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The role of physicists in industry

Cliff Warren
Santa Cruz California USA

Abstract Classical or theoretical physics is fundamental to nearly all engineering industries. Physicists
can make excellent managers or marketers in their chosen field. However usually they do not. The simple rea-
son is a lack of* people skills.” Success of the individual is dependent upon the® Four Cs ” Competence
Communication Cooperation and Commitment. The author describes his own career from a graduate student to
a CEO of a very successful American infrared instrument company. From the experience of the author technical
knowledge is important but not enough. One must understand that industry is in business to make a profit. In
industry where profit and competition are strong realities of everyday life paying attention to the Four Cs are
important factors for success.
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The role of physicists in industry

ClLiff Warren
Santa Cruz California  USA

1. Background

Many young people looking at physics as a career
wonder what opportunities actually exist in industry.
Obviously there are many opportunities in academia.
Nearly all Nobel prize winners in Physics hail from
Universities or Technical Institutes government or pri-
vate. Are there no positions for physicists in industry
Actually there are many physicists in industry. In
fact according to published data of all the PhD phys-
icists graduating from Western universities only

30% —40% remain in academia

does go to work for a wide range of employers in many

while the majority

industries.

Much of academic physics becomes the platform upon
which new products are built. Classical or theoretical
physics is fundamental to nearly all engineering.
However product engineering is not academic phys-
ics. Practical engineering can be tremendously compli-
cated while the basic physics is usually taken for
granted. Although the relevant fundamental equations
are in place applying them to the problem at hand and
creating solutions that can be used in practice is rarely
straightforward.

Indeed physics has enabled many modern technologies
such as semi-conductors optics and opto-electronics

telecommunications biomedicine medical and industri-
al instrumentation nuclear technology aerospace mo-
tor engineering and even information technology. None
of these technologies could have existed without the em-
ployment of physicists. No doubt physics and physi-
cists do play an important role in industry.

Still it can be asked what opportunities exist for
physicists in industry What additional skills are needed
for a career in industry that might not be needed in ac-
ademia What can a physics student do to prepare for a

successful career in business
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2. Physics in Industry Today

One can easily imagine that with such diverse tech-
nologies existing today physicists can be found in a
wide range of industries. This is indeed the case.
Physicists can be found in electronics  semiconduc-

tors consumer products computers telecommunica-

tions broadcasting entertainment  aerospace  air-

craft space rockets navigation  medicine diag-

nostic and therapeutic devices  nuclear power sta-

tions  transportation both private and public trans-

port optical ~cameras microscopes telescopes

instrumentation infrared X-ray spectroscopy ultra-

sound  sports racquets golf clubs and military
armaments encryption sensors missiles

From this wide range of industries has come a demand
for a wide range of physics specialties chemical phys-
ics computational physics  environmental physics

material physics acoustic physics laser physics opti-
cal physics polymer physics applied physics plasma
atomic phys-

physics measurement science physics

ics chrystallography mesocopic physics nanotechn-
olgy neutron physics optics and opto-electronics

surface physics synchrotron physics statistical phys-
ics industrial physics condensed matter physics lig-
uid crystal and glasses bioinformatics radiation phys-
ics neural nets quantum chaos and mechanics solid
state physics and thermodynamics. All of these special-
ties have been taken from actual " Help Wanted" ads
in North America and Europe.

It is not all good news. In spite of the wide and expan-
ding range of specialties in fact the number of phys-
icists outside of China are not growing. For many
employers physicists are erroneously seen as being too
abstract or too esoteric for their needs. Moreover many
physicists are seen to be lacking generic skills such as

team work business awareness self-management and
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the ability to "sell" their ideas for new products.

3. Guidelines for Physicists Hoping to Work in
Industry

Given the expansion of the field of physics in the last
50 years it is necessary to specialize at the earliest
possible time. Although learning classical and funda-
mental physics can occupy a lifetime it is advanta-
geous to find the branch of physics you are most inter-
ested ineven before graduate school but certainly by
the time of a Masters program. My advice is to find a
subject that you are passionate about something that
excites you and something you can imagine doing for
the rest of your life.

Once you have chosen a specialty or to help choose a
specialty  investigate what companies are working in
that field what products do they make how do those
products benefit society. Products at a very early but
promising stage of development are interesting since
there will be a demand for physics and engineers to
develop them and they will provide a opportunity long
career.

From my own experience and from what I have seen in
many companies engineers and physicists can make
excellent managers or marketers in their chosen field.
However usually they do not. The simple reason is a
lack of " people skills" . To work in industry it is very
important to have good " people skills" . While this is
essential in management it is also true at all levels.
Good physicists often get immersed in their work and
forget that in industry a successful company is a " coop-
eration" of many people.

Success of the individual is dependent upon the " Four
Cs" Competence Communication Cooperation and
Commitment. Competence is knowing your field and
continually updating your knowledge. It’s a lifelong effort.
It does not stop when you graduate or get your first job.
Not only do you need to increase your knowledge of
your own field but also the knowledge of related
fields including the industry and business you are in.
It may even be valuable to return to school to earn a

MBA

it is always necessary to Communicate

business degree
In a company

— something many scientists and engineers regularly
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avoid. Not only is it necessary to communicate it is
necessary to communicate in a timely fashion. 1 suggest
taking some writing and speaking courses to build con-
fidence in effective communications.

