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Charge localization through symmetry breaking in
doped perovskite nanocrystals for fast and efficient

luminescence
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Lead-halide perovskite nanocrystals have emerged as high-performance semiconductors for efficient optoelec-
tronic devices, especially in light-emitting diodes (LEDs) for bright and flexible displays. Atomic doping with
transition metals other than lead has been shown to dramatically boost the luminescence of these nanocrys-
tals. Yet, we still do not fully understand why these materials work so efficiently.
In this talk, I will give an overview of our recent work on understanding the high luminescence yields ob-
served in a variety of doped nanocrystals, including Mn, Ni, and Zn.
We find that the dopant-induced lattice periodicity breaking results in transient charge localization, increasing
the overlap of electron and hole wavefunctions. This leads to increased radiative recombination rates – a prop-
erty that is typically intrinsic to a semiconductor and hard to change – and an overall higher luminescence
yield. Our results pave the way to highly efficient displays and quantum emitters.
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