“la Caixa” INPhINIT PhD fellowship expression of interest
Atomic scale investigations of 2D transition metal dichalcogenides
About the Project
Two-dimensional transition metal dichalcogenides (2D-TMDs) has emerged as promising
materials with diverse electronic properties ranging from semiconductors, superconductors to
quantum spin hall insulators. The development of new strategies for their synthesis and
atomically manipulation is then crucial for future applications.
This research project will be focused on the fabrication of novel high-quality TMD structures and
their characterization by means of low-temperature scanning tunneling microscopy, providing
fundamental insights into their properties at the atomic scale and connecting them with possible
applications. The fabrication of the TMD structures will be produced by epitaxial growth on welldefined surfaces under UHV conditions. As a result, vertical and lateral TMDs structures will be
obtained with high-quality, large domains and sharp interferences. Subsequently, selected
number of defects will be created as a unique opportunity to expand their properties. The
identification of defects and their impact on the electronic properties of the TMDs layers will be
explored at the atomic scale.
The Nanoscale Imaging of 2D Materials group has extensive experience in the study and
manipulation at atomic scale of 2D materials based on a surface science approach, involving
well-defined surfaces under ultra-high vacuum (UHV) conditions and low temperature scanning
tunneling microscopy and spectroscopy (LT-STM/STS).
We are looking for a highly motivated PhD student with a solid background in condensed matter
physics and strong interest in experimental physics. The main responsibilities and duties of the
PhD student will be:


Operate and maintain an UHV system including standard sample preparation
facilities, such as ion sputtering, sample annealing, material evaporators (atomic
and molecular) and quadrupolar mass spectrometer (QMS).



Synthesis and characterization at the atomic scale of 2D materials on distinct
substrates by means of low temperature scanning tunneling microscopy, low energy
electron diffraction (LEED) as well as auger electron spectroscopy (AES) in
combination of transport measurements.



Analysis and dissemination of results.

The most part of this experimental work will be developed at IMDEA-Nanoscience institute,
however, the candidate will also collaborate with international theoretical and experimental
groups and visits and short-term collaborations will be planned.
http://nanociencia.imdea.org/nanoscale-imaging-of-2d-materials/group-home

How to apply
This is a competitive fellowship opportunity, funded through “la Caixa” INPhINIT programme.
Interested candidates should get in contact (Manuela.garnica@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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