
The lives and scientific achieve-
ments of optics luminaries, many
of them Nobel prize winners, are
highlighted in OPN’s occasional
column, “Profiles in Optics.” This
month’s installment, coordinated
by OPN Contributing Editor 
John N. Howard, features 
reminiscences of two scientists 
who worked closely with experi-
mental physics pioneer John D.
Strong, who was president 
of OSA in 1959.

John D. Strong, one of the
great experimental physicists

of his time, was at Johns
Hopkins University from 1945 
to 1967. For 12 years centered
around the 1950s, I worked for
him when he served as director
of Johns Hopkins’ Laboratory 
of Astrophysics and Physical
Meteorology. Since I was
attending night school, I often
spent 14 hours a day on cam-
pus. My duties in the lab
included empirical assistance to Strong’s
graduate students in the preparation of
their theses. I profited greatly from my
involvement in the work of the students
and from attendance at Strong’s weekly
seminars. On a daily basis, I absorbed
technical and scientific information
directly from Strong: you could say that
I was inundated with knowledge. My
experiences at Johns Hopkins, and with
Strong in particular, provided me with
an unprecedented foundation upon
which to establish my career as an engi-
neer who understood science.

Studying the planets
While at Johns Hopkins, Strong was
involved in several major scientific and
technical endeavors. He designed and
built the “Strong Ruling Engine” for the
generation of diffraction gratings. At
that time there were only a handful of

ruling engines in the world. He was also
heavily involved in high altitude balloon
flight instrumentation field missions for
the study of the infrared radiation bal-
ance in earth’s atmosphere. He was the
leader of an early astronomical balloon
flight in 1958 that sent two men in a
gondola to an altitude of 80,000 feet to
look at the planet Venus with a telescope
and study its atmosphere by means of
a spectrometer.

Strong was a pipe smoker. Since his
tobacco was powerful, everyone knew
when he was around. His pipe was of
the style that had a very long, straight
shank with a bowl on the end. The pipe
seemed to be a permanent part of him:

he removed it from his mouth
only to eat, drink or sneeze and,
I assume, sleep. When involved
in intense mental activity, the
magnitude of his concentration
was a direct function of the
number of times he shifted the
pipe from one side of his mouth
to the other. Much to the dis-
may of his graduate students,
when he was closely examining
an apparatus he sprinkled a
generous supply of tobacco over
it. I recall having a very clean
vacuum evaporation chamber,
all ready to go, with the bell jar
raised. Strong came by and
examined it to the extent that
his pipe bowl was well inside the
chamber and directly over the
evaporation boat. Need I say
more? It should be noted, how-
ever, that there was a distinct
advantage to this method of
examination: If your apparatus
had tobacco flakes all over it
and there was no note of com-

ment attached, you knew you had
received silent approval from Strong.

Seminar shenanigans
Strong had a great sense of humor and
would rather tell a joke than give a semi-
nar: He was the opposite of a “stuffed
shirt.” You could tell when he was around
because you could hear him laughing.
He realized that long seminars tend to
put people to sleep, and he dealt with
the problem in a manner that was racy
for that day and age. As one of his slide
projector operators, I was part of his
scheme. Scattered among his seminar
presentation slides, there were one or
two of pretty women dressed in bathing
suits. I could see the slides coming and
would flash them on and off the screen,
fast. This always provoked giggling and
woke everyone up. Strong would inno-
cently ask, “What the heck was that?
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How did that get in there?” Then he
would scan the audience and say, “Are
there any ladies out there? I apologize,
ladies!” He would then chastise the pro-
jector operator for letting such a thing
happen during such a “distinguished
seminar.”

On one of the balloon flight field
missions to the southwestern desert in
the late 1950s, it became necessary to re-
build the instrument electronically and
mechanically in one day. Since we were
shorthanded, the burden of responsibil-
ity for this stressful endeavor fell on my
shoulders. I worked non-stop for 24
hours to complete the task, with no time
to keep my surroundings
neat. At the end, the
instrument was calibrated
and ready to go, but the
work area was a mess.
Strong noticed and began
to clean up. Soon John
Howard, then the 
director of the Air Force
Cambridge Research
Laboratory, picked up a
broom and began sweep-
ing, too. I stood in awe at
the sight: two famous
physicists were cleaning up after me.
This type of thing does not happen 
very often!

