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“Mapping the energy landscape of singlet fission microcrystals using ultrafast 

2D White-Light Microscopy” 

 
 

Crystallinity in light harvesting materials creates uniform energy levels capable of 

transporting energy and charges. Defects in the crystal lattice, caused by grain boundaries, 

vacancies, surfaces, and impurities, alter the energy levels and thereby impacting transfer.  

To study the original of defects and their spatial dependence, we coupled an ultrafast Two-

Dimensional White-Light (2DWL) spectrometer to the optical objective of an atomic force 

microscope. Broadband pump-probe images can be generated and 2D WL spectra collected 

at specific points. Data on TIPS-pentancene single crystals, a single fission material, 

produce images that are maps of the heterogeneity of the electronic energy landscape. 

Interestingly, we identify the presence of crystallin polymorphs whose charge transfer 

couplings dramatically alter the dynamics of singlet fission. 

 
Martin T. Zanni is the Meloche-Bascom Professor of Chemistry at the University of 

Wisconsin-Madison. He received his PhD from the University of California-Berkeley, 

working with Dan Neumark, and was an NIH Postdoctoral Fellow at the University of 

Pennsylvania with Robin Hochstrasser. He is one of the early pioneers of 2D IR 

spectroscopy and has made many technological innovations that has broadened the 

capabilities and scope for a wide range of multidimensional spectroscopies and 

microscopies. He utilizes these new techniques to study topics in biophysics, chemical 

physics, photovoltaics, and surface science. He has received many national and 

international accolades for his research, including the Research Initiatives Award from the 

National Academy of Sciences and the Raymond and Beverly Sackler Prize from Tel Aviv 

University. He is the only person to have received the ACS Nobel Laureate Signature 

Award as both a student and a mentor. He founded PhaseTech Spectroscopy Inc., which is 

the first company to commercialize 2D IR and 2D Electronic spectroscopies. 

https://www.chem.wisc.edu/users/zanni
https://chem.umn.edu/profiles/marc-hillmyer
https://chem.umn.edu/profiles/marc-hillmyer
https://chem.umn.edu/profiles/marc-hillmyer

