
32. Early Work in Lasers at The Institute 
of Optics

Michael Hercher

The first work on lasers at The Institute of Optics closely followed Maiman’s publication
of the first successful operation of the ruby optical maser—as it was called at the time
(Microwave Amplification by Stimulated Emission of Radiation). Of course the idea of
stimulated emission had been around since Einstein’s paper on A and B coefficients in
1917. I had always thought that the advent of the laser had been delayed by decades
because Einstein’s concept of stimulated emission generally appeared in the very last chap-
ter of textbooks—and most courses never got to the end of the book! In any event, shortly
after Maiman’s account of his ruby laser success, plans were made to repeat his experi-
ments and to learn everything we could about optical masers at The Institute of Optics. I
was lucky to be just at the point of selecting a Ph.D. thesis topic when the ruby optical
maser hit the scene, and within a few months we too had an operating source of brilliant
red light—a laser.

Nowadays, when you can buy a two-milliwatt red diode laser pointer at Staples for ten
dollars, it is hard to convey the sense of awe that was created when we saw the first laser
light. The laser didn’t gradually develop from a very weak source of light into an intensely
brilliant beam. When it happened, it happened all at once—and it was spectacular!

Mike Hercher clowning with the photographer.
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We had started out by purchasing a number of short linear xenon flashlamps and a
power supply from EG&G, and then arranging them around a two-inch-long ruby laser
rod, and wrapping the whole package in aluminum foil to reflect more light into the ruby.
The flashlamps “optically pumped” the chromium ions in the ruby (without the chromium
ions the ruby would have been clear sapphire) to create optical amplification at a wave-
length of 694.3 nm, and mirrors were applied to the ends of the ruby rod to provide opti-
cal feedback. Our early efforts failed because of the poor quality of the ruby rod, so we
developed an interferometric technique for assessing the optical quality of laser rods, and
were then able to polish the shape of the end surfaces of the rod to compensate for refrac-
tive index inhomogeneities, which in turn eventually resulted in our first observation of
laser light: a beam of unprecedented intensity and spectral purity that seemed like a stroke
of red lightning.

I continued working on my ruby laser thesis for another year or so, modeling and
exploring mode structure, operation at low temperatures, Q-switching, coherence proper-
ties, and generally having a great time. Meanwhile, Doug Sinclair started his thesis work
on the helium neon gas laser. Soon after, Jim Forsyth, working on argon ion lasers, and
Howard Smith, working on the frequency-doubling of a HeNe laser, added to the grow-
ing volume of work on lasers and laser applications at the Institute.

One of the interesting and early fallouts of the early laser work at the Institute was a
growing link between the geometrical and physical optics group in Bausch & Lomb Hall,
and the solid state group led by Ken Teegarden in Gavett. Lasers represented an
inescapable mating of radiation and materials. Another result was the acceptance of coher-
ent radiation as the normal and readily understood state of affairs, with incoherent radia-
tion eventually becoming viewed as the more complex form of light.

Of course lasers were an instant public relations hit. On one occasion I was asked to
do a laser demonstration for a group from the Rochester Chamber of Commerce. One of

Douglas C. Sinclair builds a HeNe laser.
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our cheap tricks was to burst a distant balloon (i.e., across the stage) with a pulse of light
from a ruby laser. We used dark blue balloons to maximize the absorption of red light.
Just before I was due on stage, I decided to improve my chances for success by painting
the balloon with flat black paint. Unfortunately, the paint solvent dissolved the balloon,
which immediately burst, covering me with wet, black pieces of balloon! I somehow found
a clean white shirt and the show went on.

Laser work at the Institute continued to diversify in many directions. Alan Pike did his
thesis work on broad-band tunable organic dye lasers, and John Gallagher worked on
neodymium YAG lasers pumped by quartz halogen lamps, and on methods for generating
green light by frequency doubling in lithium niobate. Meanwhile, Barry Bebb worked with
Al Gold and Ken Teegarden to develop a theory of the multiple-photon ionization
processes that became a reality using intense laser radiation. Matt Young explored the
means by which a focused Q-switched laser could create an intense spark in air and other
gases, and Gadi Neumann studied laser-pumped dye lasers and was able to turn fluores-
cent swizzle sticks, toothbrush handles, and even theatrical gelatin filters into lasers.

In the early days of lasers, water-cooling was needed for the continuous operation of
both high-power ion lasers and YAG lasers. Water cooling invariably leads to water leaks,
and in our case, to the realization that there might be a better site for a laser lab than
immediately above the physics library. I once tried to seize the initiative by phoning down
to the physics library to report that there was apparently water coming up through our
floor from the library below.

On another front, Moshe Lubin set his sights high and established what was to become
the Laboratory for Laser Energetics. His goal was to develop a means for generating elec-
trical power from nuclear fusion produced by focusing multiple Q-switched and amplified
laser beams onto a small particle containing deuterium and/or tritium. This was a huge
project and continues to this day. Moshe Lubin’s energy and vision inspired a generation
of laser scientists at the University.

The laser resources at The Institute of Optics led to collaborations with a number of other
departments at the University. On one occasion, Bill Bassett from the geology department

H. Alan Pike with the first tunable cw dye laser.
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wanted to explore the possibility of converting carbon to diamond by focusing intense laser
light onto a small particle of carbon suspended in a saline solution under very high pressure.
The pressure was applied by compressing a small amount of saline solution, containing car-
bon particles, between diamond windows through which the laser beam could be focused.
A focused beam from a ruby laser was duly fired at the carbon particle. We almost succeeded:
a significant portion of the diamond entrance window was converted to carbon!

Lasers have totally changed the field of optical engineering. When I was an under-
graduate at The Institute of Optics, it was the only institution in the nation that granted a
degree in optics—and there were only five or six people in my class! The laser provides a
far more powerful and controllable source of light than thermal sources (like the Sun); all
the power from a single mode laser can be focused to a spot with an area equal to the
square of its wavelength. This makes possible non-linear effects such as frequency conver-
sion, as well as making laser light a very practical and efficient carrier for information,
whether in the form of optical fiber networks or DVDs.
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