EXZELLENZ Exciting times ahead: u Universitst
e ot t Will we officially become excellent? Siegen
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22.5.2025 17:00




@ Excellence strategy @

To further strengthen the international competitiveness of research
at German universities, the federal and state governments have established the
Excellence Strategy (ExStra) as a permanent funding programme in 2017.

Researchers and universities enjoy a
completely free choice of research fields and profile areas.

The annual budget for selected Clusters of Excellence and Universities of Excellence
will be increased to 687 million € per year from 2026 onwards.

The key objective of the Excellence Strategy is
to strengthen top-level research in areas that are internationally competitive,
to institutionally strengthen German universities,
and to advance the development of the German higher education system.
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Excellence strategy

Universities of Excellence

—m— University Consortium

Clusters of Excellence
E] EXC (one applicant university)
@ EXC (two applicant universities)

IZ] EXC (three applicant universities)

R

57 Cluster

- 6 Cluster from Bonn:

= Center for Dependency and Slavery Studies,

: Hausdorff Center for Mathematics,

= PhenoRob — Robotik und Phanotypisierung fir

= Nachhaltige Nutzpflanzenproduktion,

= ECONtribute: Markte & Public Policy,

= ImmunoSensation2 — the immune sensory system,
= Matter and light for quantum computing ML4Q

= Particle Physics related:
|
|

= Munich:

= ORIGINS: Vom Ursprung des Universums bis zu
[ ] .

= den ersten Bausteinen des Lebens

s Mainz:
= Precision Physics, Fundamental Interactions and
s Structure of Matter (PRISMA+)

= Hamburg: Quantum Universe

First round of the Excellence Strategy
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= den ersten Bausteinen des Lebens

s Mainz:
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s Structure of Matter (PRISMA+)

= Hamburg: Quantum Universe



Our project:

Color meets Flavor
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Our project:

Color meets Flavor "= =
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Flavour

“Dass ich erkenne, was die Welt im Innersten zusammenhalt”

Particle Physics In 2025

Large Hadron Collider

Elektromagnetic interaction (lA), strong IA, weak IA, (Gravitation)

Color: binds quarks into proton

Drei Generationen der Materie Wechselwirkungen
(Fermionen) (Bosonen)
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Flavor: radioactive decay of a neutron to a proton

B ——

SM describes thousandsS of measurement with a very high precision!
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Color meets Flavor "= =

Aim to answer 3 fundamental questions:

1. How does matter emerge from the fundamental building blocks of nature

BARYUNS ﬂ‘g o Pentaquark \.O 0
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2. Are there additional particles or interactions? proten T Com* aet
Hadronic Molecules Multiquc'?k States
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3. What is the origin of the matter anti-matter asymmetry in the Universe

COLOR MEETS FLAVOR

Qoo 0O
A A ¢
Prcton A baryon A_ baryon x
AL © X
Krm;sc;n J/.L rnirggon B‘n;e;on @

@ . B-DECAY

Pentaquark

COLOR CHARGES:

Quarks [ XX ]
Antiquarks @ @ ©



-
- S~

Our project:
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Color meets Flavor "= =

Aim to answer 3 fundamental questions:

1. How does matter emerge from the fundamental building blocks of nature

BARYUNS ‘o o Pentaquark g ’
Proton T ’
Hadronic Molecules Compact
mgm - - - MESUNS Multiquark State
2. Are there additional particles or interactions? ” l o 0*0
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3. What is the origin of the matter anti-matter asymmetry in the Universe

COLOR MEETS FLAVOR
—  G® 00
If you do not care about physics| g e, ¢ X X

close to 60 000 000 €




Color meets Flavor

Fundamental vs. applied research




Color meets Flavor . &

eleQtron .
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3.2€ per inhabitant

1 pint per year!

This is THE pint of science!



