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Introduction 
 

How does so-called Nanoscience and Nanotechnology impact on modern society?  
What are important scientific and technological nanotech fields at present?  
What novel properties are created by precise manipulation of materials at atomic scale?  
Can we construct novel building blocks with nano-scale precision and for what purpose?  
What is the link between nanotech and life science? 
What are there ethical or legal aspects we should know and care about? 
What business opportunities arise in e.g. life-science, biotech, ICT or consumer products? 
 
In the academic year 2018-2019, the 13th edition, Capita Selecta Lectures of Nanoscience and 
Nanotechnology1, comprises of 12 lectures that will address a.o. the above questions. The lecturers are 
local and international experts on the selected topics, of which you can find the program details in this 
brochure. The topics are selected with input from the Erasmus Mundus program partners2 and input 
from the students. 
 
The topics, dates and location of the 2018-2019 lectures are as follows: 
 

  Name Affiliation Titel Host 

Feb. 12 Peumans 
Peter 

imec Scalable nanotechnology in healthcare: the 
present and future 

KU Leuven 

Feb.19 Balestro 
Franck 

Neel Inst. Grenoble Molecular magnets for Quantum 
Information Processing 

Univ. Grenoble 
Alpes  

Feb. 26 Torres Victor Chalmers Univ. of 
Techn. 

Microresonator frequency comb technology Chalmers Univ. of 
Techn. 

March 5 Mikolajick 
Thomas 

TU Dresden Semiconductor Memories: Current Status 
and Options for the Future 

TU Dresden 

March 12 Reiss Peter 
Inst. Nanosciences 
et  Cryogenie - CEA, 
Grenoble 

Semiconductor nanocrystals: from 
conventional quantum dots to metal halide 
perovskites 

Univ. Grenoble 
Alpes  

March 19 Eyckermans 
Sven 

UGent-VIB Novel concepts to study the complexes of 
proteins inside the human cell.  

KU Leuven 

March 26 Bals Sara UAntwerpen 3D characterization of nanomaterials by 
electron tomography: how low can we go? 

KU Leuven 

April 2 Simmchen 
Juliane 

TU Dresden Smart materials for micromotors TU Dresden 

April 30 Braeken Dries imec You-on-a-chip KU Leuven 

May 7 Aerts Stein KULeuven-VIB 
Technology and Machine Learning for 
Single-Cell Genomics KU Leuven 

May 14 
Cappello 
Giovanni 

Univ. Grenoble 
Alpes 

Biological tissue: a composite and 
poroelastic systems 

Univ. Grenoble 
Alpes  

May 21 
Moth-
Poulsen 
Kasper 

Chalmers Univ. of 
Techn. 

Self-assembled devices made from 
nanoparticles and single molecules 

Chalmers Univ. of 
Techn. 

 
All lectures are broadcast live by the Audio-Visual department of the K.U. Leuven (ICTS) to all Erasmus 
Mundus partner universities using a Virtual Classroom concept.  
 
The lectures are open to everyone interested in the field and compulsory for the students in both 
Master programs. All lectures are always followed by a discussion session involving the lecturers, the 
students and nanotechnology professionals. 
 
 
 
 

                                                
1These lectures are organized in the frame of the Courses H6L3 “Capita Selecta of Nanoscience and Nanotechnology” within the 
Master of Nanoscience and Nanotechnology at the K.U.Leuven and H6N2 “Erasmus Mundus Lectures on Nanoscience and 
Nanotechnology”. 
2K.U.Leuven, TU Dresden, Chalmers University and the Université Jean Fourrier Grenoble. 
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EXPECTATIONS: 
 
This course offers the unique opportunity to interact with experts that typically give keynote lectures 
at major conferences.  The expectation is that all students are present in the auditorium to attentively 
follow the lecture and ask questions.  The video recordings of the lectures will be made available on 
line, only when these conditions are met. 
 
