
 

Ultrathin perovskite nanocrystals suitable for
use in tunable and energy-efficient LEDs

October 26 2015

  
 

  

Perovskites have recently emerged as a most promising material for low-
cost production of highly efficient solar cells. In particular, the so-called
organic-inorganic metal halide perovskites are among the most exciting
recent discoveries in the field of photovoltaics in. In less than five years,
researchers have succeeded in increasing the energy-converting
efficiency of perovskite-based solar cells from 4 to more than 20%.
Indeed, in this respect, these relative newcomers have already overtaken
many alternative photovoltaic materials, such as purely organic ones.
Furthermore, perovskites are not only capable of absorbing light and
converting it into electricity, they also display outstanding properties as
light emitters.

Now a group of LMU researchers led by Alexander Urban and Carlos
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Cardenas-Daw at the Chair for Photonics and Optoelectronics of
Professor Jochen Feldmann, has succeeded in synthesizing perovskite
nanocrystals in the form of ultrathin nanoplatelets whose emission
characteristics can be tuned by altering their thickness. The resulting
nanoplatelets are some 300 times thinner than the perovskite films
conventionally used in the fabrication of solar cells. "The platelets are so
thin that I could hardly believe my eyes when I first saw them in the
electron microscope," says Jasmina Sichert, a PhD student in Feldmann's
department and first author of the new study.

By systematically altering the relative concentration of organic cations
used in their synthesis, the Munich researchers were able to obtain
nanoplatelets that were less than 1 nanometer thick, corresponding to a
layered stack the height of a few atoms. "I was absolutely astonished
that, in spite of their enormous surface area, these platelets emitted such
an intense blue luminescence," adds Alexander Urban. In fact, the
properties exhibited by these minuscule particles are inexplicable in the
context of classical physics. They can be accounted for only by invoking
the laws of quantum physics, as confirmed by theoretical calculations
carried out by the team.

Moreover, not only could platelets of varying thickness be produced in a
controlled manner by modifying the conditions of their synthesis, these
changes also resulted in striking alterations in their optical properties: In
fact, the light emitted by the perovskite nanoplatelets was found to
depend on their thickness. By adding layers to the crystal lattice, the
researchers were able to progressively change the color of the emitted
photoluminescence from violet to blue and finally to green. "We now
hope to extend the tunability of the radiation emitted by our perovskite
nanocrystals over the entire visible range and beyond. This would make
it possible to manufacture energy-efficient and economical LEDs that
radiate light of virtually any desired color," says Jochen Feldmann. In
addition, the novel nanoplatelets are ideally suited for use in lasers.
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  More information: Jasmina A. Sichert et al. Quantum Size Effect in
Organometal Halide Perovskite Nanoplatelets, Nano Letters (2015). 
DOI: 10.1021/acs.nanolett.5b02985

Provided by Ludwig Maximilian University of Munich

Citation: Ultrathin perovskite nanocrystals suitable for use in tunable and energy-efficient LEDs
(2015, October 26) retrieved 26 April 2024 from https://phys.org/news/2015-10-ultrathin-
perovskite-nanocrystals-suitable-tunable.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://dx.doi.org/10.1021/acs.nanolett.5b02985
https://phys.org/news/2015-10-ultrathin-perovskite-nanocrystals-suitable-tunable.html
https://phys.org/news/2015-10-ultrathin-perovskite-nanocrystals-suitable-tunable.html
http://www.tcpdf.org

