MATERIAL MATTERS

“But Why Should a
Physics Department
Be Part of the College
of Engineering?”’

W.R. Schowalter

One yedr ago, as I contemplated moving
from the position of professor and former
chairman of the Department of Chemical
Engineering at Princeton University to the
position of dean of the College of Engineer-
ing at the University of lllinois at Urbana-
Champaign, I went through an exercise
well known to those contemplating a ma-
jor career decision. A list of perceived as-
sets and liabilities was composed,
weighting functions were assigned, and
totals were struck. Finally, also true to the
form of most of these attempts at rational-
ity, the list was crumpled up, thrown into
the wastebasket, and instincts were fol-
lowed.

Although the list may not have had the
quantitative influence it deserved, the
ledger was not a forgotten table, and one
entry has repeatedly returned to mind
since my arrival on the Urbana campus last
February. The entry read, “Physics Depart-
ment is in the College of Engineering(!).”
And, indeed, although such departments
as chemistry and mathematics report to
the dean of the College of Liberal Arts and
Sciences, physics has been a bulwark of
this engineering college since the birth of
the department in 1889.

This administrative arrangement
seemed odd—but fortunate—to me, and
the physics “anomaly” definitely went into
my ledger on the asset side. I was, how-
ever, met by more than a few raised eye-
brows upon mentioning this fact in various
circles. Shortly after my arrival at Illinois,
the head of the Physics Department, A.C.
“Andy” Anderson, sent me a photograph

*Dedication of the Loomis Laboratory of
Physics, University of lllinois at
Urbana-Champaign, Urbana, lllinois,
1980 (Appendix B).
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of staff members disguised in an outland-
ish array of Halloween costurnes for an an-
nual party. I thanked Andy for the
souvenir, explaining that with this evi-
dence I could finally explain to my physics
friends at Princeton why the Illinois Phys-
ics Department was in the College of Engi-
neering.

The truly pervasive
benefit to lllinois has
been the cultural
attitude toward
transdisciplinary
research.

Going back many years to my prior pres-
ence on this campus as a graduate student,
I'recall a supper conversation (it would be a
mistake to dignify what we ate with the
term “dinner”) with a physics graduate
student (surely unaware that he was a
member of the College of Engineering)
pontificating on hierarchies. As I recall, his
list went “mathematicians, physicists,
people, engineers, chemists.’

Nevertheless, physics today at UIUC
seems as closely bonded to enginéering as
it did to the university’s first professor of
engineering, Stillman Robinson. One
reads in the department’s historical docu-
ments* that Robinson “regarded physics
as the foundation of engineering.” To be
sure, since those early days physics has fol-
lowed a path that has taken it farther from
direct applications than existed in the 19th
century, and in recent years there has been
a tendency for us to think in term of a dis-
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covery by, for example, a physicist, followed
by an application by an engineer. (I sense,
however, that the two paths are beginning
to approach each other again.)

The activities of physicists and engineers
are clearly, on average, distinguishably dif-
ferent. A physicist, given the choice, will
often choose a problem that has some
hope of successful resolution through ap-
proaches peers will describe as tasteful,
elegant, and deep. An engineer, again on
average, will be attracted to a problem be-
cause of the hope that a solution will un-
lock paths to a better product, a more
rational design methodology, or a more ec-
onomical achievement of agreed-upon
ends. Industrial research laboratories
learned long ago that intelligent blending
of these two cultures can produce far more
than their sum. For a complex set of rea-
sons, some quite defensible, this blending
has not been common in universities. Yet,
old-timers still reminisce about the remark-
able results achieved from joint efforts on
hypersonics, radar, and nuclear energy. It
is perhaps symptomatic that it took a
worldwide conflagration to induce these
accomplishments.

But let me return to Illinois. The fabric of
the place as well as specific accomplish-
ments demonstrate, 1 believe, fruits that
have followed from the wisdom of Stillman
Robinson. lllinois is where much of the his-
tory of solid-state physics was made dur-
ing the academic careers of Seitz, Bardeen,
and others. One associates those names
with the Physics Department. However, it
is because of that early imprint from phys-
ics that today Illinois possesses a power-
house in microelectronics that includes
such contributors as Holonyak, Stillman,
Jim Coleman, and others. The microelec-
tronics effort, however, is placed squarely
in the Department of Electrical and Com-
puter Engineering. Consider also the new
National Science Foundation-sponsored
Science and Technology Center for Super-
conductivity. Its director, Miles Klein, is a
member of the Physics Department. How-
ever, much of the work important to the
Center involves issues surrounding thin
films, ceramics, and other topics long ago
placed firmly on the research agenda of Illi-
nois faculty members in engineering.

