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Welcome & Goals

Financial Streams to End Violence Against Children

Speaker: Daniel Dobos (gluoNNet & THE Port)

High performant smart computations for graph analysis

Speaker: Richard Forster (CERN)

Community Graphs of a Child Protection Hub
Speaker: Andrea Martini (gluoNNet)

FLASH: 6W's (Insecurity Insight)
Speakers: Christina Wille (Insecurity Insight), Daniel Dobos (gluoNNet & THE Port)

The Interactive Visual Explorer Application for ATLAS Computing Metadata

Speaker: Maria Grigoryeva (National Research Centre Kurchatov Institute (RU))

Graph Neural Network in High Energy Physics

Speaker: Dr Jean-Roch Vlimant (California Institute of Technology (US))

- J

Climate.Space

Speakers: Daniel Dobos (gluoNNet & THE Port), Stefan Haselwimmer (Climate.Space)

FLASH: 3D, VR & AR

Speaker: Daniel Dobos (gluoNNet & THE Port)

Coffee & Tea & Networking
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Collaboration Mapping in Physics
Speakers: Johanna Eschment (Hansenberg), Kai Kaefer (Hansenberg)
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Speaker: Mathis Gerdes

FLASH: Quantum Graphs

Speaker: Daniel Dobos (gluoNNet & THE Port)

Applying IBM quantum computing to LHC physics analysis Higgs coupling to two top quarks

Speakers: Sau Lan Wu (University of Wisconsin Madison (US)), Wen Guan (University of Wisconsin (US))

DISCUSSION & Wrap-Up

Lunch Break

Connecting Skies

A real-life data brain-storming of graph data

Speakers: Daniel Dobos (gluoNNet & THE Port), Dave Usher, Peter Griffiths

@ Connecting Skies P...
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©Max Planck Institute of Molecular Physiology

: High-resolution Confocal Laser fluorescence
é microscopy of intracellular compartments and 3D
mp! reconstruction & simulation calculations for

wremuna  OPtIMIZAtion of fluorescence color cross sections
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Graphs

©Max Planck Institute of Molecular Physiology

-
Creative networks

We explore how molecular signaling networks
regulate the malignant behavior of cancer cells.
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N. Opirz
H. Acker

Max-Planck-Institut
fur molekulare Physiologie, Dortmund

Germany

Original Paper

Acta Anat 1996:157:116-125 Recerved: May 9, 197

Three-Dimensional Imaging of
Rhodamine 123 Fluorescence
Distribution in Human Melanoma
Cells by Means of

Confocal Laser Scanning Microscopy
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Abstract

Three-dimensional (3D) imaging of intracellular rhodamine 123 fluorescence
distribution was performed by means of confocal laser scanning microscopy
(CLSM). Human IGR melanoma cells grown in monolayer or multicellular
spheroid culture were studied for elucidating mitochondnial membrane potential
characteristics, and cell and nucleus volume dimensions. Microspheres 6 ym in
diameter loaded with rhodamine B were used to calibrate our instruments for
performing 3D imaging of optical sections as obtained by CLSM. Accurate op
tical slicing is only possible taking into consideration the physical charactenstics
of the objectives used like chromatic and spherical aberrations, depth discrimi

nation or cover slip correction and the temperature dependence of the immersion
medium. While 3D imaging of optical slices can be carmed out showing the ong-
inal shape of the object being tested without physical distortion, 3D images ol
microspheres show well-reproducible structures of rhodamine B fluorescence
Ihese can be explained by a superposition of two effects, namely scattering of
the fluorescence light and a gradient of the electromagnetic field strength of the
laser beam due to the shape of the object. 3D imaging of optical slices of IGR
cells in monolayer or multicellular spheroid culture, which have been loaded
with rhodamine 123, show the location of the dye predominantly within the ¢y

toplasm of the cells with a remarkable heterogeneity of fluorescence intensity
within and between single cells, indicating differences in the mitochondnal
membrane potential and thus in the metabolic activity. Due to the heterogeneity
of the cell shape the cell nucleus occupies between 4 and 14% of the total cell
volume. These data reveal calibrated 3D imaging as a valuable noninvasive tool
to visualize the heterogeneity of cell parameters under different cell culture con

ditions.
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Complex networks from classical to quantum

