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Abstract:
Two-dimensional (2D) layered organic-inorganic lead halide perovskites have emerged as new
generation of optoelectronic materials due to their naturally formed multiple quantum-well structure,
unique photoelectric properties and better environmental stability compared to three-dimensional
perovskites [1]. Recently, intentional doping with magnetic impurities in the perovskite family has
been performed for introducing new functionalities in semiconductors. For example, defect-tolerant
CsPbX3 (X=Cl, Br, I) nanocrystals were doped with Mn to improve optical properties and
thermodynamic stability of the host material [2]. While the properties of free excitons or devices with
Mn-doped 2D perovskites have been investigated, studies on excitonic matter and their interaction
with Mn impurities remain elusive. In this work, we synthesized large-area, Mn-doped BA2PbBr4
(BA=C4H9NH3) single crystals by a one-pot solution method. We investigated the exciton-biexciton
population and relaxation dynamics in terms of the mass action law as a function of Mn doping ratio
in order to understand the impact of Mn on the optical properties of the 2D perovskites. We report
on some key physical parameters such as biexciton binding energy and exciton-exciton capture
coefficient to form a biexciton by analyzing both temperature- and power-dependent
photoluminescence spectroscopy.
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Fig. 1. Photograph of BA2PbBr4 and Mn(2016).
doped BA2PbBr4 single crystals under white
light (left) and 405-nm laser light (right).

