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So, a photochemist, a physicist and a 
materials scientist walked into a lab. That 
may sound like the beginning of a joke, 
but it was actually a very real collaboration 
that led to better vision for millions of 
people.  It also resulted in President 
Obama presenting those scientists with 
the National Medal of Technology and 
Innovation and with the National Academy 
of Engineering awarding the trio the Russ 
Prize for outstanding bioengineering 
achievement, to name just two of their 
achievements. 

Rangaswamy Srinivasan was a photochemist 
and Samuel Blum a materials science 
expert reporting to physicist James J. 
 Wynne, manager of the quantum electronics 
group at IBM’s Thomas J. Watson Research 
Center in Yorktown, New York. The Watson  
Research Center engages in primary research, 
not all of which is immediately intended 
to be used in IBM products. IBM also has 
a separate development lab with shorter 
term, commercial objectives. Part of Watson’s 
funding comes from corporate and the 
rest from IBM’s development lab, which 

funds research projects aligned to its  
own objectives. 

“My job definition when I was hired was to 
think of new original things and do great 
stuff,” says Wynne. 

Photochemists study the chemical reactions 
that occur from the absorption of light by 
atoms and molecules. Prior to working 
with lasers, Srinivasan had been using a 
mercury vapor lamp to explore the effect 
of 185nm ultraviolet light on polymers. 
In 1979, Wynn had acquired an argon/
fluoride excimer laser for the lab and he 
encouraged his scientists to come up with 
ways to use it. Since the laser produced 
light at 193nm, close to that of the mercury 
lamp, Srinivasan decided to give it a try. 
But Srinivasan wasn’t familiar with lasers, 
so Wynne brought Blum into the team  
and moved the laser into Blum’s lab.

“Because of his training and insight, 
Srinivasan recognized something others 
hadn’t: each pulse was taking off a 
controlled amount of material and the 
depth of the hole depends on the number 
of pulses,” explains Wynne. “When he told 
me about it, I had the notion that if the 
laser was making these extremely clean 
holes in the polymer, with no evidence  
of collateral damage to the side walls, it  
could be a very sharp scalpel on tissue.” 

So they started searching for an acceptable 
tissue to experiment with. First they tried it 
on their fingernails, which seemed to work 
fine, but they weren’t willing to then pull 
out their fingernails for examination with 
an electron microscope. Using cafeteria 
food was a possibility, but if the structure 
was too rough it would be impossible to  
see if the laser was making clean incisions. 

“I would not have thought of this all by 
myself, I need to have collaborators 
with alternative points of view.”

James J. Wynne

Thomas J. Watson Research Center
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Then on November 27, 1981, Srinivasan 
brought in some leftovers from the previous 
day’s Thanksgiving dinner. He and Blum 
tried the laser on some cartilage attached 
to a turkey bone and the results were 
stunning. Srinivasan and Blum continued 
working with cartilage to quantify the 
results and about a week later presented 
the sample to Wynne. Under a microscope, 
he could see that the cut was clean, but he 
wanted a point of comparison. So Wynne 
irradiated that same piece of cartilage with 
the green-light neodymium YAG laser he 
had in his own lab.

“For me the ‘Wow!’ moment was seeing 
side-by-side under the optical microscope 
the complete morphology difference 
between the clean incision produced by 
our fluoride [excimer] laser and the dirty 
charred area produced by the green 
laser,” he says.

After a presentation at the 1983 Conference 
on Lasers and Electro-Optics (CLEO) and  
an article in Laser Focus World, word 

spread into the ophthalmological field 
and Stephen Trokel, M.D. approached the 
IBM researchers to conduct experiments 
on retinas. IBM’s research led to the LASIK 
and PRK technologies that have been used  
to correct vision for tens of millions of people. 

“What I am describing could not have come 
about from any one person,” emphasizes 
Wynne. “I would not have thought of this 
all by myself, I need to have collaborators 
with alternative points of view.”

He is a huge proponent of actively seeking 
out ideas and information from fields 
outside one’s own. This includes reading 
data in other journals, collaborating with 
other scientists and attending conferences.

“It is a big world out there, there are 
interesting things everywhere,” says Wynne. 
“Focusing too narrowly can sometimes 
bring you to a dead end.”
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