
At just a molecule thick, it’s a new record: The world’s 
thinnest sheet of glass, a serendipitous discovery by 
scientists at Cornell and Germany’s University of Ulm, 
is recorded for posterity in the Guinness Book of World 
Records.

The “pane” of glass, so impossibly thin that its indi-
vidual silicon and oxygen atoms are clearly visible via 
electron microscopy, was identified in the lab of David A. 
Muller, professor of applied and engineering physics and 
director of the Kavli Institute at Cornell for Nanoscale 
Science.

The work that describes direct imaging of this thin 
glass was published in January 2012 in Nano Letters, 
and the Guinness records officials took note. They pu-
blished the achievement in early September for inclusion 
in the 2014 book, and the breakthrough is featured in the 
publication’s 21st Century Science spread.

Just two atoms in thickness, making it literally two-di-
mensional, the glass was an accidental discovery, Muller 
said. The scientists had been making graphene, a two-
dimensional sheet of carbon atoms in a chicken wire cry-
stal formation, on copper foils in a quartz furnace. They 
noticed some “muck” on the graphene, and upon further 
inspection, found it to be composed of the elements of 
everyday glass – silicon and oxygen.

They concluded that an air leak had caused the copper 
to react with the quartz, also made of silicon and oxygen. 
This produced the glass layer on the would-be pure gra-
phene.

Besides its sheer novelty, Muller continued, the work 
answers an 80-year-old question about the fundamental 
structure of glass. Scientists, with no way to directly see 
it, had struggled to understand it: It behaves like a solid 
but was thought to look more like a liquid.

Now, the Cornell scientists have produced a pic-
ture of individual atoms of glass, and they found it 
strikingly resembles a diagram drawn in 1932 by 
W.H. Zachariasen – a longstanding theoretical re-
presentation of the arrangement of atoms in glass.

“This is the work that, when I look back at my 
career, I will be most proud of,” Muller said. “It’s 
the first time that anyone has been able to see the 
arrangement of atoms in a glass.”

What’s more, two-dimensional glass could some-
day find a use in transistors, by providing a defect-
free, ultra-thin material that could improve, for exa-
mple, the performance of processors in computers 
and smartphones.

The paper, “Direct Imaging of a Two-Dimensional 
Silica Glass on Graphene,” was published in Nano 
Letters on Jan. 23, 2012, with first authors Pinsha-
ne Huang, a Cornell graduate student, and Simon 
Kurasch, a University of Ulm graduate student. It 

An accidental discovery has led to the creation of the world‘s thinnest sheet of glass ever - just one molecule thick

Figure 1. Graduate student Pinshane Huang and Professor David Muller with a model that depicts the atomic 
structure of glass. They were the first to directly image the world‘s thinnest sheet of glass. (Jason Koski/Cornell 
University Photography)
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Figure 2. An illustration shows a structural model, 
left, of 2-D glass, with electron microscopy data, 
right, of 2-D glass.



includes collaborators from the University of Ulm, Ger-
many; the Max Planck institute for Solid State Research 
in Germany; University of Vienna; University of Helsinki; 
and Aalto University in Finland.

Text originally published by Anne Ju online at:  
http://www.news.cornell.edu/stories/2013/09/shattering-
records-thinnest-glass-guinness-book

Similar News at: http://www.deccanchronicle.
com/130916/news-businesstech/article/glass-just-two-
atoms-thick-shatters-guinness-world-record and at http://
www.foxnews.com/science/2013/09/13/world-thinnest-
glass-shatters-records-accident/

More information: Huang, P. Y., Kurasch, S., Sriva-
stava, A., Skakalova, V., Kotakoski, J., Krasheninnikov, 
A. V., Hovden, R., Mao, Q., Meyer, J. C., Smet, Jurgen, 
Muller, D. A., & Kaiser, U. (2012). Direct imaging of a 
two-dimensional silica glass on graphene. Nano letters, 
12(2), 1081-1086, online at http://dx.doi.org/10.1021/
nl204423x
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