Metal halide perovskite (MHP) quantum dots and nanocrystals for
luminescence and photovoltaic applications

Metal halide perovskites (MHPs) have garnered great attention for their impressive luminescence and
photovoltaic performance. Although discovered in the late 19™ century, the real potential of MHPs was
identified just a decade ago. These materials prove to be the next generation of photonics and optoelectronic
devices for their improved skyrocketed performances that pose a competition to the existing generation of
devices. Despite its countless advantages, perovskite nanocrystals (PeNCs) and quantum dots (QDs) have faced
issues with its stability and applicability. Researchers all around the globe are probing for ways to improve the
stability of MHPs by introducing novel synthesis strategies, capping agents, encapsulation, varying of the
precursors, etc.

Lead-halide perovskites (LHPs) have shown the greatest potential among all the MHPs. By tuning the
composition of the halides (X = ClI, Br, I), it is possible to tune the color emission from blue to red. However,
the lead-toxicity discourages the use of LHPs to commercial applications and hence, other alternatives with less-
lead or lead-free compositions are being investigated. In our pursuit to prepare high quality MHP NCs, we have
adopted wet chemical methods by dissolving the precursor salts in the organic solvents. Our plans involve the
synthesis of LHPs and lead-free perovskites, double perovskite NCs and QDs by different methods such as
Ligand-assisted reprecipitation (LARP), emulsion synthesis, Ultrasonication bath, hot-injection (HI).
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Fig. 2 CsPbX; (X = Cl, Br) NCs under normal light and 360 nm NUV.
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