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Graduate student in Philosophy tells us “There is no 
stable definition of nanotechnology!”   

 

Uh-oh 



Next speaker: eminent physicist said that the 
philosopher’s remark was nonsense:  

scientists working in nanotech  

know what nanotech is. 



A question: 

 

Do we have a common understanding of  

nanotechnology; and if not, why not? 



 

   

 

If not, I have four reasons why not. 

 

But we can use these four reasons to better 
understand nanotechnology. 



First reason: 

 

Nanotech is not a single technology or process. 

 

Instead, it is a large group of scientific and 
engineering disciplines and subdisciplines, 

 

Plus several technologies. 



 

Atomic physics; subatomic [quantum] physics;  

organic chemistry; inorganic chemistry;  

molecular biology;  

microelectronics;  

materials science;  

scanning probe microscopy;  

electron beam microscopy;  

etc., etc., etc. 



Second reason: 
 

There are some applications from nanotech that  
are available now, but most of its applications  

are in the future. 
 

Near future?  Microelectronics; perhaps targeted  
cancer therapies. 

 
Far future?  Molecular assemblers?  Billions of self-

replicating nanobots? 
 

Realistic?  Fantastic? 



 

 

Lesson: different people can project different  

expectations onto nanotechnology. 



Third reason: 

 

Nanotech is not a single technology or a single  

process.  Instead, it is a generalized, multi-purpose 

 technology platform, like the assembly line. 



 

Lesson: nanotech means different things  

to different people. 



Fourth reason: 

 

What we mean by “nanotechnology” may depend  

on how we tell the story of the origin and  

history of nanotechnology.  

 

Not a technical reason, but an historical reason. 



First account of the origin and 
development of nanotech: 

 

Nanotech begins with Richard Feynman’s 1959 talk, 

 “There’s Plenty of Room at the Bottom”. 

 

Implications: nanotech centered on quantum physics. 

 

Problem: Feynman’s talk largely invisible between 

1959 and 1979. 



Second account: Nanotech begins in 
1974 when Norio Tanaguchi introduces 

the term “nano-technology” 

Question: did other scientists make contributions  

to nanotech because of Tanaguchi’s paper? 

 

Maybe, maybe not. 



Third account:  
 

Nanotech begins with Eric Drexler’s 1986 book,  

Engines of Creation.  

 

Problem: based on far-future fantasies like nanobots  

out of control [“gray goo”] and molecular assemblers. 

 

Problem: very few scientists working in nanotech  

embrace this vision. 



Fourth account: 
 

Nanotech begins with the 1981 invention of the  

Scanning Tunneling Microscope and the 1986  

invention of the Atomic Force Microscope. 

 

Note that this means that nanotech began at IBM. 

 

And, nanotech is driven by the invention of certain  

instruments, rather than by visionary statements. 



Fifth Account: nanotech takes off with 
the Eigler-Schweizer experiment 

 

Not exactly the origin of nanotech, but a  

demonstration that individual atoms can  

be controlled and moved.  

 

Again, gives credit to IBM and reinforces the idea that 
IBM is the engine that drives nanotech. 

 

 



 
November 1989: STM chamber at  

4 degrees K at IBM Almaden in San 
Jose CA; 

 
Xenon atoms on a nickel surface; 

 
Over 22 hours, 35 atoms moved  

into a new pattern. 
 

Published in Nature, 5 April 1990. 





Eigler & Schweizer 



 

Lesson: with multiple ways to tell the story of its 

 origin and development, nanotech means different  

things to different people.  



A serious condition regarding our 
knowledge of nanotechnology: 

 

But this does not mean that we know  

nothing about nanotech. 



Let us build our knowledge of nanotech 
from the ground up, starting with a 

definition of nanotech: 

Chris Toumey’s four-part definition of nanotech,  

based on the wisdom of many knowledgeable  

people: 



Part one: 
 

Nanotech includes many scientific and  

engineering disciplines, plus several  

technologies which primarily serve  

nanotech; 

 



Part Two:  
 

For controlling matter. 

 

Not merely understanding nature at the nanoscale, 

but using knowledge to change and improve things. 

 

Medical therapeutics; microelectronics; environmental 
remediation, materials science, etc. 

 

In other words, the technology  in nanotechnology. 



Part Three: 
 

Matter which is measured by the nanometer,  

that is, a billionth of a meter.  

 

Atoms; molecules; atomic surfaces; engineered 

 nanoparticles; small viruses; etc. 



Part Four: 
 

Largely by taking advantage of properties, forces,  

and relationships that are unique to the nanoscale. 

 

Catalysis; semi-conductivity; molecular  

recognition; etc. 



 
 

So then, 
  

Nanotechnology is a large group of scientific  

and engineering disciplines, subdisciplines,  

and technologies  

 

For controlling matter 

 

Which is measured by the nanometer 

 

Largely by taking advantage of properties, forces and 
relationships that are unique to the nanoscale. 



And so,  
 

We cannot have a common understanding of  

nanotech if we do not know certain technical  

and historical conditions which  

shape our knowledge of nanotech;  

 

But if we can take those conditions into account,  

then we can craft a definition of nanotech  

which embraces them and all of the science,  

engineering and technology which contributes to nanotech. 



Thank you [English] 
Danke schön [German] 
Merci [French] 
Go raibh maith agat [Irish Gaelic] 
Thank-ya-vera-much [Elvis] 
 
Chris Toumey 
Univ. of South Carolina 
Toumey@mailbox.sc.edu      