The above are specific examples, but I be-
lieve that the truly pervasive benefit to Illi-
nois has been the cultural attitude toward
transdisciplinary research that was incul-
cated long before the word was on the
tongue-tips of deans and bureaucrats. Illi-
nois has fostered cohabitation of strong ac-
ademic departments along with first-class
interdisciplinary units for more than a gen-
eration. It is a culture that 40 years ago
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Keeping pace with the increasing
pace of change. Demands on materials
researchers are growing exponentially.
Yet, while the pace of change increases,
there still isn't any more time in a day.
And less room for error than ever.

South Bay Technology is the solution.
We've helped keep research profes-
sionals just ahead of the pace of change
since 1964.

SBT equipment, whether stock or
custom design, brings you quickly and

y

&

F 5

How to make
light work of
your toughest
specimen
preparation
challenges.

precisely through even the most delicate
specimen preparation challenges. Preci-
sion wire saws and diamond wheel
saws give you an as-cut surface that will
substantially reduce post-cut prepara-
tion time, even with brittle or multi-
layered substrate materials.

Beyond that are the finest lap-
ping and polishing fixtures, chemical
polishers, TEM specimen preparation
instruments, and metallographic equip-
ment and supplies available. All can
greatly reduce sample preparation time,
and many complete their tasks with the
option of continual unattended
operation.
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use SBT equipment.

[J Slicing Instruments
[J Lapping and Polishing
Fixtures

[J TEM Sample Preparation
Equipment

EERESOUTH BAY TECHNOLOGY inc.)

International Headquarters
5209 Tyler Avenue

Temple City, California 91780-3698

(818) 442-1839

With offices serving researchers around the world..
Australia/New Zealand, Austria/West Germany, France
Japan, China, Korea, Eastern Europe and the

United Kingdom.
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A one-step solution to the mounting
time problem. \Xe’'ve also overcome
the primary cause of lost time and
damaged material. The SBT Universal
Mount lets you bring a specimen
through every step of the preparation
process, without the hazards of
remounting.

The result? Large damage-free sur-
faces are quickly and easily reached,
even down to the level required for
TEM observation of undisturbed atoms.

Information is power — and free —
from SBT. Find out more about how
SBT can help you keep pace with the
increasing pace of change. Complete
the form below and mail it to SBT today.
Or, for faster service, call us at

(818) 442-1839. We'll rush you informa-
tion about the SBT equipment that really
can make lighter work of your specimen
preparation challenges.

Please visit Booth No. 16-17 at the MRS Show
in' Boston, November 28-30, 1989.
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[J Orientation Instruments

[J Wafer Mounting Fixtures

[J Sample Preparation Supplies
[[] Complete Product Catalog
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TELL ME MORE about the South Bay Technology
products I've checked below. We currently [ ] do [] do not
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prompted landmark work in high-speed
computation, that later spawned the Coor-
dinated Science Laboratory, and that today
fosters development of the Beckman Insti-
tute, a $40 million facility devoted to the
fundamental understanding of memory,
learning, and intelligence. I believe that a

**The gardener of course did not really say
that. He said, “Sir, you mows it and you rolls it
for 400 years.”

climate hospitable to these endeavors
would have been far less likely had physics
and engineering grown up under distinct
administrative compartments.

Is there a lesson here for other institu-
tions? Perhaps there is only the lesson that
cultures do not change by administrative
edict. They emerge, often only slowly. Per-
haps the lesson is no different than the in-
struction intended by the legendary
gardener of one of Cambridge’s colleges
when asked by the equally legendary

American tourist what in the world one
did to get the lush carpet of lawn that
seems so natural in the magnificent set-
tings near the Cam. His answer was that
cultures require nourishment, commit-
ment, and, above all, patience.**

Perhaps cultures emerge only slowly, but
they do emerge. I can vouch for the success
of this particular one and encourage those
who may contemplate similar bridge-
building between engineering and physics
to proceed forthwith... O

Student Scholarships = 1989 MRS Fall Meeting Short Course Program
Application Deadline November 17, 1989

Scholarships are available for full-time graduate or undergraduate students to attend the short courses
offered November 26 through December 2, 1989 at the MRS Fall Meeting in Boston. Partial-tuition
scholarships will be awarded on a space-available basis to a limited number of students. Course fees for
scholarship recipients are $60 for a one-day course, $90 for a two-day course, and $120 for a three-day
course. Applications are available from MRS Headquarters, telephone (412) 367-3003, fax (412) 367-4373.