Please do not send personal e-mails to announce your absence for a lecture.  But when there is an event 
organized for a large group of students that need to follow this class, by the university or department, 
that conflicts with one of the lectures, do notify us immediately (preferably months in advance).  
 
 
We look forward to welcome you at the Capita Selecta Lectures. 
 
 
 
Prof. Jo De Boeck, Coordinator H6L3/H6N2 
January 2019.  
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Capita Selecta of Nanoscience and Nanotechnology 
 

Program, Abstracts and CV’s 
 
 

Program 
 
Tuesday, 12 February 2019, 5-7pm (Broadcast from Leuven, Aud. “De Molen”) 
Dr. Peter Peumans, imec, Belgium 
Scalable nanotechnology in healthcare: the present and future 
 
Tuesday, 19 February 2019, 5-7pm (Broadcast from Grenoble) 
Dr. Franck Balestro, Univ. Grenoble Alpes, CNRS – Inst. Néel, France 
Molecular magnets for quantum information processing 
 
Tuesday, 26 February 2019, 5-7pm (Broadcast from Chalmers) 
Dr. Victor Torres, Chalmers University of Technology, Sweden 
Microresonator frequency comb technology 
 
Tuesday, 5 March 2019, 5-7pm (Broadcast from Dresden) 
Dr. Thomas Mikolajick, TUDresden and NaMLab, Germany 
Semiconductor Memories: Current Status and Options for the future 
 
Tuesday, 12 March 2019, 5-7pm (Broadcast from Grenoble) 
Dr. Peter Reiss, CEA Grenoble, France 
Semiconductor nanocrystals: from conventional quantum dots to metal halide 
perovskites 
 
Tuesday, 19 March 2019, 5-7pm (Broadcast from Leuven, Aud. “De Molen”) 
Dr. Sven Eyckerman, VIB-UGent, Belgium 
Novel concepts to study the complexes of proteins inside the human cell 
 
Tuesday, 26 March 2019, 5-7pm (Broadcast from Leuven, Aud. “De Molen”) 
Dr. Sara Bals, University of Antwerp, Belgium 
3D characterization of nanomaterials by electron tomography: how low can we 
go? 
 
Tuesday, 2 April 2019, 5-7pm (Broadcast from Dresden) 
Dr. Juliane Simmchen, TU Dresden, Germany 
Smart materials for micromotors 
 
Tuesday, 30 April 2019, 5-7pm (Broadcast from Leuven, Aud. “De Molen”) 
Dr. Dries Braeken, Imec, Belgium 
You-on-a-chip 
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Tuesday, 7 May 2019, 5-7pm (Broadcast from Leuven, Aud. “De Molen”) 
Dr. Stein Aerts, KULeuven, VIB, Belgium  
Superconducting nano detectors: from terahertz to infrared 
 
Tuesday, 14 May 2019, 5-7pm (Broadcast from Grenoble) 
Dr. Giovanni Cappello, CNRS - Univ. Grenoble Alpes, France 
The Biological Tissue: a composite and poroelastic material 
 
Tuesday, 21 May 2019, 5-7pm (Broadcast from Chalmers) 
Dr. Kasper Moth-Poulsen, Chalmers Univ. of Technology, Sweden 
Self-assembled devices made from nanoparticles and single molecules 
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Tuesday, February 12, 2019, 5-7pm 
Peter Peumans, imec, Belgium 

 

Scalable nanotechnology in healthcare: the present and 
future 

 
Silicon nanotechnology is omnipresent in the devices we use every day. The scale and 
capabilities of the underlying manufacturing platform holds an enormous potential for 
application domains beyond computing. Particularly in healthcare, we believe that the impact 
of such customized nanotechnologies will be profound, in health and disease, and across 
therapeutic areas. I will show how silicon nanotechnology is already exploited to perform 
measurements, from the genome to the brain, at a scale and speed that were unfathomable just 
a few years ago. I will then provide a future perspective covering areas such as non-invasive 
monitoring of key biomarkers, point-of-need diagnostics, and organ-on-chip.  
 
