Thus the individual scien-
tist more and more often seeks out the
latest capability which iscomplementary to
his own and collaborates in interdisci-
plinary and interinstitutional waysin order
to make progress.

The role of our national materials re-
search facilities is to provide for the general
community capabilities which no single
researcher or group of researchers could
afford to acquire or maintain, but which
are indispensable to the science. This mode
of operation has long been the normin high
energy physics, astronomy, space explora-

‘tion, and plasma physics—and it has led to

great gains.

The potential of synchrotron radiation
as the basis for sophisticated analytical
techniques to study the properties and
phenomena connected with today’s ad-
vanced materials has been understood for
almost two decades. During this period,
scientists from many disciplines—ranging
from solid-state physics through metal-
lurgy, life science, and geoscience—have
beendrawn to the area and have developed
experimental techniques and methodolo-
gies which have opened new vistas in their
science and lent a new vitality to the entire
field of materials science.

Early successesled to planning in the mid
70s foran extensive expansion in capability
and capacity to make synchrotron radiation
available to a larger community and to
provide instrumentation and sufficient
beamtime so that new classes of experi-
ments and a wider community could be
accommodated. The National Synchrotron
Light Source (NSLS) at Brookhaven Na-
tional Laboratory, which came out of this
initiative, was built by the U.S. Depart-
ment of Energy to provide synchrotron
radiation to the widest possible community
in support of its mission of providing fora
strong materials science effort for energy,
defense, and economic vitality—not only
withinits own programmatic interests, but
across the full range of national interests
and funding agencies.

At the NSLS, the long materials sciences
tradition of distributing the intellectual
and resource base among diverse small

research groups has been preserved by
utilizing the concept of “participating re-
search teams.” Consortia of researchers
from industry, academia, and government
laboratories have pooled their resources
and research goals to put together beam-
lines and experimental stations tailored to
their needs. They receive 75% of the beam-
time for their own experimental programs
and provide 25% of the time to the NSLS to
distribute to the “general user” who applies
for beamtime on a proposal basis. Both
groups receive their experimental time at
no charge unless they perform proprietary
research. The materials scientist can be-
come involved at any level —from the de-
velopment of new capability with signifi-
cant emphasis on its use to the occasional
measurement to complement other work.
Within the past year, the plans of the last
decade have come to fruition and the
capacity for synchrotron radiation research
has increased by an order of magnitude in
the United States. The NSLSisjoined by an
expanded Stanford Synchrotron Radiation
Laboratory, the new 1 GeV ring at the
Synchrotron Radiation Center at the Uni-
versity of Wisconsin, CHESS at Cornell
University, and SURF at the National
Bureau of Standards. It is important that
the materials science community realize
that the capability is here, that it is for their
use, and that it is available for the asking.

M.L. KNOTEK, Chairman
National Synchrotron Light Source
Brookhaven National Laboratory
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Do You Have An Opinion?

The MRS BULLETIN wants your comments
and views on issues affecting materials research.

Send your comments to:

Editor
MRS BULLETIN

9800 McKnight Road, Suite 327

Pittsburgh, PA 15237

Telephone: (412) 367-3036
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Another New Idea. . .

Reactive and Inert Gas ™
Atom/lon Milling “

The FAB306B now provides
milling with both reactive and
inert gases. The Saddle Field
Source based Atom/lon Mill'
provides collimated atom or
ion beams for stable milling
periods of 250 hours without
cathode erosion or beam
spread. Termination by
collecting a pulsed, trans-
mitted ion beam through the

Plus...

specimen insures precise and
repeatable end point
conditions with all types of
specimens including those that
become optically transparent
when thin. The constant and
high milling rates of the SF
Sources eliminate gas fluc-
tuation problems and the need
for two milling chambers

The Dimpler, introduced by
VCR Group in 1982, now
incorporates a microprocessor
based LED displayed Preset/
Elapsed Timer. Also, Trans-
lucent Specimen Platens
illuminated from below allow
specimen viewing while in the
dimpling position as desired
final thickness is approached

The guaranteed tolerance
between tools and specimen
surface is <3.8um

Services

Dimpling and milling services
for difficult or unique specimen
materials available

Cryotrans System CT1000A*

The Cryotrans system allows
viewing frozen hydrated
samples in the SEM without
condensation artifacts. De-
veloped by Hexland’s electron
microscopist, the CT1000A
utilizes a preparation chamber
that is integral to the SEM. This

allows DC or ion beam sputter
coating, evaporative coating
and controlled cutting or
honing for X-ray analysis. Easy
placement onto the SEM cold
stage for repeated observa-
tions is facilitated by a lamp
and viewing window.

Also New ...

High Resolution Cooling Holders?

Cooling Holders with 10 A
resolution guaranteed and

5 A resolution attainable
These holders are available
with the CT3000 Cryotrans
System which includes:
Cooling Holder with evacuated
dewar and rod, re-evacuation

1 lon Tech Ltd. EM products distributed

lusively in the

! Hexland Ltd. EM
exclusively inthe U

tool, protective transfer
shroud, heat exchange coil
and precooling system,
transfer vacuum chamber,
portable storage container
for frozen sections and
temperature control unit

o Heating Stages® for SEM with
temperatures to 1500° C
Cold Stages® for SEM with
microprocessor controlled
temperatures from —185°
to 400° C.

Tensile Stages® for SEM up to
80kg for textiles and fibers
Heating Holder and
Environmental Cell for TEM

X-ray Fluorescence Services
Elements from sodium to
uranium provide uniform
sensitivity not achievable with
EDS. Applications include
wear metals from lube oils,
trace element analysis in
liquids, precious metals

and more

VCR Group,Inc.

650 Fifth St., Suite 305
San Francisco, CA 94107
Telephone 415777-5900
Telex 854324
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