
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 

Abstract:  
Excitons, electron-hole pairs bound by Coulomb interaction, are 
important quasi-particles that have profound effects on the 
optoelectronic properties of semiconductor materials. Excitons are often 
regarded as more localized than free carriers. In this talk, I will show that 
excitons can be significantly more mobile than free charge carriers in 
certain materials. Two case studies will be presented based on our recent 
experimental work using photocurrent imaging. The first is hybrid 
inorganic-organic lead halide perovskites, where the exciton scattering 
with optical phonons is suppressed compared to free charge carriers 
because of the dipolar nature of excitons. The second case is topological 
insulators. We observed millimeter-long transport of photogenerated 
carriers, which can be understood by superfluidic exciton condensation. 
Highly non-local excitons may find novel applications in energy harvesting 
and quantum computing. 
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