POST-DOCTORAL POSITION

1 year, European project GOTSOLAR : http://gotsolar.eu

Laboratoire Aimé Cotton, Orsay, France
E. Deleporte
Tel: 01 69 35 20 24

E-mail: Emmanuelle.Deleporte@ens-cachan.fr

Fig 1: Structure of _
CH3NH3PbX3 F|g 2: CH3NH3Pb|3
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monocrystals

Since 2012, the hybrid organic-inorganic perovskitd#tNH;PbX;, where X is an halogen: |, Br, CI (fig.
1) represents a “material breakthrough” for pholt@fos: in only 3 years, the efficiency of ¢gMHsPbk based
solar cells has progressed from 12% to 22% [1]eB#wdecisive properties of this semiconductor @xpthis
spectacular breakthrough: good ambipolar trangpraperties, mobilities as high as several 16.¥hs?, large
diffusion lengths of the carriers of several 100 anbandgap tuning easily performed by substitutio or using
mixed halide ion compositions. Since 2014, it appedso that the properties of the hybrid peroeskare very
interesting, not only for photovoltaic cells butsal for light emitting devices. Nevertheless, theated
photophysics of these semiconductors are still anknand are quite necessary to optimize the priggeof the
material for both photovoltaics or emitting devieggplications.

Until now, the fundamental studies are usually genked on spin-coated hybrid perovskite thin lay2/3].
These thin layers are highly polycristalline and ¢uality of the layers depend strongly on thelsgsis conditions
and on the substrates. As a consequence, the stsitiiev a great variability of the electronic prdigsr as a
function of the morphology of the polycristallinkirt layers, since the optical properties are doteihdy the
defects at low temperature. In particular, the siz¢he crystallites, varying between several 1@0ameters to
several micrometers, has a great impact on thegeggy, the lifetimes and the excitonic propeifdes].

LAC team has recently synthesized millimeter sdajbrid perovskites crystals through chemistry in
solution (fig. 2). These bulk crystals have beemaiestrated to be monocrystals, having a very lonsig of
defects, thus allowing to study the intrinsic pndigs of the material. Carrier diffusion lengtharreer dynamics,
carrier-carrier interactions, relation between rhatpgy and luminescence will be investigated. Tratadies will
be performed by means of photoluminescence, mibatgiuminescence, time-resolved photoluminescemce a
femtosecond pump-probe spectroscopy as functitengberature.

LAC group has a huge expertise of hybrid perovskigptimization and optical properties of the mater
[6], introduction of the material in vertical miaavities working in the strong coupling regimelie framework of
polaritons lasers [7,8].
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