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Halide perovskites (HPs) have recently emerged as a promising new class of semiconductors. In only a few years, the
efficiency of solar cells based on HP has exceeded 25%, close the best silicon solar cells. They are also intensely
investigated for the realization of light emitting devices (Laser, LED). They can be synthetized as bulk material but also
in the form of low dimensional 2D layered perovskites and 0D quantum dots. They achieved the unique feat to be highperformance, high quality semiconductors and simultaneously low cost solution-processable materials. The reasons
behind their remarkable properties are still not fully understood. A better fundamental knowledge of their photophysical
properties could be crucial to remove the last obstacles to the wide spread application of HPs.
During the internship, the student will investigate the optical properties
of HPs with a special emphasis on the properties of low dimensional
2D layered HP. They formed self-assembled multi-quantum well
structures with inorganic layers sandwiched between large organic
cations (Figure 1). Due to quantum and dielectric confinement,
strongly bound excitons can be formed at room temperature. [1,2]
The studies will be based on a combination of time-resolved microphotoluminescence (PL), PL excitation and absorption spectroscopy,
at room and cryogenic temperature. The objective will be to achieve a
better understanding of the radiative and non-radiative recombination
processes and of the impact of defects and electron-phonon coupling.
[3] In the long term, we aim at a control of these radiative and nonradiative processes based on the chemical engineering of low
dimensional HP, in order to optimize the efficiency of optoelectronics
devices.
The student will join a team of physicists and chemists (6 permanent
staff), with a long experience and an expertise in the optical
spectroscopy and chemistry of HPs. The team is also strongly implied
in the application of halide perovskites to solar energy conversion and
light emitting devices.[4]
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Figure 1: Schematic representation of the
photogeneration of excitons in a 2D halide
perovskite, formed of inorganic layers (PbI6
octahedra) and large organic molecule
(phenylethylammonium, in blue)
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