Our team in Siegen:

Color meets Flavor

Center for Particle
Physics Siegen
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Time line: ‘ >

Color meets Flavor “ =
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Flavour

Forderlinie Exzellenzcluster

Legende
29.01 .2_024 ¥ = Forderlinie Exzellenzcluster
01.02.2023 Deadline 22.08.2024 ¥ = Neuantrage, Forderlinie
Deadline aligemeine Absichtserklarungen Deadline Einreichung Exzellenzuniversititen
Absichtserklarungen Fortsetzungsantrage EXC-Antrage W = Evaluation, Férderlinie
4+ 4 A Exzellenzuni}ersitéten
15.12.2022 31.05.2023 15.04.2024 u
Ausschreibung EXC- Deadline Skizzen- :
~ einreichung Deadiine -
Skizzen Absichtserklarungen =
o <t Neuantrage wn u
N N N ]
(] o o [
9.5.22 1. Vorstellung N N N N
fiir Rektorate in o |l e o l@ © @ |
Bonn, Dortmund & L J \ J
- Y v
Slegen Ende August bis Mitte Anfang Oktober 2024
November 2023 bis Mitte Februar 2025
Begutachtung der Begutachtung der
Skizzen Antrage
01.02.2024 0 22.052025

Forderentscieidung durch

Skizzenauswahl durch das o
Exzellenzl@mmission

Expertengremium

Ancient History:
Color meets Flavor: Name 2011 Symposium Alex K. @60
Siegen - Dortmund Theory: QFET 2013- 2019

Siegen - Dortmund Experiment: Lecture flavor physics in
experiment and theory since 2018

Siegen - Bonn: 2016 semi-leptonic decays
Netzwerk NRW-Antrag 2019: Albrecht, Dingfelder, Mannel

Erster Schritt zur Exzellenz

Uni Siegen punktet in der Exzellenzstrategie: Antragsskizze

29.1.2021 Email: Mannel to Albrecht, Dingfelder, Lenz, Spaant’23 | - aus der Physk schaff esim wichtgsten deutschen

Forschungswettbewerb in die Vorauswahl.
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Probabilities

Color meets Flavor ¢ @&
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Funding starts 1st January 2026
Up to 70 Clusters (each 3 - 10 M € per year)
2018: 57 projects accepted from 34 universities: 65% (29%)

41 successful draft application

or all prolongations will be accepted 21 ~ 32 %

But there will be an irrational element in the decision




Probabilities

Color meets Flavor « -

A comparative assessment provides the basis for the decisions made by the Committee of (39)

8.11.2024
Meeting with
international >

referees
in Bonn

Experts in
particle physics

Flavour

000000095

Experts in February 2024
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Mitgliederliste
Expertengremium
Stand: Februar 2023
Vorsitzende
Als Pragidentin der Deutschen Forschungsgemeinschaft
Frau Professorin Katja Becker
Deutsche Fo (DFG), Bonn, D

Als Vorsitzender des Wissenschaftsrats:
Herr Professor Wolfgang Wick
[l D

Mitglieder

Herr Dr. Rolf Apweiler
European Boinformatics Institute EMBL-EBI, Hinxton, GroBbritannien

Frau Professorin Birgit Awiszus
Chemnitz, D

Frau Professorin Marie-Louise Bech Nosch
University of Copenhagen, Danemark

Herr Professor Thomas Bernauer
Eidgentssische Technische Hochschule Zirich, Schweiz

Frau Professorin Jutta Brunnée
University of Toronto, Kanada

Professor Roland Blrgmann
University of California, Berkeley, USA

Frau Professorin Britta Engelhardt
Universitat Bern, Schweiz

Herr Professor Paolo Ermanni
Eidgentssische Technische Hochschule Zirich, Schweiz

Frau Professorin Sarah Colvin
University of Cambridge, GroRbritannien

Frau Professorin Sabine Flitsch

University of Manchester, GroRbritannien

Frau Professorin Leticia Gonzélez
Universitit Wien, Osterreich

Frau Dr. Andrea Grimm
Aufsichtsrat IBM Deutschland GmbH, Stuttgart, Deutschland

Herr Professor Rudolf Grimm
Universitit Innsbruck, Osterreich

Herr Professor Jiirgen Heinze
Universitdt Regensburg, Deutschland

Frau Professorin Nicola Hiising
Universitit Salzburg, Osterreich

Herr Professor Gerhard Huisken
Mathematisches Forschungsinstitut Oberwolfach, Deutschland

Frau Professorin Hedwig J. Kaiser
Universitdt Basel, Schweiz

Frau Professorin Sabine Kastner
Princeton University, USA

Frau Professorin Claudia Kéhler
Max-Planck-Institut fiir Molekulare Pflanzenphysiologie, Potsdam, Deutschland

