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= Siegen is located centrally in Germany, around 125 km northwest of Frankfurt and 90 km east of

~ Cologne and can be reached well via train or car. Nearby international airports are in Frankfurt,
Cologne and Dusseldorf. Siegen celebrated 2024 the 800th anniversary and it has currently around
100.000 inhabitants. Downtown Siegen offers many pubs, restaurants and cafes, but also theatres,
Cinemas and concert halls.
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The University of Siegen was founded in 1972 and has currently around 16.000 students.
https://www.uni-siegen.de/start/index.html.en?lang=en
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gigggsitét Physics in Siegen - small but outstanding

Amazing staft-student ratio

Prof. Dr. Thorsten
Feldmann p g |
ly : / \\‘

Prof. Dr. Alexander
Khodjamirian

Prof. Dr. Markus

Cristinziani Prof. Dr. Wolfgang
Prof. Dr. Ivor Fleck Kilian
Experimentelle Prof. Dr. Markus Risse A Prof. Dr. Alexander
. Theoretische
Teilchen- und , , Lenz
: : Teilchenphysik
Astroteilchenphysik Prof. Dr. Thomas
Mannel

o e Quantum

- Prof. Dr. Christof

Wunderlich ~ - Jun.-Prof. Dr. Stefan -
Nimmrichter O ptl cs
Experimentelle Theoretische
Quantenoptik Quantenoptik
R Gt ')) - Prof. Dr. Mario Agio
Busse

M;‘ 9," M am-ﬂ}oﬁd

Solid states
and X-ray
Physics

Festkorperphysik

Nano-Optik

. Prof. Dr. Christian

xray Jun.- Prof. Peter Gutt

tomography  Modregger -

AR S— - Ca. 30 beginners in bachelor i
_ _ - Ca. 10 beginners in master
K Didactics - Ca. 20 professors

Prof. Dr. Jens ? Prof. Dr. Oliver
Knobloch DIDAKTIK Schwarz -

Beschleunigerphysik Didaktik der Physik

Physics department: http://www.physik.uni-siegen.de
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Dein Vergleich Your comparison
Physik, Universitat, Master

e Students are happy in Siegen

Fakultat fiir Physik Miinchen/Garching Fakultat IV:
und Astronomie TUM School of Naturwissenschaftl...
Natural Sciences Technische Fakultat

Zur Hochschule Zurk schule Zur Hochschule

Studium und Lehre

General study situation

Ao ks (3) CHE Master-Ranking 2024 (https://studiengaenge.zeit.de/)
o 43 w45 ¥ 45

e Comparing Siegen with

*3.8 *4 *4.1
Digital elements in studies the oldest university (Heidelberg) and

Digitale Lehrelemente @

W 36 * 41 * 42

one of the most prestigious universities (TUM) in Germany

Relation to research
Forschungsorientierung

o i o o9 o o5 5.0 is the highest possible mark

Teaching
Praxisorientierungin der Lehre @
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Taming new physics in b — cud(s) with
7(B*1)/7(B4) and a?,

Alexander Lenz, Jakob Miiller, Maria Laura Piscopo and Aleksey V. Rusov
Physik Department, Universitat Siegen,
Walter-Flexz-Str. 3, 57068 Siegen, Germany
E-mail: alexander.lenz@uni-siegen.de,
jakob2.mueller@student.uni-siegen.de, maria.piscopo@uni-siegen.de,
rusov@physik.uni-siegen.de

ABSTRACT: Inspired by the recently observed tensions between the experimental data
and the theoretical predictions, based on QCD factorisation, for several colour-allowed
non-leptonic B-meson decays, we study the potential size of new physics (NP) effects in
the decay channels b — cud(s). Starting from the most general effective Hamiltonian
describing the b — cud(s) transitions, we compute NP contributions to the theoretical
predictions of B-meson lifetime and of B-mixing observables. The well-known lifetime ratio
7(B¥)/7(Ba) and the experimental bound on the semi-leptonic CP asymmetry o, provide
strong, complementary constraints on some of the NP Wilson coefficients.

KEYWORDS: Bottom Quarks, Specific BSM Phenomenology, CP Violation

ARXI1v EPRINT: 2211.02724

Success indicators

Alumni find attractive jobs
In science

PhD in Siegen
-> post-doc in Edinburgh
(Lattice QCD)

Matthew
Black

PhD in Siegen
-> post-doc in NIKHEF
(Amsterdam) and CERN

Maria Laura
Piscopo

PhD/post-doc in Siegen
-> post-doc in [PPP
(Durham) and TU Munich

Aleksey
Rusov

™ post-doc in Siegen
| -> permanent position
in [JCLab Orsay

Meril
Reboud

Alumni find attractive jobs

Excellent Supervision

In iIndustry
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PhD and post-doc
applications from all over the
world

+ e.g. 2023: 290 applications
for 1 post-doc position

+ International postdocs

I

Kevin Jack Martin Elefthe
Brune Jenkins Lang Malam

Anshika
Bansal

F}—'
Maria Laura Aleksey Meril Gilberto Tom
Piscopo Rusov Reboud Tetlalmatzi- Tong
Xolocotzi



Universitat
Siegen

u

Outline

1) Where is Siegen?

