MATERIAL MATTERS

What’s Keeping
Women Out of
Technical Careers?

Julia Weertman

What can I possibly write on the topic of
my experiences as a woman working in the
field of materials science and engineering?
In efforts to explain myself to the Society of
Women Engineers recently, I resurrected a
small platoon of iron-willed female ances-
tors and paraded their accomplishments in
amale-dominated world. Today the ances-
tors will be left in peace.

So much has been written about The
Woman in Science/Engineering that it is
virtually impossible to add anything fresh
and new to the subject. Past articles on the
subject range from reminiscences by suc-
cessful women scientists to angry denunci-
ations of painful wrongs, from why-
I-became-an-engineer to why so few
women choose technical careers. It is the
last-mentioned point that I would like to
discuss briefly, and in a very intuitive man-
ner (in the best female tradition).

My own observations indicate that bla-
tant discrimination against women profes-
sionals or students in the physical
science-based professions is comparatively
rare now. Legal remedies exist to redress
most such cases. Rather, like the situation
in civil rights, the nature of the problems
faced by technically-minded girls and
women have become more subtle in nat-
ure, so subtle that frequently neither the
originator nor the recipient is consciously
aware of what has happened. But the mes-
sage is there all the same. It is much more
ditficult to eliminate this form of discrimi-
nation and discouragement that is so
firmly entrenched in our society than the
heavy-handed pats-on-the-behind of
chauvinist male colleagues.

From earliest childhood, girls are tradi-
tionally socialized into patterns of behavior
that are at best orthogonal, often antitheti-
cal to scholarly careers, especially those
that are mathematically based. Dolls don’t
teach us much about things mechanical,
unless we take them apart to see what
makes them wet, and that sort of aggres-
sive, inquisitive activity certainly is dis-
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couraged in girls. Many of the early
conditioning signals we receive are by no
means bad. They engender, for example,
nurturing, caring behavior that has tre-
mendous societal and personal value.

Trite as it sounds, role
models of women
actually working and
succeeding in science
or engineering are
probably the best
weapons to neutralize
the anti-science

influences.

So the question becomes, how can all
these pressures from society that direct
girls away from a technical career be coun-
teracted, while not destroying the benefi-
cial humanizing messages? How to offset
such mundane but harmful effects as com-
paratively less attention paid to gitls in the
class room (including university class
rooms), or guidance counselor’s advice
that selectively steers girls away from math
and science, or the practice of allowing
boys to run the lab experiments while the
girls are left to record the data?

I believe that all these continual anti-
science influences can be nullified only by
a constant barrage of positive messages.
Trite though it sounds, role models of
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women actually working and succeeding
in science or engineering are probably the
best weapons to neutralize the anti-science
influences. Such models are especially ef-
fective if they are young, attractive, and de-
finitely not nerdy. (The image of the
science nerd is instantly fatal to any nas-
cent stirrings in the female breast of inter-
est in a technical career.) The exhibit “My
Daughter the Scientist” in Chicago’s Mu-
seumn of Science and Industry is especially
noteworthy for showing that, apart from
their splendid careers, the featured
women enjoy normal and full family lives.
And they look remarkably normal.

Each outreach effort of a woman scientist
to young girls may seem to be a tiny, inef-
fectual action, but the cumulative effect can
be powerful. And then, we never know
what one chance encounter can do. My fa-
vorite example of an outreach effort that
reached a large audience is furnished by a
colleague, a distinguished physicist with
whom I have had the pleasure of working.
She once told me of her experience, a num-
ber of years ago, when she agreed to teach
a science lab course at her young daugh-
ter’s private school. She set the students to
putting together clocks, and used the op-
portunity to explain some of the relevant
physics. She arranged the teams so that
they were all male or all female. Thus the
girls were insured of hands-on experience.
At first the students, especially the boys,
were dubious about this woman science
instructor but as weeks went by they all
became caught up in the project. The un-
expected high point of success came some
time later at a parents’ night. The mother of
one of the boys who had been in the class
thanked her for the remarkable changes
she had wrought in the young man. The
example of this highly competent scientist/
mother had given him a new respect for
women, arespect that even extended to his
own mother. Evidently both sexes can ben-
efit from such outreach activities of women
scientists and engineers.

So, how would I describe my own expe-
rience in materials science? Certainly it has
taken hard work and a willingness to sub-
mit to constant fatigue more often than I
would like, but the reason I persevered is
much more subtle than that. It’s the result
of a combination of help from many peo-
ple, strong support from my husband, lots
of luck, but primarily the attitude of my
parents from my earliest years that I could
do anything I wanted to, and their quiet
taking it for granted that I would succeed at
it.