Frau Professorin Ellen Kuhl
Stanford University, USA

Herr Professor Reiner Kriicken
Lawrence Berkeley Natianal Laboratory, Berkeley, USA

Herr Professor Heiner Linke
Universitit Lund, Lund, Schweden

Herr Professor Detlef Lohse
University of Twente, Enschede, Niederlande

Frau Professorin Karolin Luger
University of Colorado, Boulder, USA

Frau Professorin Louise McNally
Universitat Pompeu Fabra, Barcelona, Spanien

Frau Professorin Katrin Meissner
University of New South Wales, Sydney, Australien

Herr Professor Tarik Méréy
Institut de Recherches Cliniques de Montréal & Université de Montréal, Kanada

Herr Professor Boris Murmann
Stanford University, California, USA

Frau Professorin Andrea Olschewski
Medizinische Universitit Graz, Osterreich

Herr Professor Mathias Risse
Harvard University, Cambridge, USA

Herr Professor Gerhard Rogler
Universitatsspital Zurich, Schweiz

Herr Profi Ch h M.

RWI-Leibniz-Institut fir Wirtschaftsforschung, Essen, Deutschland

Herr Professor Volker Sick
University of Michigan, USA

Herr Professor Roland Siegwart
Eidgendssische Technische Hochschule Zirich, Schweiz

19.-21.5.2025 A comparative assessment provides the basis for the recommendations put forward by the Committee of Experts

Einhellig
Positiv

which decides on funding on 22nd May 202

YES

Positiv,
aber evtl.
Hinweise
auf Einschrankungen

Nicht
positiv

to the Excellence Commission

(39 expert votes + 32 politician votes),

Nm




Interpretation of QM
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The Many-Worlds Interpretation (MWI) of quantum mechanics suggests that

every quantum measurement results in the universe splitting into multiple parallel universes,
each representing a different possible outcome.
Instead of a single reality, MWI posits that all possible realities exist simultaneously, each

evolving independently.

Relative state formulation of quantum mechanics
Hugh Everett (Princeton U.) (1957)
Published in: Rev.Mod.Phys. 29 (1957) 454-462

& Dol [4 cite [ reference search 2 985 citations

The Theory of the Universal Wave Function

Hugh Everett, lll (Princeton U.) (1956)

pdf @ links  [4 cite [@ reference search <) O citations

The Many-Worlds Interpretation
of Quantum Mechanics

THE THEORY OF THE UNIVERSAL WAVE FUNCTION
Hugh Everett, III

I. INTRODUCTION

We begin, as a way of entering our subject, by characterizing a particu-
lar interpretation of quantum theory which, although not representative of

the more careful formulations of some writers, is the most common form

d in books and uni ity lect on the sub
A physical system is described completely by a state function ¥,
which is an element of a Hilbert space, and which furthermore gives in-
formation only concerning the probabilities of the results of various obser-
vations which can be made on the system. The state function ¢ is
thought of as objectively characterizing the physical system, i.e., at all

times an isolated system is thought of as p ing a state function, in-
dependently of our state of knowledge of it. On the other hand, ¢ changes
in a causal manner so long as the system remains isolated, obeying a dif-
ferential equation. Thus there are two fundamentally different ways in

which the state function can change:'

Process 1: The discontinuous change brought about by the observa-
tion of a quantity with eigenstates &,, ¢, in which the state
¢ will be changed to the state ‘#j with probability |(¢,¢j)|z.

Process 2: The continuous, deterministic change of state of the

(isolated) system with time according to a wave equation % = Uy,

where U is a linear operator.

1 We use here the terminology of von Neumann [17].

3
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Interpretation of QM
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At 17:00 our Universe will split into 2 parallel universes
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At 17:00 our Universe will split into 2 parallel universes
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Thurscay, May 1, 2025 El’ c ﬂ'\.cm u ork @illl es

Today's Paper

World ~  Business Lifestyle ~  Opinion ~ Audi Games Cooking ~  Wirecutter ~ The Athletic -

Thursday, May 22, 202§ -

University of Siegen receives its
long-deserved first excellence
cluster in physics. Experts all over
the world unanimously claim that
this decision was long overdue.
The leadership of Siegen
University announced to put in a
further, substantial increase in the
funding of its physics Department,
however it is not decided yet,
whether the salaries of the
participating researchers will be
tripled or quadrupled.