Also in the late 1950s, at a desert
location called “Elephant Butte,” near
the town of Truth or Consequences,
N.M., the U. S. Air Force conducted 
a high altitude balloon flight called
“Operation Man High.” Air Force Major
Kittenger, dressed in a fighter pilot suit,
oxygen mask and parachute, was sched-
uled to ride in a balloon gondola to
maximum altitude and jump out. The
idea was to determine whether it was
safe to bail out of an aircraft at high alti-
tude. Naturally, the press was visibly pre-
sent. The Air Force, for its part, was
documenting the occasion with fanfare.
As a result, the entire scene looked like a
Hollywood set. A small city had assem-
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A Brief Biography of 
John D. Strong

John D. Strong was born at the turn
of the 20th century in Riverdale,

Kan., to parents who were farmers.
He was often quoted as saying that
he was a Kansas farmer first and a
physicist second. He graduated from
the University of Kansas in 1926 
and received his doctoral degree 
in physics from the University of
Michigan in 1930. He did research
and taught at the California Institute
of Technology from 1930 to 1942.
During World War II, he worked 
on military research at Harvard
University from 1942 to 1945,
helping the Allies catch up to the
Germans in infrared physics and
optics. In addition, he participated 
in the Manhattan Project. His tenure 
at Johns Hopkins was from 1945 to
1967, and he was a professor at the
University of Massachusetts from
1967 to 1975. He wrote several 
textbooks, including Procedures in
Experimental Physics and Concepts of
Classical Optics. He was a president
of OSA and the recipient of many
awards from a number of optical and
engineering societies. In the 1930s,
he provided leadership in the field 
of high vacuum evaporation. In the
1940s, he used the process on the
200-inch-diameter telescope mirror
at Mount Palomar, Calif. It was the
first time that an aluminum coating
had been applied to a telescope mir-
ror of that size.

bled on the desert: There were trucks,
cars, tents, people, the balloon, radio
towers, electric generators, wires, flood-
lights and cameras everywhere. By pure
coincidence, Strong’s balloon flight
launch site was adjacent.

We left the trooper in the dust
On our first night there, the Hopkins
people drove from the launch site to
town to eat at a restaurant. After supper,
for some reason, Strong insisted on driv-
ing the car back to the desert site. We all
knew he had a heavy foot on the acceler-
ator and that it would be a fast ride. As
we sped down the highway past the city

limits, a state trooper
began to pursue us.
Instead of stopping,
Strong floored it, leaving
the trooper in the dust.
Soon we slowed to make 
a turn off the highway
into the flat, open desert.
Driving on the desert
produces a large cloud 
of thick dust. It was also
dusk. The trooper had 
to stay a great distance
behind us to see where he

was driving. Strong knew what he was
doing. He drove down the hill onto 
the Air Force site and parked his car
between two tractor-trailers, which hid
it quite well. There were hundreds of
people around. We got out of our car
and watched the ridge behind us. The
police car emerged from the cloud of
dust at the top of the ridge and stopped.
The trooper got out and walked to the
edge of the ridge to survey the unbeliev-
able scene. He stood for several min-
utes, watching the hustle and bustle of
the military/ Hollywood production
below. Finally he decided it was all too
much for him, got back in his car and
drove away.

Gilbert Smith (gilbert.smith@gsfc.nasa.gov) is a
senior staff scientist/engineer, Science Systems and
Applications Inc., Lanham, Md.

“Strong had 
a heavy foot on
the accelerator.

We knew it
would be a 
fast ride.”



adjacent surfaces as a mirror. Strong real-
ized that this technique could be the way
to silver his prism face: His KBr prism
was soon properly silvered. Shortly there-
after, Strong completed his research. He
obtained his doctoral degree in 1930.

After graduating Strong was
appointed a National Research Council
fellow at the California Institute of
Technology (Cal Tech), where he teamed
with C. Hawley Cartwright to study the
evaporation of various materials in high
vacua. They studied a wide variety of
metals, alloys and a few non-metals, such
as the alkali halides. By January 1931,
Strong was able to deposit silver on an
astronomical telescope mirror. (It was a
six-inch mirror that had been ground
and polished by a professor at Cal Tech.)
Strong protected the silver surface with
an overcoat of quartz. In 1932, he mas-
tered a technique to vacuum evaporate
aluminum on a telescope mirror, to
obtain a coating which would last longer
and be easier to clean. This process is now
commonly called “aluminizing.”