 

 
 
 
Dr. Peter Peumans  
 
Dr. Peumans holds a Ph.D. in electrical engineering from Princeton University, and a 
bachelor’s and master’s degree in engineering from the Katholieke Universiteit Leuven. Prior 
to joining imec, Dr. Peumans was a professor of electrical engineering at Stanford University 
where his work focused on large area electronics, solar energy conversion and biomedical 
electronics. He is the recipient of an NSF CAREER award and a Belgian-American Educational 
Foundation honorary fellowship. He currently leads imec’s life science technologies program. 
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Tuesday, February 19, 2019, 5-7pm 
Franck Balestro, Univ. Grenoble Alpes, CNRS – Inst. Néel, France 

 
Molecular magnets for Quantum Information Processing 

Quantum control of individual spins in condensed-matter devices is a research field with a 
wide range of applications, from nano-spintronics to quantum information processing. If 
electron, possessing spin and orbital degrees of freedom, is conventionally used as the carrier 
of quantum information, alternative concepts propose nuclear spins as the building blocks for 
quantum computing, because they are naturally extremely well isolated from the environment, 
hence, less prone to decoherence. Quantum algorithms use the principles of quantum 
mechanics, such as, for example, quantum superposition, in order to solve particular problems 
outperforming standard computation. They are developed for cryptography, searching, 
optimization, simulation, and solving large systems of linear equations. 

 

Advances in addressing isolated nuclear spins have opened up a path toward using nuclear-
spin–based quantum bits, and an all electrical quantum coherent manipulation and read-out 
was experimentally demonstrated using Single Molecular Magnet (SMM) spin based 
transistor. Grover’s quantum algorithm proposed to find an element in an unsorted list. Using 
a single nuclear 3/2 spin carried by a Terbium ion sitting in a single molecular magnet 
transistor, the coherent manipulation of this multilevel quantum system (qudit) is achieved by 
means of electric fields only. Grover’s search algorithm is implemented by constructing a 
quantum database via a multilevel Hadamard gate. The Grover sequence then allows us to 
select each state. The presented method is of universal character and can be implemented in 
any multilevel quantum system with nonequal spaced energy levels. 

 
 
Dr. Franck Balestro 
 
Dr. Franck Balestro is an associate professor at Néel Institut - CNRS - Grenoble Alpes 
University. He received his Ph.D. in 2003 from the University of Grenoble Alpes. He was a 
post-doctoral scientist at TU Delft from 2003 to 2005. In 2013, he obtained the bronze medal 
of the CNRS and is a junior member of the french university institut. He leads the Nanospin 
research group at the Néel Institut. The aim of the group is to use spin carried by single 
molecular magnets to study molecular spintronics devices and perform quantum algorithms. 
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Tuesday, February 26, 2019, 5-7pm 
Victor Torres, Chalmers Univ. of Technology, Sweden 

 
Microresonator frequency comb technology 

 
An optical frequency comb is a laser whose spectrum is formed by very sharp and evenly spaced 
frequency lines. The stabilization of the frequency location of these lines was achieved in 2000 
and sparked a revolution in optical frequency synthesis and precision metrology. Since then, 
laser frequency combs have enabled a myriad of applications, from attoscience to all-optical 
clocks, and solutions based on modelocked laser oscillators have become commercially 
available. However, modelocked laser oscillators are built of discrete components and it is 
practically difficult to shrink their size. In 2007, a disruptive technology was developed that 
enabled the generation of optical frequency combs in a microphotonic chip : microresonator 
frequency combs. Even more important than their size, microresonator frequency combs allow 
for spacing the frequency comb lines in a range that goes from a few tens of GHz to several 
THz. As a result, they open up completely new possibilities for coherent optical 
communications, spectroscopy, radio-frequency photonics and astronomy. 
 