Algorithms
and descriptors

Polynomial and superpolynomial reductions for certain network

Quantum centrali
(Quantum centrality measures problems such as flow and effective resistance

3

Jacob Biamonte®1, Mauro Faccin? & Manlio De Domenico

@etecting community structure in quantum systems

Polynomial and superpolynomial reductions
for certain machine learing and data analysis problems

Recent progress in applying complex network theory to problems in quantum information has

Network analysis
adapted
to quantum

Quantum algorithms
for network analysis

resulted in a beneficial cross-over. Complex network methods have successfully been applied
to transport and entanglement models while information physics is setting the stage for a

theory of complex systems with quantum information-inspired methods. Novel quantum

Complex
networks and
quantum physics
(current status)

induced effects have been predicted in random graphs—where edges represent entangled

links—and quantum computer algorithms have been proposed to offer enhancement for
several network problems. Here we review the results at the cutting edge, pinpointing the
similarities and the differences found at the intersection of these two fields.

Quantum transport
on complex networks

uantum mechanics has long been predicted to help solve computational problems in

physics!, chemistry?, and machine learning?® and to offer quantum security enhancement

in communications®, including a quantum secure Internet®. Rapid experimental pro- @andom network models
gress has pushed quantum computing and communication devices into truly data-intensive
domains, where even the classical network describing a quantum system can exhibit complex
features, giving rise to what appears as a paradigm shift needed to face a fundamental type of
complexity®~13. Methods originating in complex networks—traditionally based on statistical
mechanics—are now being generalized to the quantum domain in order to address these new
quantum complexity challenges.

Building on several fundamental discoveries!®1>, complex network theory has demonstrated
that many (non-quantum) systems exhibit similarities in their complex features!4-18, in the
organization of their structure and dynamics!®-24, the controllability of their constituents?>, and
their resilience to structural and dynamical perturbations26-31. Certain quantum systems have
been shown to indeed exhibit complex features related to classical systems, as well as novel
mechanisms and principles that interrelate complex features in quantum systems®~12-32, (Mn quantum circuits

Two types of quantum networks have been of primary focus in the series of pioneering results
we review. The first consists of quantum systems whose connections are represented by
entangled states®33-34, These quantum networks are used in secure quantum communication @m tensor networks and geometry
systems. The second area of focus consists of networks of quantum systems, such as atoms or
superconducting quantum electronics, whose connections are physical?>>~40. Such systems are
used to develop quantum-enhanced algorithms or quantum information transport systems, both
modeled by quantum walks on complex networks. At a fundamental level, the two types of

Quantum walks solving graph recognition
and search engine ranking problems

Walk models of exciton transport
in photosynthetic complexes

Quantum communication
networks

Related types
of quantum networks

Quantum generalizations of random graph models )

Entanglement percolation on complex networks)

TDeep Quantum Labs, Skolkovo Institute of Science and Technology, 3 Nobel Street, Moscow 143026, Russia. 2 ICTEAM, Université Catholique de Louvain,
Euler Building 4, Avenue Lemaitre, B-1348 Louvain-la-Neuve, Belgium. 3 CoMuNe Lab, Fondazione Bruno Kessler, Via Sommarive 18, 38123 Povo, TN, ltaly.
Correspondence and requests for materials should be addressed to J.B. (email: jacob.biamonte@qubit.org) or to M.F. (email: mauro.faccin@uclouvain.be)
or to M.D.D. (email: mdedomenico@fbk.eu)

COMMUNICATIONS PHYSICS | (2019)2:53 | https://doi.org/10.1038/s42005-019-0152-6 | www.nature.com/commsphys 1



Indico.cern.ch/e/VisualAnalytics

. !
l 7 i ! —_— R

If you want to explore with a real-life ,
state-of-the-art data example, the power of N G2 1C s e TR\ ol
HEP Graph Networks Analysis, this |
brainstorming is for you!

A realslife data brain-storming with graph 'data

We will investigate and-discuss together
with you and air traffic requlator experts;
how different HEP Graph Network and data
analysis techniques can be used for the
benefits of a future networked aviation.
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