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11:30-12:30
llia Valov
Peter-Griinberg Institute, Electronic
Nanoionic-enhanced electronics — the e
processing technologies

12:30-14:00 Lunch break

14:00-15:00
Stefan Filipp
Technical University of Munich
Fabrication and operation of superconducting quantum circuits for QIP

15:00-15:30 Coffee break

15:30-16:30

Katharina Franke

Freie Universitat Berlin

Atomic-scale spectroscopy and transport
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Abstract

examp les of how p-bits &
solving the Boolean satlsﬁa
learning models like deep Boltzman
investigating many-body quantum syste!
Through experimentally informed projections :
we will demonstrate how physics-inspired probabi
GPU-like success stories for a sustainable future in
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Bio

Kerem Camsar is an Assistant Professor at the Department of Electrical and
Computer Engineering at the University of California, Santa Barbara. His Ph.D. work
established a modular approach to connect a growing set of emerging materials and
phenomena to circuits and systems, a framework adopted by others. In later work, he
used this approach to establish the concept of p-bits and p-circuits as a bridge
between classical and quantum circuits to design efficient, domain-specific hardware
accelerators for the beyond-Moore era of electronics. He is a founding member of the
Technical Committee on Quantum, Neuromorphic, and Unconventional Computing
within the IEEE Nanotechnology Council where he currently leads the Unconventional
Computing section. For his work on probabilistic computing, he has received the IEEE
Magnetics Society Early Career Award, a Bell Labs Prize, the ONR Young Investigator
Award, and the NSF CAREER award. He has been named one of the Distinguished
Lecturers of IEEE Magnetics Society for 2024 and he is a senior member of the IEEE.

Kerem Camsari,

University of California,
Department of Electrical and Computer Engineering
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Abstract
Since the dawn of mankind, recordi’ng, savin;; .

of wrltmg, reading and develo "n‘g di
cont develaped tor

fundamenta materials properties
optical, catalytic and thermal prop
allows for a spectrum of (new) funct
bio-inspired artificial neurons and sy
security, space, harsh-environment and medlcal plicati
storage technologies, (electro)catalysis, sensors, 1
interfaces, and high-frequency applications.
An example for such nanoionic-enhanced device is the memristor. Pre
by Leon Chua as forth missing electronic circuit element, memristors were ider
as nanoionic memories 2008 by the group of Stan Williams at the HP Labs
time memristive technologies have enormously developed find ap,
non-volatile memories, sensors, selectors, and elem
their properties and behaviour make them ideal as artificial neurons anc synapses
being an essential building blocks in neuromorphic, bio-inspired hardware.

The present lecture will explain in an accessible manner the fundamentals of
nanionic-based memristors, highlighting the essential advantages of using these
nanoionic technologies. The common fundamentals of biological and artificial
memristive neurons and synapses will be explained and the examples for operation
principles and applications will be provided.

Bio

Head of Group Nanoelectrochemistry, Forschungszentrum Jilich. Professor in
Electrochemistry at the Institute of Electrochemistry and Electrochemical Systems,
Bulgarian Academy of Sciences. Editor: Scientific Reports (Nature PG), Materials
MDPI (section Nanomaterials). Member of the Editorial Board of Nature
Unconventional Computing (NPG). Member of the International Advisory Board for
Advanced Electronic Materials (Wiley). Member of the Editorial Advisory Board of APL
Machine Learning. Member of the Scientific Advisory Board of Leibnitz Institute for
Surface Modifications (IOM), Leipzig. Listed among top 2% world-leading scientists
(Stanford University). Erskine Fellow (New Zealand) awarded for 2024.

llia Valov,

Peter-Griinberg Institute, Electronic Materials
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Bio

Dr. Stefan Filipp has been Professor in
Munich and Director of the Walther Mei3ner |
Sciences since 2020. Previously, he led the
superconducting qubits at the IBM Research Lal
focuses on improving superconducting quantum ¢
control, materials, and fabrication processes, to d‘evelcsp
quantum processors. In 2020, he served as co-spokesperson
convened by the German government to implement
Roadmap. He currently coordinates several collabo
quantum computers in close cooperation between

Stefan Filipp,

Technical University of Munich
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Adding to this versatile
Josephson junctions formed by af
tip. Remarkably, the presence of
Josephson junction. This means
supercurrent to flow in one direction, while the
to dissipation.

Bio

Katharina Franke is a professor for experimental physics
Her group investigates electronic and magnetic properti
and nanostructures at surfaces by scanning tunneling microscopy and spectroscopy
at low temperatures. One of the major goals is to understand the interplay of magnetic
adsorbates with superconducting substrates, more recently also adding the ultrafast
time domain to the atomic scale investigations.

Katharina studied physics at the university of Kiel and at PennState, before carrying
out her PhD at Freie Universitat Berlin under the supervision of Prof. Karl-Heinz Rieder.
At that time, she investigated quasicrystals using different diffraction techniques. She
then got intrigued by scanning tunneling microscopy and moved to Lausanne for a
PostDoc with Prof. Harald Brune. She returned to Berlin to work as a PostDoc with
Prof. Jose |. Pascual and became a junior professor in 2009 at FU Berlin. After external
offers, she got appointed to associated and full professor.

Katharina received the Karl-Scheel Preis of the Physikalische Gesellschaft zu Berlin,

the Hertha-Sponer Preis of the Deutsche Physikalische Gesellschaft and a
Consolidator Grant from the European Research Council.

Katharina Franke,

Freie Universitat Berlin
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