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Employable physicists
s an “industrial strength” quantum

mechanic I must take issue with         the

claim of Ed Sickafus (“What makes an

employable physicist?” June) that quantum

mechanics, statistical mechanics, nuclear

physics, and atomic physics are

of  no use to an industrial

physicist. It should be

noted that quantum

mechanics, with some

help from rela tivi ty,

includes statis tical

mechanics , nuclear

phys ics, and atomic

physics (as well as

chemistry). I have been

greatly successful in

using quantum

mechanics to solve

industrial problems, espe-

cially in those areas where “everyone knows

that it cannot be done.” Here are some exam-

ples from my work in industry. I list the

“everybody knows” and then the number of

my patent in which I teach how to do it:

• The alloying of aluminum to n-type sili-

con cannot form an ohmic contact; U.S.

2,984,775 (this technology was the key to

making the integrated circuit possible).

• Diamond films cannot be grown in vac-

uum; U.S. 3,543,394.

• The rate of a chemical reaction cannot

be increased without increasing the kinetic

energy of the molecules; U.S. 5,328,556

(other researchers seem to have ignored the

fact that the "mating" of two molecules has

to overcome a quantum mechanical repul-

sion as well as the well-known coulombic

repulsion). 

A bit of advice to quantum mechanics

who want to succeed in industry—don’t

think “particles” and “waves,” think “eigen-

functions.”

Sheldon. L. Matlow

Chairman/CEO

Nace Technology, Inc.

San Jose, California

It was with great interest that I read the arti-

cle by Ed Sickafus  in your June issue. I have

been an employed physicist in an engineer-

ing world for more than 20 years. Before

that, I taught college physics to potential

physicists. Based on that experience I offer

the following comments.

Core competence and good communica-

tion skills would be at the top

of my list of

important attrib-

utes as well.

However, what

sets physicists

aside from

many engineers is

conceptual thinking.

The application of the

fundamental laws o f

nature to the real world is

vital to anyone pursuing

new areas of research or product devel-

opment. The ability to make good decisions

based on a minimum of information is a very

valuable asset. A huge void in my background

was project management. I did develop good

problem-solving techniques, which have been

applied, successfully I hope, to my project

management methods.

Physicists (and engineers) tend to get

caught up in working on projects rather than

producing a finished product. Much of our

physics “training” stressed the process for

solving problems. Success in the real world

demands results. We test a lot of products at

Wilson Sporting Goods Co. People who per-

ceive their job as product testers are of limit-

ed value. Those who use test results to add

value to our products are very valuable.

I’m more than satisfied with how my

physics background has prepared me for the

“real” world. Looking forward to more arti-

cles on this topic.

Carl Scheie

Sr. Research Associate

Wilson Sporting Goods Co.

Rosemont, Illinois

Microfabrication
Your March 1996 issue contained an

interesting article, “The microfabrication

boom,” by Jennifer Ouel le tte (p. 10),

dwelling on the demand, growth, new facto-

ries, and job opportunities for physicists. In

the spirit of expanding your readers' perspec-

tive, let me recommend another article on

the same subject, “Moore’s second law,” by

Philip Ross (Forbes, March 25, 1996, pages

116-7). Ross goes beyond the usual discus-

sion of increasing chip densities/falling unit

costs. He points to a primal shift occurring in

the submicron world where next-generation

fabrication plants are projected to cost $10

billion each. These tenfold increases over the

costs of today's factories are bet-your-compa-

ny investments and drivers of industrial con-

solidation. Such economic constraints trans-

late into the end to 30 years of ever-decreas-

ing chip costs.

There is an important message in the Ross

article for The Industrial Physicist. We physi-

cists need to think beyond incremental steps

and include more such nontechnical factors

into our considerations. As physicists our

task is to create entirely new ways to produce

electronic devices—a challenge like that of

replacing the heavy, power-consuming, unre-

liable workhorse vacuum tubes of the 1940s

with solid semiconductor devices.