 

 
 
 
 
Dr. Victor Torres 
 
Victor Torres-Company is Associate Professor at the Department of Microtechnology and 
Nanoscience (MC2) and group leader of the Ultrafast Photonics group at Chalmers University 
of Technology. He obtained the PhD from the University of Valencia, Spain (2008), for which 
he won the Best Thesis award. Before joining Chalmers in 2012 he was a Postdoctoral Fellow 
at the Photonics Systems group in McGill University, Canada, and later a Marie Curie 
Research Fellow at Purdue University, USA. Victor’s expertise is on laser frequency comb 
science and technology, nonlinear integrated optics and fiber-optic communications. He has 
co-authored more than 50 papers in leading optics journals. He has been awarded twice a 
Marie Curie Fellowship and is the recipient of a European Research Council Consolidator 
grant. For his PhD work, he won the Best Thesis award. Teaching wise, he is the responsible 
for the courses Integrated Optics at the Wireless Photonics and Space Engineering Master 
program, and the PhD course Advanced Measuring Techniques. 
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Tuesday, March 5, 2019, 5-7pm 
Thomas Mikolajick, TUDresden and NaMLab, Germany 

 

Semiconductor Memories: Current Status and  
Options for the future 

 
 
Traditional semiconductor memories are devoted to a fast-random access close to the 
processing unit of the computing system. Other techniques like magnetic or optical memories 
were responsible for the data storage with much slower access speed. The development of 
NAND Flash memories has moved semiconductor memories into the data storage arena as well. 
Additionally, in mobile systems nonvolatile data storage has become much more important 
because of power consumption reasons. Both trends already have redefined the landscape of 
semiconductor memories in the last decade. However, there is still a considerable performance 
gap between the different levels of memories in the hierarchy of modern systems. Therefore, 
memories with specification between the traditional lines of random access memories and data 
storage devices are highly desirable to close the performance gaps. The talk will show the 
current status of traditional semiconductor memories and emerging memory technologies and 
will discuss the prospects of the different emerging technologies with respect to the various 
existing and upcoming requirements. 
 
 

 
 
 

Dr. Thomas Mikolajick 
 
Thomas Mikolajick received the Diploma (Dipl.-Ing.) in electrical engineering in 1990 and his 
phD in electrical engineering in 1996 both from the University Erlangen-Nuremberg. From 
1996 till 2006 he was in the semiconductor industry developing CMOS processes, Ferroelectric 
Memories, emerging Non-volatile Memories and Flash Memories first at Siemens 
Semiconductor and later at Infineon. In late 2006 he moved back to academia taking over a 
professorship for material science of electron devices and sensors at the University of 
Technology Freiberg, and in October 2009 he started at Technische Universität Dresden were 
he now holds a professorship for Nanoelectronic Materials in combination with the position of 
scientific director at NaMLab GmbH. Since April 2010 he is the coordinator of the “Cool 
Silicon” Cluster in Dresden. Prof. Mikolajick is author or co-author of more than 300 
publications in scientific journals or at scientific conferences (current h-index is 42) and 
inventor or co-inventor of about 50 patents. 
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Tuesday, March 12, 2019, 5-7pm 
Peter Reiss, CEA Grenoble, France 

 

Semiconductor nanocrystals: from conventional quantum 
dots to metal halide perovskites 

 
 
Colloidal semiconductor nanocrystals of II-VI (e.g. CdSe), IV-VI (e.g. PbS) and III-V (e.g. InP) 
compounds exhibit unique optical properties and have been in the research focus for more than 
30 years. They consist of a small inorganic core generally in the range of 1-10 nm, which is 
covered by organic surface ligands assuring their colloidal stability. Their most intriguing 
feature is their size-dependent band gap, which enables to tune their absorption and 
photoluminescence spectra simply by changing their dimensions. Metal halide perovskite 
nanocrystals (e.g. CsPbBr3), on the other hand, are newcomers in this field, which exhibit 
exciting physics arising from their peculiar structural, electronic and excitonic properties. Both 
families are very promising building blocks for numerous applications, in particular in the fields 
of optoelectronics and solar energy conversion. In this lecture, the synthesis and basic 
properties of the two types of nanocrystals will be discussed and some examples of applications 
will be given. 
 
