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Perovskites for Sola

Overview

Introduction

Hybrid perovskites solar cells are a promising solution in the field of
photovoltaic devices to overcome the efficiencies/cost ratio of
conventional solar cells. The understanding of the processes upon
absorption of light in these materials will aild to a rational

improvement of their performances.
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Objectives

We aim at establishing an iterative strategy in order to improve the
efficiencies of perovskite solar cells going from the synthesis and
preparation to spectroscopic studies of the charge carrier dynamics
and their theoretical simulations. Each study will feed back into the

others aiming to a rational improvement of the device performance.

Perovskite thin film solar cells

Fig. 1 — Schematic perovskite solar cell structure

Figure 1 shows a typical perovskite-based
solar cell architecture. We will use three
different preparation methods (Fig.2):

(a) One-Step Precursor Deposition (OSPD);
(b) Sequential Deposition Method (SDM);
(c) Dual-Source Vapor Deposition (DSVD).
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Fig. 2 — Popular perovskite solar cell fabrication methods

Ultrafast spectroscopy

Ultrafast spectroscopy is a powerful tool
to investigate charge carrier dynamics,
like evolution of excitons, radiative

recombination and charge trapping (Fig.

Fig. 3 — Schematic view of ultrafast processes upon light absorption
in a perovskite nanoparticle.

We will use: a) transient absorption, b)
ultrafast photoluminescence, c) time
resolved X-ray absorption, aimed at
gaining a deeper insight into the physical
processes behind the extraordinary
efficiency of perovskite solar cells.
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Computational studies

Electronic structure of perovskites is
investigated by: a) Density Functional
Theory (DFT, Fig. 4), taking into account
a) spin-orbit coupling effects; b) GW
methods for studying many body effects;
c) high-throughput ab initio calculations
on perovskites differing in cations,
halogens and different structural
symmetry to study band gap energies and
effective masses.
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Fig. 4 —Band structure of CH;NH;PDbl,
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Energy Turnaround

WP1

Preparation and
optimization of
perovskite thin films
and ETMs
Interface engineering
and optimization

WP2

Ultrafast optical and
core-level

characterization of

charge carrier dynamics

Goal:
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WP3

Crystal and Electronic
structure
Charge relaxation and
migration
Defect states (bulk and
surface)
Modelling of surfaces,
interfaces and
injection
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