“la Caixa” INPhINIT PhD fellowship expression of interest
Fundamentals of charge transport in novel two-dimensional materials
About the Project
Metal-organic frameworks (MOFs) are hybrid materials consisting of networks of organic
ligands connected by metal ions. The large degree of structural and chemical tunability and longrange crystalline order have made MOFs promising materials for a large variety of applications
(prominently gas storage/separation and catalysis); however, the electrically insulating
character of the majority of MOFs has prevented them to be considered for applications
requiring long-range charge transport. The recent discovery of electrically conductive MOFs has
hence opened broad areas of potential applications of MOFs in optoelectronics and gas sensing.
This project is devoted to the electrical characterization of a novel subclass of MOFs where
two-dimensional (2D) graphene-like hexagonal lattices are obtained from trigonal organic
ligands coordinated by square-planar atomic metal nodes. At present, these 2D van der Waals
(vdW) stacked materials are the work-horse within the emerging field of conductive MOFs, with
reported sample’s conductivities as large as 2500 S/cm at room temperature. Recently, we have
reported record 220 cm2/Vs mobility for a direct bandgap semiconducting 2D MOF, this aspect
open the path for developing MOF based electronic devices. In this proposal we aim at
establishing exquisite correlations between chemistry, properties and functionality by fine
tuning 2D in-plane chemistry. Furthermore, this will be done both in bulk (vdW stacks) and in
single layer samples.
The main tool that will be employed will be time-resolved Terahertz spectroscopy, a tool that
allows the determination of the time resolved (photo)conductivity of a sample in a contactless
fashion and on ultrafast timescales. This tool will be complemented by conductivity contact
methods as 4-probe and Quantum Hall effect. State-of-the-art 2D samples will be provided via
external collaborations.
The candidate should have a PhD in Physics, Physical-Chemistry, Material Science or in a closely
related field of science. An ideal candidate will have research interests aligned with: charge
carrier dynamics, charge transport, 2D materials, organic electronics (metal- and covalent-

organic frameworks), surface science, quantum materials and/or nanodevices. Practical skills on
electrical characterization (optical and magneto-electrical) will be an advantage for the
development of the project. Furthermore, the ability to work on an interdisciplinary topic and
international environment, analytical but creative thinking and effective communication skills
are also of importance.
The project will be conducted at IMDEA Nanoscience (Madrid, Spain), a Severo Ochoa center of
excellence. Furthermore, during the PhD, the selected candidate is expected to do several
placements at the Max Planck Institute for Polymer Research (Mainz, Germany), where Dr.
Cánovas (PI for this project) is officially appointed as Max Planck Partner Group. All advanced
laboratory services at IMDEA Nanoscience and the Max Planck Institute for Polymer Research
will be available to the student working in this project. The selected candidate will benefit from
an exciting line of research within a high profile international collaboration; and being exposed
to different scientific environments and world-class facilities.
https://www.nanociencia.imdea.org/home-en/people/item/canovas

How to apply
This is a competitive fellowship opportunity, funded through “la Caixa” INPhINIT programme.
Interested candidates should get in contact (Enrique.canovas@imdea.org) for an informal
discussion about the project and how we can support your application.

About IMDEA Nanociencia
IMDEA Nanociencia is an interdisciplinary research centre dedicated to the exploration of basic
nanoscience and the development of applications of nanotechnology in connection with
innovative industries. Our purpose-built building was inaugurated in 2014 and the institute has
since been consecutively awarded with the highest national recognition of scientific excellence
and international impact. The institute has a high scientific output >2,000 indexed publications
(~200 per year, >80% in Q1 journals) and counts with state-of-the-art facilities in 30 operative
laboratories.
We are located at the UAM-CSIC Cantoblanco Campus, a highly competitive world–class
research environment with access to facilities from the Universidad Autónoma de Madrid
(UAM), several Spanish Scientific Research Council (CSIC) centres and Madrid Science Park. The
Cantoblanco Campus is just a few minutes away from Madrid’s lively city centre, connected by
“cercanías” trains and several bus lines.
IMDEA Nanociencia hosts over 200 scientists in a true international and inclusive environment,
who tackle complex multidisciplinary problems through scientific excellence and best practice.
We are fully committed to equality and diversity in the workplace and we encourage
applications from all candidates irrespective of their background.
proyectos.nanociencia@imdea.org
@IMDEANano
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