Selected Short Courses covering the latest developments (n materials science
and technoiogy will be offered in conjunction with the 1989 Fall Meeting of the
Matenals Research Society SPECIALTY, REVIEW, AND SURVEY courses are
designed to meet needs of professional scientists. engineers and technical
staft CLASS SIZES ARE LIMITED

\
N

CHARACTERIZATION OF MATERIALS

C-01 Modemn Materials Analysis Techniques
Instructors: James A. Borders, Kenneth H. Eckelmeyer,
and Suzanne H. Weissman
Monday-Wednesday, November 27 - 29
C-03 Surface and Thin Film Analysis

Instructors: Leonard C. Feldman and James W. Maysasfso

1-9-8-9
FALL MEETING

NOVEMBER 26-DECEMBER 2, 1989
Boston Marriott Hotel

Copley Place Fnday-Saturday, December 1-2 ...
Boston Telephone: mb?wmwammm
’ nstructor: . Barnes
Massachusetts (412) 367-3003 Monday, November 27. .. .. . ... . ... $345

FAX: (412) 3674373
SHORT COURSE PROGRAM

PREREGISTRATION
TUITION

C-08 Ceramic and Metal Matrix Composites
Instructors: Jack Mecholsky and Maunce F. Amateau
Fnday-Saturday, December 1-2 .. .. .$510
C-09 Fractais: Concepts and Appllwiom ln m
Science and E ng

Instructors: James E. Martin and Alan J. Hurd
Sunday-Monday. November 26 - 2

C-14 Scanning Tunneling Microscopy

Instructor: Robert J. Hamers

Monday, November 27 . > e e s $OAD
C-16 Scanning Electron MlcmpEy and X-Ray Microanalysis
Instructors: David C Joy and Dale Newbury

.. $510

ADVANCED MATERIALS

M-04 Optoelectronic Materials, Processes, and Devices
Instructor: Mool C. Gupta

PREPARATION AND FABRICATION OF
MATERIALS

P-05 Piasma Enhanced CVD of Thin Films for Microelectronics
Instructor: Rafael Reif

Monday, November27. . ... .. ... .. .. ... ... ... $345

P-06 lon , Diffusion, Defects, and RTP

Instructors: E. Seidel, Dennis M. Maher, and Steven C.
tas

Fnday-Saturday, December1-2 .. .. ... ... ... . .. $510

P-12 Photon-Controlied Processing for Microelectronics
Instructor: Richard M. Osgood, Jr.
Friday, December 1
P-14 Film Formation, Adhesion, Surface Preparation, and
Characterization of Thin Film Structures
Instructor: Donaid M. Mattox
Friday-Saturday, December1-2 ... . . . . ... $535
P-15 Ohmic Contacts to Compound Semiconductors
Instructor: Peter A. Bames
Friday, December 1
P-16 of Semiconductors
I £ R e b baples,
and Gary W. Wicks
Tuwday Thursday, November28-30 . ... .. . . . $775
F-01 Film and Deposition Techniques
Instructor: Donald M. Mattox

Tuesday-Wednesday, November28-29 ....... ... . ... $535
F-02 Plasma Etching for Microelectronic Fabrication

Instructor: G. Kenneth Herb

Thursday, November 30. .$345

F-04 Microslectronic Packaging: Materials, Processing, and
Instructors: Shankara K. Prasad and Rama K. Shukia

Friday-Saturday, December 1 - 2 $510 Monday. November27 . . . $365 TMrsday Saturday, November 30 - December2 ... ... ... $775
M-05 Fabrication, Characterization, lndkwllwmsd C-19 Practical Transmission & Elactmn Chemical Engineering Aspects of Silicon Integrated
High-Temperature Superconducting Materials W Microscopy - Theory, Practice and Specimen Preparation “q Cimm Fabrication .