The astronomical community
responded enthusiastically to the success
of his evaporated aluminum coatings,
and Strong was asked to coat many mir-
rors, including the 15-inch mirror at
Lowell Observatory and the 24-inch
reflector at Yerkes Observatory. He even
coated the 60-inch mirror at Mt. Wilson
Observatory. Some astronomers were

beginning to debate whether the same
could be done for the 100-inch (or the
proposed 200-inch) mirror at Mt.
Wilson. Strong’s fellowship was about
to expire in September 1932, and he
was looking around for a position.
Fortunately, the need to perform a
variety of tests in anticipation of the
200-inch telescope prompted R. A.
Millikan, the president of Cal Tech, to
appoint Strong as a research fellow in

astrophysics to work on the Palomar pro-
ject. The salary was only $2,000 annually,
but these were the Depression years and
Strong was happy to stay.

The vacuum chamber that Strong
built for the 200-inch mirror has a 19-
foot diameter and is seven feet high
inside. The aluminum was evaporated
from 175 tungsten coils located in a plane
20 inches above the face of the mirror.
The vacuum chamber was nearly com-
pleted by 1941, but war interrupted fur-
ther progress. Strong went to Harvard,
where he did research on detecting mili-
tary targets using infrared techniques.
After the war, he joined Johns Hopkins.
In the summer of 1947, he was “loaned”
to Palomar Observatory to complete the
coating of the 200-inch mirror. He fin-
ished by Thanksgiving of that year.

Meanwhile, Strong had compiled
many of his laboratory techniques (and
those of others) into a book, Procedures
in Experimental Physics, in which he
detailed optical testing, vacuum tech-
niques, surface coating and many other
methods of practical physics. The first
edition appeared in 1938. It went
through almost yearly reprinting and
revision for a dozen years and became a
bible for experimentalists. Strong’s early
colleague at Cal Tech, C. H. Cartwright,
moved on to the Massachusetts Institute
of Technology, where he trained many
students in the new field of the optical
properties of thin films.

The late D. J. Lovell worked with John Strong at the
University of Massachusetts, Amherst.
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Around 1973, D.J. Lovell, a history buff
who made a number of short contribu-
tions to Applied Optics, joined John
Strong’s group at the University of
Massachusetts at Amherst. His descrip-
tion of Strong’s work in producing mir-
rors for astronomical telescopes was
published in Optical Spectra in July
1974. This column is drawn in part
from that article.

A fter he earned his bachelor’s degree
from the University of Kansas in

1926, John Strong decided to study
experimental infrared physics. He chose
the best possible place in America for
such studies, the University of Michigan
at Ann Arbor, where Harrison Randall
had made his department of physics the
center for infrared studies in the United
States. When Strong became a graduate
student, glass prisms were used in spec-
trometers to disperse radiation (if one
were working in the visible portion of the
spectrum). With a prism made of rock
salt, one could venture into the infrared
to about 15 micrometers. Strong grew
some large alkali crystals and made a
prism of KBr, which extended the wave-
length range to about 30 micrometers. To
improve the resolution of this spectrome-
ter, it would have been highly desirable to
reflect the radiation back through the
prism a second time. But since KBr is
highly hygoscopic, it was not practical to
deposit a silver mirror on the second sur-
face of the prism; in this case the silver,
having been deposited by an aqueous
solution, would have eroded the prism.
The alternative was to reflect the light
back through the prism by means of a flat
silver mirror, but this would have led to
faint double images and interference
bands. In 1929, a visiting professor from
Holland, L. S. Ornstein, gave a collo-
quium in which he described a technique
(developed in Europe by Pringsheim) in
which a silver wire placed in a tungsten
helix could be heated in a high vacuum
and the evaporated silver deposited on

After the war, Strong joined Johns Hopkins,
which “loaned” him to Palomar Observatory to
complete the coating of the 200-inch mirror.

My Memories of John Strong 
D. J. Lovell
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