FORSCHUNG AUF INTERNATIONALEM - -
sx?rrmmvnu STUD! | AN DE
v 3 UNIVERSITAT SIEG

e ol et Black market prices for the

P s . “Siegen” Panini sticker collection
i book are skyrocketing. In
' particular picture 173 was
breaking the 1000$ barrier.
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At 17:00 our Universe will split into 2 parallel universes
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University of Siegen receives its
long-deserved first excellence
cluster in physics. Experts all over
the world unanimously claim that
this decision was long overdue.
The leadership of Siegen
University announced to put in a
further, substantial increase in the
funding of its physics Department,
however it is not decided yet,
whether the salaries of the
participating researchers will be
tripled or quadrupled.

FORSCHUNG AUF INTERNATIONALEM |

SPITZENNIVEAU STUDIEREN AN DE

UNIVERSITAT SIEG

¥1STEC Ausgerich- 'VON ARCHITEKTUR bi
‘ate Un Wesen bictes die Und Si
l;“gdpx\ inden Mkhm Medien und Kultur, vielfalt. Smdimtrl‘::’f:ss:eg

- m‘.umlsnmlm‘ Sonsorik :m:l Vi Ii.;t:’lcﬂ menr als 30 By

AALZENTRUM
US UNTERES SCHLOSS

&

des Innenstadt-Cam-
<otviere Der i
Veines ehemaligen Kaufhauses
en. Seit 2020 keanen hier bis zu
lisrende g richzaitig Jernen 1nd

Forscher der Universitat Siegen waren wieder mal nicht fahig Férdermittel
zu generieren. Auch in der diesjahrigen Runde der Exzellenz Strategie
gingen die “Experten” vom Emmy Noether Campus leer aus. Rektorin
Reese erwéagt nun die Schliessung dieses notorisch erfolglosen Bereiches,
sowie eine Umschulung des verbeamteten Personales und gleichzeitig
eine Wiedererdffnung des Biergartens am Oberen Schloss.

e

e

Black market prices for the
“Siegen” Panini sticker collection
book are skyrocketing. In
particular picture 173 was
breaking the 1000$ barrier.
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In both Universes: many thanks to

- Alle Mitstreiter in Siegen, Bonn,
Dortmund and Julich

= Our families and friends

- Everybody In the administration, who
was living the Ermoglichungskultur

- The old and new University leadership

Let’s think also about our copies in the other universe....
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In both Universes: many thanks to

There are still things to do:

- Alle Mitstreiter in Siegen, Bonn,
Dortmund and Julich Example: the observatory

- Our families and friends

- Everybody in the administration, who
was living the Ermoglichungskultur

- The old and new University leadership We willl need also

future support!
In both Universes

Let’s think also about our copies in the other universe....
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In both Universes: 000000995

RPHYSIK

IM APOLLO

QUANTENCOMPUTING
TRIFFT AKROBATIK

senschaftlich-Technische Fakultsit

MI/ Challenge 3£

Entdecken - Knobeln - Gewinnen

Wann & Wo?

24. Mai 2025, 10 - 16 Uhr
Tag der offenen Uni
ﬂﬂ Schlossplatz, Unteres Schloss

Was?

Besucht die Pavillons der Departments
von Fakultét IV und l6st
knifflige Aufgaben!

-
Gewinnt tolle Preise!

Hauptpreise:

« Eintdgiger Besuch des Hockenheimrings mit S3 Team

* Wisentforschung und Fiihrung mit Biologin Klaudia Witte
= DIY Elektronenmikroskopbild auf Tasse oder T-Shirt

* Exklusivfiihrung im Spitzenforschungszentrum INCYTE
(Weitere attraktive Sachpreise)

Erfahrt alles tiber Studium
und Forschung aus
erster Hand!

Gesprache mit Forscherinnen

Ready-to-Study Vortrage

23.11.25 18:00
24.11.25 10:00
19:30

UniverSitét r‘l- Naturwissenschaftlich-
iegen "\ Technische Fakultit

wn
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Not only physics - but also cross-sectional
topics are crucial in the application

like “Transfer” and a connection to the
local and national industry
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Not only physics - but also cross-sectional
topics are crucial in the application

like “Transfer” and a connection to the
local and national industry




Color meets Flavor

DON'T DRINK AND

KNOW YOUR LIMITS
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