With a deep competence in your specialty and effective
communication skills you are ready to cooperate with
your colleagues in your company as well as the external
world  customers

suppliers  government agencies

trade societies etc . . One can not build a castle
alone. It takes the effort of many people working to-
gether. Learning how to cooperate with others is critical
to the success of the mission. Sometimes it only takes
listening  observing and thinking before reacting or
speaking. More often it only takes humility.

Once Competence is achieved Communication flowing
and Cooperation underway the next very important re-
quirement is Commitment. Perhaps as a student this
seems unnecessary since to study hard and graduate re-
quires a lot of commitment. But what often happens is
that people lose their commitment to hard and reliable
work after some years of working. They start coming to
work late and leaving early they do not keep up with
new developments in their field or they become gener-
ally untrustworthy. We often say " you get hired for
what you know but you get fired for who you are" .
In industry where profit and competition are strong re-
alities of everyday life paying attention to the Four Cs

are important factors for success.
4. Case Study Cliff Warren

One day in the late 1960s a Professor of Geophysics
entered the Electronics Laboratory of the Hawaii Insti-
tute of Geophysics a part of the University of Hawaii
in Honolulu. He told the Chief Engineer that he nee-
ded an electronics technician to help his research group
operate and maintain a new Swedish — produced infra-
red imaging system they were renting for their project.
I was a graduate student working in the lab at that
time. The Chief Engineer called me over and asked me
to help the professor.

From that date on my career in infrared technology
started and did not end until some 35 years later when
I retired as President and CEO of Raytek
Cruz CA

devices

a Santa
company a leader in infrared measuring

www. raytek. com



Soon after I began helping the professor I was asked to
join the research team and base my Master's thesis on
their research project. The project involved the use of
airborne infrared imagery for detecting fresh water out-
flows from the coastal regions of the island of Hawaii.
It was highly successful and a number of papers were
published. With the newly published papers wide-
spread | was asked by the University of Michigan’s
Willow Run Laboratories to apply for a fellowship in
their PhD program. Willow Run was a very famous la-
boratory in military infrared technology and wanted to
expand their program to include more civilian applica-
tions. With my experience in Hawaii 1 was a perfect
candidate for their new program.

At the University of Michigan [ was able to combine
their excellent theoretical radiation physics program
with my past practical knowledge of using infrared ima-
ging systems for remote sensing of the environment.
However for various personal and practical reasons 1
was not able to conclude my program.

As it happened the original Swedish company that
produced the infrared imager I used in Hawaii came to
the Willow Run Labs to interview me for a new position
they had recently opened in the USA. They wanted a
highly technical person to promote their new imager to
industrial and scientific users by giving lectures and
speeches around the country later worldwide . They
also needed the same person to liaison with their quali-
fied suppliers of detectors optics and micro motors.
After some years as a Technical Liaison for the Market-
ing and Engineering Departments traveling throughout
the USA and even many other countries including

China in 1979

holm Sweden

I later was invited to work in Stock-
for a one year project. I moved my
family including my wife and two children to Swe-
den. Following a number of management changes and
reorganizations after three years I became the Presi-
dent of the company AGA Infrared Systems AB now
a part of the FLIR group www. flir. com . They were
the leading worldwide company in commercial infrared
imaging systems.

From Sweden 1 was recruited to Raytek on the invita-
tion of the then sole owner of the company. The com-

pany was struggling and losing money. Eventually the
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management team bought out 55% of the company and
grew it to be the leading company in its field with more

one half of
the employees based outside of USA. Finally the com-

than 300 employees and 6 foreign offices

pany was sold to a large conglomerate two years ago
and [ retired.
What have I learned from this experience Most of all
I learned that technical knowledge although number
one in importance is not enough. You must under-
stand that industry is in business to make a profit.
Profit is not a bad thing. In fact it is the ultimate
measurement of the efficiency of the entire company.
Moreover it provides the fuel to allow the company
and its people to grow and develop. Revenues come
from sales to customers. It is important to learn who
the customers are and why they buy or do not buy the
company$ products. It also helped me to take a Mas-
ters in Business to increase my knowledge of the me-
chanics of running a business.
Management or more correctly leadership skills are
very critical to the success of any company. The CEO
leads most of all by example his competence of his
field his understanding of his people and his vision
of the future. People will follow and work very hard for

a leader they respect and admire.
5. What I Have Learned

For young students and even recent graduates it is
important to decide on a career path as early as pos-
sible. Base your decision on what interests you the
most what you can imagine working with for the
next 30 years. Don’t worry if the decision is correct
or not only time will tell.

Broaden your interest in physics with other more
people — oriented skills such as language training
history or philosophy. This helps in eventually work-
ing with people and the Four Cs.

Learn how to become a team player and observe the
skills needed to become a leader.

Ultimately you need to create wealth for yourself
and your company so learn how this is achieved in a
fair and ethical manner.
Enjoy your career in physics it will live with you

forever.
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