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Hybrid Organic
Perovskites

ABX, composition

« B=Pb or Sn
« X=I, Br, or ClI
« Solution processable

« 23% power conversion efficiencP/ with
polycrystalline thin film solar cells

* Increase ionicity I<Br<Cl

« Eg increases with increasin
temperature (stabilization of out-of-
phase band edge states)

B. Saparov, D.B. Mitzi, Chem. Rev., 2016, 116, 7, 4558-4596

Y. Yang, et. al., Nature Photonics, 10 (2015) 53
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(Ruddlesden-Popper) films
* BA=n-butylammonium
 MA=methylammonium
 Solution processable thin films
 Single inorganic layer (2D) n=1
 Fully 3D perovskite n=«
2D structures high quantum and 3 L=1255A

dielectric confinement

J. Phys. Chem. C 2017, 121, 47, 26566-26574
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Temperature Dependent PL

Normalized Intensity
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* Two dominant transitions
with strong absorption
resonances (P1 and P3)

* Well separated from
continuum (2.9 eV)

* Increasing temperature
results in broadening and
reduced number of peaks
due to thermally mediated
escape of trapped carriers

Hamidreza Esmaeilpour, Brandon K. Durant, lan R. Sellers, paper under review
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) Exciton Dynamics 2D vs 3D
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Conclusions

* 2D perovskites show much greater binding energies for
multiple exciton transitions

* Highly bound exciton Frenkel-like

* Weakly bound exciton stronger ionic coupling and long-
range polarization of the lattice

* Short range variations in structure

e Studies on varying the ionicity of 3D thin films ongoing
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