
The Scale of Things – Nanometers and More
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Self-assembled,
Nature-inspired structure
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Nanotube electrode

Quantum corral of 48 iron atoms on copper surface
positioned one at a time with an STM tip

Corral diameter 14 nm

Head of a pin
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MicroElectroMechanical 
(MEMS) devices
10 -100 m wide

The Challenge
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Carbon 
buckyball

~1 nm 
diameter

Carbon nanotube
~1.3 nm diameter

Fabricate and combine 
nanoscale building 
blocks to make useful 
devices, e.g., a 
photosynthetic reaction 
center with integral 
semiconductor storage.
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SEM images of cobalt nanoparticles 
produced at 298 and 353K at various 
hydrazine concentrations.

Synthesis and Characterization of Cobalt 
Nanoparticles Using Hydrazine and Citric 
Acid S. Salman, T. Usami, M. Okido 
13 March 2014 J. Nanotechnology

https://www.semanticscholar.org/author/S.-Salman/118120872
https://www.semanticscholar.org/author/T.-Usami/92742939
https://www.semanticscholar.org/author/M.-Okido/40317967


buckyballs and 
carbon nanotubes



The Nobel Prize in Physics 2010 awarded to Andre Geim and Konstantin Novoselov 
"for groundbreaking experiments regarding the two-dimensional material graphene"



Quantum Dots



Professor Hamers of UW Madison Chemistry



Environmental Impact of Nanomaterials

Nanoscale materials have the potential to significantly advance society by improving the 
performance of many emerging technologies, reducing energy use, and enhancing the use of 
scarce resources. The rapidly increasing use of nanomaterials also raises questions about the 
possible environmental safety and health issues surrounding the potential release of engineered 
nanoparticles into the environment. 

The Center for Sustainable Nanotechnology is a multidisciplinary research effort that links 
UW-Madison with 11 other universities and the Pacific Northwest National Laboratory, with 
Prof. Hamers as the overall Director. The CSN involves approximately 75 graduate students, 
faculty, and undergraduate students who are focused on developing a molecular-level 
understanding of how nanomaterials interact with the environment and its associated life forms.

Our ultimate goal is to enable the development of nano-enabled technologies in a safe and 
sustainable manner through a “benign by design” approach. The Hamers group’s efforts center 
in the design and synthesis of nanomaterials with technological importance and reduced 
biological impact, and in the development of novel analytical methods for characterizing 
nanomaterials in complex materials.

http://susnano.chem.wisc.edu/


The NSF Center for Sustainable Nanotechnology



75 Years of NSF
NSF 75 Years of Discovery and Innovation

https://www.youtube.com/watch?v=TcZ5C7jlokY


Math and Physical Sciences at NSF



70 years of research funding



federal funding in 2023



federal funding as share of total spending for 
research



May 22, 2025 
cuts to NSF budget

The New York Times
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The New York Times  Feb. 7, 2025
Grants from the National Institutes of Health come with additional money for overhead. 
A planned $4 billion cut would leave colleges with large budget gaps.

The nation’s universities and academic medical centers were reeling on Saturday from a 
directive by the Trump administration to slash funding for medical research, a decision that 
doctors and scientists said would have a devastating effect on studies aimed at finding 
treatments for diseases such as cancer, diabetes and heart disease.

The change is aimed at reducing the amount of tax dollars that universities spend on overhead 
costs. The National Institutes of Health, which announced the move Friday evening, said 
$9 billion of $35 billion — or about 26 percent — of grant dollars distributed last year had gone 
to overhead. The new policy, which takes effect on Monday, will cap “indirect funds” for costs 
like buildings, utilities and support staff at 15 percent and is aimed at saving $4 billion.

Feb. 10, 2025 Judge Temporarily Blocks Trump Cuts to Medical Research Funding
A coalition of 22 attorneys general sued the federal government, claiming that the $4 billion in 
cuts would “grind to a halt” studies on cancer, heart disease and other conditions.

What is overhead?

https://rsp.wisc.edu/rates/understanding_fa.cfm


Queens US Recruitment initiative



PhET simulation of atomic structure



NIH and NSF grants terminate



Nature  NEWS ·  27 February 2026

The US Congress rejected sweeping cuts to science agencies. 
But the NIH, the NSF and NASA have had their spending slowed.
 
By Max Kozlov, Alexandra Witze & Dan Garisto 

Weeks after the US Congress rejected unprecedented cuts to science budgets that the 
administration of US President Donald Trump had sought for 2026, funding to several 
agencies that award research grants is still not freely flowing.

April 24 Firing of National Science Board

White House stalls release of approved US science budgets

https://www.acs.org/policy/washington-science/2026-public-comments/2026-acs-statement-nsb-firings.html?elqE=17341&elqC=10169


Garbology  Chapter 12  

"Put-downs, Pickups and the Power of No"

The chapter describes changes one family of consumers made to benefit the 

environment. If we all followed their example, what social and economic 

impacts might result?



zero waste home



The Juggery Refill Shop



What's left in Chem 104Q2?

Monday lecture – finish Chapter 13

Tuesday labs – fill out surveys, 
       presentations on advanced materials / review panel
       take home paintings

Wednesday – review for exam 3

Friday – exam 3
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