 

 
 
 

Dr. Peter Reiss 
 
Peter Reiss is researcher at the Institute of Nanoscience & Cryogenics, CEA Grenoble 
(France), and Head of Laboratory Synthesis, Structure and Properties of Functional Materials 
(STEP). He graduated (1997) from University of Karlsruhe (Germany), and earned his PhD in 
inorganic chemistry under the supervision of Prof. Dieter Fenske (2000). His research 
activities focus on colloidal semiconductor nanocrystals, nanowires and metal halide 
perovskites (nanocrystals and thin films): development of synthesis methods, study of 
nucleation and growth mechanisms, surface functionalization and assembly. He also explores 
the potential of these materials for use in energy conversion (photovoltaics, thermoelectrics) 
and storage, as emitters in LEDs, displays or in biological imaging and detection. Dr. Reiss 
acts as Associate Editor for Nanoscale Research Letters (Springer) and Journal of 
Nanomaterials (Hindawi), is Editorial Board Member of Scientific Reports (NPG), Advances 
in Natural Sciences: Nanoscience and Nanotechnology (IOP), Frontiers in Materials: Energy 
Materials (Frontiers) and Editorial Advisory Board Member of Journal of Materials Chemistry 
C (RSC).  
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Tuesday, March 19, 2019, 5-7pm 

Sven Eyckerman, VIB-UGent, Belgium 
 

Novel concepts to study the complexes of proteins 
 inside the human cell 

 
A cell in our body can be considered as a complicated and dynamic assembly of molecular 
machines that perform the functions needed for cells to divide, take up their roles in the 
organism, defend against pathogens and even die if necessary. The characterization of these 
molecular machines or complexes of proteins is therefore essential to understand how cells 
function and can provide leads for drug development. In this lecture we will address how these 
protein complexes are characterized nowadays, ranging from simple enrichment by specific 
biological agents, trapping of complexes into nanovesicles, to localized labeling using specific 
enzymes. Protein complex networks will be addressed as well as the use of this knowledge to 
cure disease. We will conclude by discussing the translation of this knowledge into the 
development of engineered molecular machines and engineered cells (‘genetic devices’) with 
a focus on applications in health and disease.  
 
 

 
 
 
Prof. Sven Eyckerman 
 
Sven Eyckerman started his career in the lab of Jan Tavernier working on the development of 
novel technology to study protein complexes in mammalian cells. He then pursued a postdoc at 
ISREC, Lausanne, Switzerland, in the group of Michel Aguet, on technologies to validate 
cancer genes in mouse model systems. Dr. Eyckerman then joined Pronota, a Belgian 
proteomics-based biomarker company, where he worked with health innovator Koen Kas on 
technology to allow protein biomarker discovery in the highly complex background of blood. 
He also managed different discovery programs. He then returned to VIB and Ghent University 
where he refocused on development of technologies to address intracellular complexity. He 
became associate professor with Ghent University and started his own research team as Expert 
Scientist with VIB in 2015.  
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Tuesday, March 26, 2019, 5-7pm 
Sara Bals, UAntwerpen, Belgium 

 
3D characterization of nanomaterials by electron  

tomography: how low can we go? 
 
Nanomaterials play a key role in modern technology and society, because of their unique 
physical and chemical characteristics. The synthesis of nanomaterials is maturing but 
surprisingly little is known about the exact roles that different experimental parameters have in 
tuning their final properties. It is hereby of crucial importance to understand the connection 
between these properties and the (three-dimensional) structure or composition of 
nanomaterials. 
New developments in the field of transmission electron microscopy (TEM) enable one to 
characterize nanomaterials at the atomic scale, not only structural, but also from chemical and 
electronic point of view. However, one should never forget that all these techniques only 
provide a two-dimensional (2D) projection of a three-dimensional (3D) object. To overcome 
this problem, electron tomography has been used in an increasing number of studies over the 
last decennium. Nevertheless, it is still not straightforward to push the resolution below the 
nanoscale in 3D. Another challenge is to go beyond the study of simplified test materials and 
to characterize nanomaterials under real-life conditions. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
Dr. Sara Bals 
 