Instructors: Terry P. Orlando and Robert E. Schwall 'ﬁ Instructors Alton D. Romig, Jr, David B. Wilkams, and Instructors: Isaac Trachtenberg and Dean P. Neikirk
Sunday-Monday, November 26 - 27 $510 Ron M. Anderson Monday-Wednesday, November 27-29 .. . . $745
M-06 Growth and Characterization of Diamond and Tuesday-Thursday, November 28-30 ... . . 8775

Diamond-Like Films C-20 Optical Characterization of Ili-V Semiconductor EWW““WWMWWPW“WMW
Instructors: Daniel L. Flamm, Thomas R Anthony, and Jeftrey T “‘mmm Layers 1989 Fall Meeting or Short Course information, contact :

Glass Instructor: Gary W. Wicks MRS Meetings and Short Courses Matenais Research Society
Monday, November 27 $400 Fnday, December 1 ... .$345 9800 McKught Road Pittsburgh, PA 15237 890146
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MAC 2 Electron
Energy Analyzer

Available as add-on unit or incorpo-
rated into stand-alone systems, the MAC
2 is optimized for both AES and XPS. En-
ergy resolution is constant for both tech-
nigues, making chemical information
from submicron-sized features available
and allowing direct comparison of spec-
tra. Other outstanding features include
insensitivity to sample position and
electronic resolution adjustment (no me-
chanical slits). For further information,
contact the Riber Division of Instruments
SA, Inc. at (201) 494-8660.

MOLE® Molecular
and Crystalline
Characterization
of Semiconductors

The MOLE* Molecular Microprobe
provides the capability for contaminant
identification and device materials char-
acterization by fingerprinting molecular
composition and crystalline species.

!
N

Spatial resolution is 1.um and sample prep-
aration requirements are identical to those
for optical microscopy. Transparent sub-
strates are not required. For further infor-
mation contact Jobin Yvon, Instruments SA.
(201) 494-8660.

Glow Discharge
Spectroanalyzer

The GDL Excitation Source for direct solid
sample analysis, uses the principle of ca-
thodic sputtering. The conducting sample
forms the cathode which is bombarded
with positive argon ions to excite the sam-
ple atoms. The GDL is used for both ele-
mental and surface analysis of metals in-
cluding ferrous and non-ferrous alloys,
noble metals and ceramics. For further
information contact Jobin Yvon, Instru-
ments SA (201) 494-8660.
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MiQ 256 lon
Microprobe

Versatile instrument for trace analysis
in semiconductors, insulators, all mate-
rials. Light element detection a specialty
(H.C.0, etc.). Three ion sources available
to maximize detection efficiency; also im-
age processing and high spatial resolu-
tion. True UHV conditions. For further in-
formation, contact the Riber Division of
Instruments SA, Inc. at (201) 494-8660.

i

Image Processing

Includes such indispensible data treat-
ments as pseudocolor coding, retrospec-
tive depth profiling (“checkerboard™),
recursive filtering, image overlay, peak
fitting, scale expansion/suppression, and
journal-ready formatting. Available with
Riber’s MIQ 256 and Nanoscan 50. For
further information, contact the Riber Di-
vision of Instruments SA, Inc. at (201)
494-8660.

SIMS
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In North America

ISA, Ir

Nanoscan 50
The Field Emission
Auger Microprobe

Low energy, high brightness field emis-
sion source guarantees high signal and
excellent spatial resolution in SEM and
SAM. Other features include video-rate
SEM/SAM image accumulation, full auto-
mation, and high constant energy resolu-
tion. For further information, contact the
Riber Division of Instruments SA, Inc. at
(201) 494-8660.

Please visit Booth No. 302-303 at the MRS Show in Boston, November 28-30, 1969.
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INGREDIBLE!

IT'S THE NEW
ULTRA-TEM.

Please visit Booth No. 603 at the MRS Show in Boston, November 28-30, 1989.

Ultra-TEM. ISI's new Model EM-002B.
There’s nothing else like it. Anywhere. ..

Just imagine the TEM work you could
do with 0.18nm resolution. (And that’s at
200KV, by the way, not 400kV.)

Now, imagine that same instrument
also giving you nano-probe compositional
analysis: EDS. MBED. EELS. CBD.

Not only that, but letting you go from

vl
nd GaAs
layers and interface between the two.
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A O16NM TEM
WITH ANALYSIS, T0O.

regular im-
aging to
nano-probe.
Instantly.

At the touch of a button.

So probe placement is always
absolutely precise. With no need for
scanning attachments.

And as if that were not enough,
imagine the Ultra-TEM costing about
half what you'd expect to pay for a
0.18nm TEM with 7o analysis. ..

We consider this new research TEM a
pretty significant breakthrough. But we're
more interested in your evaluation...

Get all the details on the new Ultra-
TEM Model EM-002B. Call or write,
today:

International Scientific Instruments,
1457 McCarthy Blvd., Milpitas, CA
95035. (800) 538-6850 or (408)
945-2233.

ISI TEMs: TO SEE
THE WHOLE TRUTH
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