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CONTRATOS PREDOCTORALES 2020 SEVERO OCHOA 
 
 

PROJECT TITLE / JOB POSITION TITLE: 
 

Efficient light-emitting two-dimensional hybrid perovskites studied using high pressure 

 
 
RESEARCH PROJECT / RESEARCH GROUP DESCRIPTION: 
(2.000 characters – including spaces) 
 

Hybrid organic-inorganic lead halide perovskites, which are causing a paradigm shift in 
photovoltaics, also exhibit very promising light emission efficiencies. In particular, layered 
two-dimensional (2D) hybrid perovskites display unique emission properties, making them 
suitable candidates for next-generation light-emitting devices. A salient feature of this class of 
materials is the peculiar interplay between the organic and inorganic degrees of freedom, 
which plays a crucial role in their structural, vibrational, optical, and transport properties. For 
instance, the optical emission in 2D perovskites is driven by the coupling between excitons 
(electronic optical excitations) and phonons (quantum of vibrations). However, the detailed 
mechanism of this coupling, which is controlled by the organic spacers, is still a matter of 
debate. In this respect, high-pressure techniques offer the possibility to vary intermolecular 
and interlayer distances in a controlled way, having large impact on the structural and 
consequently the electronic and optical properties of the solid. The main goal of the present 
project is to unravel the light emission mechanism in 2D hybrid perovskites by means of 
combined optical spectroscopy studies as a function of pressure and temperature. The long 
term objective is to tailor and improve light emission in purposely-designed heterostructures 
of different few to single-layer hybrid perovskites and, if possible, using also layered 
transition-metal dichalcogenides, fabricated by lapping and subsequent transfer onto a 
substrate just like graphene.   
 
Prof. Goñi is an experimental physicist with broad interests and expertise in solid-state 
physics, optical spectroscopy, and nanostructured energy materials. He is leading the 
NANOPTO group activities on high-pressure physics and optical properties of hybrid 
perovskites.    
 

 
JOB POSITION DESCRIPTION: 
(2.000 characters – including spaces) 
Include all the relevant information about the position, role, responsibilities and skills required within the 
project/group 

 

The prospect FPI fellow will be trained in a broad range of multidisciplinary skills, including 
relevant aspects from chemical physics, material science and engineering as well as in the 
characterization and processing of layered semiconductors for the fabrication of novel light-
emitting devices, using a variety of methods which would necessarily be carried out in high-
tech controlled environments (e.g. clean room class 10.000). The work plan to be developed 
by the fellow includes: 
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-To be acquainted with the use of diamond anvil cells (DACs) for performing optical 
spectroscopic experiments at high hydrostatic pressures, also at cryogenic temperatures. 
-To use several techniques for the characterization of the produced light-emitting materials 
and devices like full optical characterization by spectroscopic ellipsometry, 
photoluminescence, Raman microscopy, photocurrent mapping, external quantum efficiency 
and light emission efficiency measurements. 
-To set up, test and calibrate an apparatus, including optical system, designed to fabricate 
heterostructures using different 2D (layered) semiconductor materials by lapping and 
posterior transfer to a desired substrate. 
-To design experiments, to perform a critical analysis of the obtained results and to extract 
the essential physics from the outcome of his/her research. 
 
The fellow will be also trained in non-transferrable skills, such as communication, academic 
English writing, ethics in research or intellectual property protection, offered to the fellow 
through the Severo Ochoa training opportunities at ICMAB. 
 
Any previous knowledge in solid-state physics, optical spectroscopy, and nanofabrication 
would be appreciated but is not strictly necessary. 

 
GROUP LEADER: 
 

Title: Prof.  
Full name: Alejandro R. Goñi 
Email: goni@icmab.es 
Research project / Research Group website:  
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