“la Caixa” INPhINIT PhD fellowship expression of interest
Chiral spin textures controlled by electric fields
About the Project
Around 15% of global emissions by 2040 will be caused by computer operations on pc,
smartphones, tablets and “internet of things” devices. Moreover, thousands or millions of items,
daily, could be transmitting and leaking sensitive information without the user’s knowledge.
Nanotechnological solutions are needed to face the societal challenges for information and
communication technologies (ICT) in energy, artificial intelligence and data security, i.e. finding
novel architectures functioning at reduced electrical power, performing cognitive tasks, and
providing a high level of data encryption.
The SpinOrbitronics Team at IMDEA Nanoscience lead by Prof. Perna, specializes in the
nanofabrication of hybrid spintronics systems and their surface/interface and magnetotransport properties. The group searches novel systems and architectures in which the magnetic
interactions can be manipulated by acting with electric fields, enabling the realization of fast and
low consumptive programmable devices. Such architectures require materials with suitable spin
transport channels and topologically stable spin textures that can act as fast information
carriers. In addition, the ability to manipulate the magnetic state of a material by acting
through an electric gate voltage or current would permit to additionally reduce the power
consumption and improve processing speed.
The PhD project aims at characterizing and testing magnetic systems/devices with strong and
tunable interfacial SO interactions that host stable chiral spin textures (as magnetic skyrmions)
and operate at room temperature. We will exploit the advantages of combining ferromagnetic
(FM), ferrimagnetic (FiM), non-magnetic (NM), heavy metals (HM) and ferroelectric (FE)
compounds in form of multilayers and control the interfacial magnetic properties to build
voltage-controlled resistive and magnetic switching devices exhibiting low power, high velocity
and large density, as well as efficient spin injection/detection.
The position is open to candidates with a background in Physics or Materials Science. Open
minded applicants, with a passion for condensed matter physics and physical phenomena at the
nanoscale, and a curiosity for advanced instrumentation are highly welcome.

The role of the hired PhD candidate will be to design and characterize the multilayer
heterostructures in different geometries by varying the material stack sequence and the device
geometry by using the experimental capabilities of the group. The applicant will be trained to
the use of the UHV growth, nanofabrication and the in situ and ex situ characterization
techniques available at the institute. The characterizations of the systems will include in-situ Xray and UV photoemission spectroscopy, ex-situ Kerr magnetometry and microscopy, second
harmonic and spin Hall magnetoresistance measurements, ferroelectric and magnetic switching.
The candidate will be also involved in synchrotron campaigns, in group meeting and in the
experimental activities with collaborators of the EU FLAGERA SOgraphMEM project
(coordinated by Prof. Perna), the national FUN-SOC and the regional NanoMagCOST-CM
projects.
https://nanociencia.imdea.org/research/research-programs/nanomagnetism/spinorbitronics

How to apply
This is a competitive fellowship opportunity, funded through “la Caixa” INPhINIT programme.
Interested candidates should get in contact (paolo.perna@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 over 40
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.
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