The research of Sara Bals focuses on electron tomography of nanostructures, even with atomic 
resolution. She is a Full Professor at the University of Antwerp and she received her PhD 
degree (2003) from the same University. She did post-doctoral work at the National Centre for 
Electron Microscopy at the Lawrence Berkeley National Laboratory in California. She is the 
author of more than 270 ISI contributions, including Nature or Science type contributions. Her 
work has been cited more than 5000 times and she has an h-index of 43 (web of science). She 
gave more than 40 invited presentations at international conferences and workshops. She has 
organized several workshops and symposia and chaired several sessions at international 
microscopy conferences. In 2013, she received an ERC Starting Grant concerning 3D 
characterization of nanostructures (Colouratom). In 2016, she became "Laureate of the 
Academy for Natural Sciences" awarded by the Royal Flemish Academy of Science. In 2017, 
she received the title of “Francqui Research Professor”. 
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Tuesday, April 2, 2019, 5-7pm 
Juliane Simmchen, TU Dresden, Germany 

 
Smart materials for micromotors 

 
Catalytic microswimmers developed into a broad, interdisciplinary field of science with 
catalytic Janus particles as one of the most studied types of microswimmers due to their simple 
geometry that offers a well-defined interface to join theory and experiment.  
However, the traditional catalytic micromotors require toxic or oxidizing fuels in most cases, 
so extending the range of energy sources by tuning the material of the colloids is essential for 
their use in practical applications. This lecture will focus on the principles of energy conversion 
that we are currently using to propel our micromotors, starting from TiO2 in combination with 
different cocatalysts to the use of other, organic and inorganic semiconductors.  
Concluding I’ll introduce several strategies including chemotaxis, rheotaxis or magnetic 
guidance have been used to reliably determine the path of active particles, and focus on the 
influence of interfaces, substrates and flows. 
 
 

 
 
 
 
Dr. Juliane Simmchen 
 
Dr. Juliane Simmchen studied chemistry and food science in Dresden and Napoli and moved 
to Barcelona for a PhD in Nanotechnology afterwards. There she got intrigued by the creation 
of motion on the microscale, focussing initially on biochemical propulsion mechanisms. During 
her Postdoc at the MPI for intelligent systems she started theoretical collaborations to enhance 
the understanding of active janus particles and their environments. With her research group in 
TU Dresden she focusses on light driven motion mechanisms and biohybrid systems. 
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Tuesday, April 30, 2019, 5-7pm 
Dries Braeken, imec, Belgium 

 
You-on-a-chip 

 
Today, testing of new drug compounds still relies on simple in vitro and animal models before 
clinical studies can be performed, and therefore, poses huge financial burdens on 
pharmaceutical industry. However, even at the stage of testing on humans only small patient 
cohorts are used. This result de facto in a non-personalized treatment as every individual reacts 
to a therapy in a different way. With new organs-on-chips technology, which can emulate liver, 
brain, heart, lungs and intestines on chip, combined with the emerging field of human stem cell 
models, it becomes possible to create a true human, or you, on-a-chip. 
 
 
 

 

 
 
 
 
 
Dr. Dries Braeken 
 
Dr. Dries Braeken obtained the MSc degree of Biomedical Sciences in 2003 and the PhD in 
Medical Sciences from the University of Leuven in collaboration with imec in 2009. Since then, 
he is R&D manager in the Life Science department, working at the cutting edge of interfacing 
hardware (sensors and actuators, microfluidics) and wetware (cells and tissues) using 
nanotechnology to create novel tools for personalized medicine. 
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Tuesday, May 7, 2019, 5-7pm 
Stein Aerts, KULeuven, VIB, Belgium 

 
Technology and Machine Learning for Single-Cell Genomics 

 
In this lecture I will introduce the basics of single-cell genomics. We will compare different 
technological approaches to perform single-cell sequencing; discuss bioinformatics and 
machine-learning challenges to analyze single-cell data; and finally study several biological 
case studies related to the brain, and to cancer. 
 
