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Abstract: 
Defect tolerance signifies the tendency of a semiconductor to retain its electronic, optical and 
optoelectronic properties even in the presence of defects. Colloidal semiconductor 
nanocrystals like CdSe posses a notorious problem of surface defects, that trap charge 
carriers, severely limiting their properties. In this presentation, I will discuss our recent 
results suggesting defect tolerance behavior of cesium lead halide perovskite nanocrystals, 
where surface defects have minimal influence on the electronic, optical and optoelectronic 
properties.1-4  
 
Our colloidal CsPbBr3 nanocrystals (11 nm) exhibit ~90% photoluminescence (PL) quantum 
yield with reduced blinking along with very high (~ 4500 cm2V-1S-1) carrier mobility 
(measured using THz spectroscopy) within a nanocrystal. These results suggest a near 
absence mid-gap deep trap states in these nanocrystals. This interesting behavior of cesium 
lead halide nanocrystal, where surface defects do not form trap states, originates from its 
unique electronic band structure where anti-bonding interactions of Pb 6s orbital with halide 
p orbitals forms the valence band maximum, and the conduction band minimum gets 
stabilized by spin-orbit coupling of Pb 6p states. 
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