Julia Weertman is the Walter P. Murphy
Professor and Chairman of the Department of
Materials Science and Engineering at North-
western University. il
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NanoScope® Large-Sample Scanning Probe Microscope
Setting New Standards for Imaging Silicon Wafers, Hard Disks, & Optics

Digital Instruments’ Large-Sample SPM brings the power of scanning probe Surfaces can be imaged with three-dimensional nanometer resolu-
microscopes to the semiconductor and hard disk industries, as wellasto  tion using the system as either an atomic force microscope (AFM) or

other large samples, such as diamond-tumed optics. Samples as large as a scanning tunneling microscope (STM). The Large-Sample SPM is
200mm x 200mm (8in x 8in) can be scanned without cutting the sample or faster to use and requires much less training than scanning electron
touching its surface. The Large-Sample SPM is part of Digital Instruments’ microscopes. Furthermore, its horizontal resolution is much finer than
NanoScope system, the most powerful and widely used SPM in the world. the 0.5um limit of optical interference microscopes.
Inspectable Area: 125mm X 150mm (5in X 6in) Scanning Probe Microscope Heads:
Specimen Size: » Scanning Tunneling Microscopes with a scan range of 125um, and
+ Specimens up to 200mm X 200mm (8in X 8in} and up to 6.5mm thick. Atomic Force Microscopes with scan ranges of 12um, and 125um.
* Specimens up to 150mm X 150mm (6in X 6in} can be as much as 30mm Facility Requirements:

thick if the vacuum chuck is removed. + Electrical Power: 1800W; 100V, 120V, or 240V, single-phase
Optical System: * Vacuum Source: 40cm (6in) Hg or greater. A vacuum module is
+ 210um x 280um field of view on the 30cm (12in) monitor (magnification available from Digital Instruments, if needed.

is 850X on the monitor) * Required air table for vibration isolation: at least 90cm X 120cm
* Resolution of 1um (20X / 0.35 numerical aperture microscope objective). (36in X 48in) and have 1/4in X 20 mounting counting holes on
* Bright field illumination (vertical through-the-lens) one-inch (metric spacings and threads are not compatible). The
+ 20mm working distance recommended unit can be ordered through Digital Instruments,
* Motorized focus, manually set * Compressed air minimum pressure; 5.5kgf/cm2 (80psi); connection
* Video image orientation is correct left-to-right & top-to-bottom. should accept a 1/8in NPT male fitting or a 6mm (1/4in)
» Stage Positioning: OD X 4.25mm (0.17in) ID flexible hose.

+ Minimum resolution is 1um. * The temperature range for operation is 22 +3°C (72 16°F),

+ Trackball and keyboard-controfled manual sample positioning,  Weight of Stage Assembly: 160Kg (350 Ibs)

+ Maximum speed of 12mm per second. * A separate work table of at least 90cm X 180cm (36in x 92in) is

+ Stage positioning accuracy of £10um from a reference point on the specimen needed for the NanoScope controller, motor control box, and

acrass a distance of 100mm. three monitors.

+ Stepper motor positioning with1um-resolution using liner scales as position
Spe:;;?ll;al:kl.‘lolding: In keeping with technical developments, specifications are
¢ Vacuum chucks are available for silicon wafers, photomasks, & hard disks. subject to change without notice.
Call to discuss your application. Digital Instruments .
800/873-9750 or 805/968-8116 Fax: 805/968-6627

6780 Cortona Dr. Santa Barbara, CA 93117
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~ Philips Analytical |

There’s only one way to bring
High Resolution X-ray Diffraction
into your lab.
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The Ph1hps MPD1880/HR.

This is the X-ray diffractometer that can do more
for your research than any other system on the
market today. It brings you that rare combination
of engineering excellence in a rugged, high-per-
formance four-crystal optical configuration that
can stand up to the demands of a working lab.

The five-crystal diffraction capability provides a
choice of goniometer configurations and sample
cradles. That gives you more versatility in the sel-
ection of sample material to be examined or scattering geometries
your protocols require. Together with the high-dynamic range
sealed-xenon proportional counter, you can count on extremely sen-
sitive measurements. And the automated sample stage allows inde-
pendent theta, 2-theta, chi and phi rotation, as well as automated X-Y
translation.

One of the unique features that makes the MPD1880/HR so accu-
rate and so flexible is the Philips four-crystal monochromator. The
dislocation-free, dual <440> cut germanium crystals provide a wave-
length definition range so small that instrumental broadening of the
sample Bragg peaks is effectively removed from your analytical con-
siderations. The user-selectable beam is the highest quality commer-
cially available anywhere.

The choice of horizontal or vertical goniometers allows the

PHILIPS

MPD1880/HR to be configured as a stand-alone
system, with a dedicated X-ray tube, or as part of a
multi-goniometer installation - sharing a common
source with a powder, texture, or stress goniometer
for complete microstructural characterization. A step
size of one arc second is standard.

For fast alignments during rocking curve measure-
ments, peak search and centering is computer con-
trolled. A complete range of software, including
rocking curve simulation, is available so your MPD1880/HR
comes with massive capability built-in.

Features:
® Patented Philips four-crystal monochromator.
® Vertical or horizontal configurations.
® Computer-controlled sample cradles.
® X.Y stage for sample mapping.

® DOS-based software library.

Foradditional information contact: Philips Electronic Instruments
Company, 85 McKee Drive, Mahwah, NJ 07430.

Telephone (201) 529-3800.
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