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His research has focused on the development and application of ultrafast laser spectroscopy to unraveling 
the behavior of materials for energetic applications. In 2006 his group developed State-Resolved 
Pump/Probe spectroscopy (SRPP), a variation on transient absorption (TA) spectroscopy but with 
simultaneous measurement of two TA spectra with different pump wavelengths, both at once. This ability 
enabled us to obtain state-to-state precision in evaluating the dynamics of charge carriers in 
semiconductor quantum dots (QD). His group applied this SRPP method to QD since 2006, and have 
created numerous breakthroughs with high profile papers in Physical Review Letters and Nano Letters and 
numerous invited review articles to place the work in a broad context. Since 2013 his group has done 
groundbreaking work to understand the nature of the surface of semiconductor nanocrystals (NC). NC are 
defined by their large surface area, yet their surface had been their most poorly understood aspect since 
their discovery in the 1980s. His group has produced the first and only microscopically rigorous theory of 
how to think about surfaces of NC. Since 2015, his group developed in a new ultrafast laser lab, two new 
instruments. We developed a new non-classical optics way to perform Two-Dimensional Electronic 
Spectroscopy (2DE). 2DE represents the current state-of-the-art in spectroscopy. Rather than merely 
follow the lead of other world experts, we developed our own solution which is among the most powerful 
2DE spectrometers in the world. This 2DE instrument has already produced breakthrough results in Nature 
Communications and Proceedings of National Academy of Sciences. In 2019 his group has embarked upon 
a totally new research direction, focusing on semiconductor perovskites after 15 years of work on 
semiconductor QD. In QD the basic science came down to excitons and in perovskites the basic science 
comes down to polarons – different physics. In our first three papers in one year, we have done 
groundbreaking work on dynamics of charges and lattices in perovskites 