Martin J. Cooper

Irvine, California

Science MBAs
I am currently a graduate student in

chemical physics and business at The Ohio

State University. Our society is undergoing

rapid changes in corporate culture. Tradi-

tional command-and-control companies will

soon become dinosaurs in a more heavily

technology-based economy. This creates

great opportunities for technological experts

who can direct themselves while making

connections to other corporate arenas.

Industrial physicists will make important

contributions if they can position themselves

well. My personal experience is that getting

an MBA is a great enrichment. I found many

of the concepts we use in science very applic-

able to business issues. In fact, I believe sci-

entists have a natural talent to study market

forces, supply -and-demand equilibria,

accounting (conservation of money), etc. It is

encouraging to see that some schools offer

special MBA tracks for scientists. I would like

to bring to the readers' attention that The
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Ohio State University, for instance, offers a

two-year part-time MBA program with

night classes twice a week. Other schools

may have similar programs. This way, one

can earn a business degree without leaving

work for a year. While it is time-consum-

ing to take night classes in addition to full-

time research, I found it interesting and

stimulating to see a much bigger picture of

the business world. I am convinced that

additional business training helps physi-

cists “do anything”!

Peter Hansch

Department of Physics

The Ohio State University

Columbus, Ohio

GPS
I happened to pick up the December

1995 issue of The Industrial Physicist while

I was waiting in the Nippon Telegraph and

Telephone Research Center in Tokyo. The

article by Jennifer Ouellette (“GPS industry

poised for explosive growth,” page 8)

caught my eye. During my second year at

the University of California at Los Angeles

Graduate School of Management I partici-

pated in a 5-month marketing survey for

the company (Amex International) that

was then manufacturing GPS receivers for

the military. The company had been given

permission to sell the receivers commer-

cially and were anxious to find out if there

was much interest in them. We focused

our attention on sea-going applications,

particularly commercial shipping and pri-

vate boating. We figured that GPS was a

natural step up from using Loran C and

other conventional position-determination

methods. However, we found very little

interest. Most of the people we talked to,

including the captains of oil tankers,

didn’t see much need for the improved

accuracy. Well, in hindsight, we were all

pretty shortsighted.

I must question the dates you give in

your article. We did our survey in 1977

and at that time the system was already in

use by the military, so the first “opera-

tional prototype satellite” must have been

launched long before 1978. And I’m skep-

tical when you say that the “first GPS

receiver for civilian use… required two

men to carry it.” The units Amex was pro-

ducing in 1977 were a bit heavy, but not

so large that one man couldn’t carry one.

GPS receivers are very popular here in

Japan and seem to be manufactured by a

number of Japanese companies. A couple

of years ago I saw one made by Sony that

is small enough to fit on bicycle handle-

bars (the price then was about $700). 

Arnold Fisher

Tokyo, Japan

[Ed. Three of our sources remembered

the year of the first operational prototype

satellite as being in 1978. However,

Charles Trimble, CEO of Trimble Naviga-

tion Ltd., remembers it as being 1976, so

you are probably right. According to Sergei

Gourevitch, chief scientist for Ashtech

Inc., the first GPS receiver for civilian use,

available in 1984, fitted on a rack that

could be carried by one person, but when

surveyors took it out in the field, there

would be two of them carrying the parts

and batteries. Trimble told us that it was

1988-89 before we got to the point where

a GPS survey set weighed less than 20

pounds and you could start using it in a

portable fashion.]

Letters should be mailed to The Editor, T h e

Industrial Physicist, One Physics Ellipse, Col-

lege Park, MD 20740-3843; or sent by fax

(301-209-0842) or e-mail (tip@aip.org).

Please include affiliation, mailing address, and

daytime telephone number.We reserve the

right to edit all letters that are accepted. 

Corrections
June, page 28—The equation to calculate

the stimulated current in high resistance

samples should read: [I1– 3 ( I2) + 3 ( I3) –

I4]/8, and the associated equation with

values  substituted in should read:

[ ( – 0 . 5 5 2 ) – 3 ( – 3 . 0 9 4 ) + 3 ( 0 . 3 0 1 ) – ( – 2 . 6 7 7 ) ] / 8

=1.593pA 

June, page 37—The telephone number

listed for the Semiconductor Research

Corporation should read 919-941-9400.


