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We are a new physical chemistry lab at UIUC broadly interested in developing quantum sensing methods 

for applications in the molecular sciences. In this talk I will primarily discuss two studies from my previous 

work that set the stage for my independent lab’s ongoing and future research. First, I will discuss how 

framing single-molecule fluorescence microscopy as an exercise in quantum parameter estimation can yield 

surprising insights. Then I will describe how we leverage nitrogen-vacancy color centers in diamond to 

perform micro- and nanoscopic magnetometry. 
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Professor Backlund received his B.S. in Chemistry with a minor in Math from the University of 

California, Berkeley in 2010. He then pursued his graduate studies at Stanford University as a 

Robert and Marvel Kirby Stanford Graduate Fellow, where he conducted research in the lab of W. 

E. Moerner. After earning his Ph.D. in Chemistry (with concentration in Chemical Physics) in 

2016, he joined the lab of Ron Walsworth as a postdoctoral fellow in the Division of Atomic and 

Molecular Physics at the Harvard-Smithsonian Center for Astrophysics and the Department of 

Physics at Harvard University. Prof. Backlund joined the faculty at UIUC in 2020. 
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