 

 
 
 
 
Dr. Stein Aerts 
 
Prof. Stein Aerts has a multidisciplinary background in both bio-engineering and computer 
science. During his PhD he was trained in bioinformatics, and during his Postdoc he worked 
on the genomics of gene regulation in Drosophila. Stein now heads the Laboratory of 
Computational Biology at the VIB Center for Brain & Disease Research and the KU Leuven 
Department of Human Genetics (www.aertslab.org). His lab focuses on deciphering the 
genomic regulatory code, using a combination of single-cell technology, microfluidics, and 
machine-learning approaches. His most recent scientific contributions include new 
bioinformatics methods for the analysis of single-cell gene regulatory networks, namely 
SCENIC and cisTopic. Aerts co-founded the Fly Cell Atlas consortium and generated a single-
cell atlas of the ageing Drosophila brain.  
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Tuesday, May 14, 2019, 5-7pm 
Giovanni Cappello, CNRS - Univ. Grenoble Alpes, France 

 
The Biological Tissue: a composite and poroelastic material 

 
A major difference between individual cells and a multicellular aggregate (or tissue) is the 
presence of an intercellular space. This space is filled by extracellular matrix and interstitial 
fluid. Thus, a biological tissue can be described as a three-phases composite and poroelastic 
material. Its rheological response to a mechanical perturbation emerges from the coexistence 
of the different phases. Interestingly, the compression of the intercellular space also induces a 
biological response, with changes in cell migration, morphology and proliferation. 
 

 

 
 

 
Dr. Giovanni Cappello 
 

2013-2018 CNRS Director at the Laboratoire Interdisciplinaire de Physique (CNRS 
and Université Grenoble). “Physics and Cancer: growth of tumors under 
mechanical stress” 

2000-2013 CNRS Researcher at the Physico-Chimie-Curie Laboratory of the Curie 
Institut (Oncology hospital associated with a research center). “Single 
molecule approach to the molecular motors and DNA-Protein interaction” 

1996-2000 PhD in Physics (European Synchrotron Radiation Facility and Université 
Joseph Fourier). “Existence of X-ray standing waves at the surface of 
quasicrystals and Nanotribology between carbon nanotubes.” 
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Tuesday, May 21, 2019, 5-7pm 
Kasper Moth-Poulsen, Chalmers Univ. of Technology, Sweden 

 
 

Self-assembled devices made from nanoparticles  
and single molecules 

 
In this modern age of technology, communication is highly reliant on computing devices such 
as mobile phones and computers. The widespread use of user-generated content and mobile 
devices are demanding more computing power and large data storage as well as reduced cost 
and power consumption. Traditional silicon-based semiconductor technology is struggling to 
fulfill the required infrastructure due to fundamental physics and fabrication challenges. To 
overcome these challenges, molecular electronics has 
been proposed as potentially viable solution. 
Self-assembly is a powerful tool to construct complex structures without direct human 
manipulation. We use self-assembly on multiple length-scales in order to build beyond state-
of-the-art nanostructures enabling parallel fabrication of single molecule devices on the 1-3 nm 
length scale as well as complex plasmonic molecules for sensing applications. 
 
 
 

 
 
 
 
Prof. Kasper Moth-Poulsen 
 
Kasper Moth-Poulsen (KMP) received his master’s degree in 2003 and PhD in 2007 from 
University of Copenhagen, Denmark. From 2009-2010 he was a post-doctoral scholar at UC 
Berkeley in California. Since 2011 he has been a professor at Chalmers University of 
Technology in Gothenburg, Sweden. His research interest is focused on the interface between 
molecules and nano, with activities in molecular electronics, sensors, energy materials and 
solar energy storage. KMP is recipient of ERC starting grant and is an SSF future research 
leader and a KAW fellow.  
 
 

 