P P Center for Particle
Physics Siegen

2) Physics in Siegen - - - a) excellent student staff ratio
3) Physics in Siegen - - - b) excellent research

4) Physics in Siegen - - - ¢) Particle physics

5) Master studies in Siegen

0) Living in Siegen

/) Physics fun in Siegen

8) Summary & How to apply



T Physics in Siegen -
s{;'gve‘*#‘" ° Highlights of research activities

u

Internationally leading research in several areas:

13



T Physics in Siegen -
saggfﬁs' ° Highlights of research activities

u

Internationally leading research in several areas:
World’s largest group in theoretical flavour physics

14



T Physics in Siegen -
Siggee;ﬂ ° Highlights of research activities

u

Internationally leading research in several areas:
- World’s largest group in theoretical flavour physics
Large experimental group in ATLAS

15



T Physics in Siegen -
s{e"g:;"" ° Highlights of research activities

u

Internationally leading research in several areas:

- World’s largest group in theoretical flavour physics
Large experimental group in ATLAS
Large group at Pierre Auger Observatory

16



S Physics in Siegen -
Siggf.:s' ° Highlights of research activities

u

Internationally leading research in several areas:
World’s largest group in theoretical flavour physics
Large experimental group in ATLAS
Large group at Pierre Auger Observatory
Germany’s first guantum computer

17



S Physics in Siegen -
Sigg:nm ° Highlights of research activities

u

Internationally leading research in several areas:
World’s largest group in theoretical flavour physics
Large experimental group in ATLAS
Large group at Pierre Auger Observatory
Germany’s first guantum computer
We are hosting many international conferences

18



Universitat
Siegen

Physics in Siegen -
Highlights of research activities

Internationally leading research in several areas:

- World’s largest group in theoretical flavour physics
- Large experimental group in ATLAS
-+ Large group at Pierre Auger Observatory
- Germany’s first quantum computer
- We are hosting many international conferences

22.-25.9.2025

mor
UWELED
lifetime

Organising Committee

Johannes Albrecht
LHCDb, Dortmund
Florian Bernlochner
Belle I, Bonn

Achim Geiser

CMS, DESY

Robert Harlander
Theory, Aachen
Alexander Lenz
Chair, Theory, Siegen
Ulrich Nierste
Theory, Karlsruhe

ATLAS, Lancaster

Guy Wilkinson

LHCb and BES Ill, Oxford
Oliver Witzel

Theory, Siegen

International workshop
Lifetimes of heavy hadrons
—experimental and theoretical aspects

https://indico.physik.uni-siegen.de/event/498/
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Particle
ysics with -
_the ATLA \S

Siegen
September 6-9, 2022
nual Meetmg of the

Siegen, Germany

FSP ATLAS
Q

Erforschung von
Universum und Materie

Program committee

Arnulf Quadt, Volker Biischer, Katharina Behr,
Dominik Duda, Mahsana Haleem,

Oleg Kuprash, Kerstin Lantzsch,

Federico Meloni, Jens Weingarten,

Chris Young, Markus Cristinziani

Local organising committee

Markus Cristinziani (Chair), Ivor Fleck (Co-chair),

Carmen Diez Pardos, Qader Dorosti,
Vadim Kostyukhin, Alexey Petrukhin,
Wolfgang Walkowiak, Michael Ziolkowski,
Stefanie Grebe (Secretary)

E#¥E Registration closes
% August 29, 2022
L]

(= Info: indi.to/Siegen22
Venue
Hérsaalzentrum US-C
Unteres Schloss 3
Universitat Siegen
57072 Siegen
© L I el e
csearch Universitit
)’ &Is!'uﬁ NT e Siegen

» Rare semileptonic decays

+ Tree-level semileptonic decays

» Lepton flavour universality ratios

» Tree-level non-leptonic decays

» Charm sector

» Hadronic effects

» Experimental overviews and prospects
* Beyond the Standard Model

The 5th edition of the workshop

Siegen, Germany, 9 - 11 April 2024

o
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Topics Organising Committee

» Alexander Lenz (Slegen University)

« Mitesh Patel (Imperial College London)
» Konstantinos Petridis (Bristol University)

« Aleksey Rusov (Siegen University)

» Danny van Dyk (Durham University)

Secretariat
* Arzu Erglzel (Siegen University)

iversith TP
Universitat :
l' Siegen CPPS Grerior P'H

01

v

fhe 11th International
Workshop on Charm Physics
July 17-21, 2023 o

CHARM 2023

Siegen, Germany

Horsaalzentrum am Unteren Schloss

DL—JDEID-EI
. Y TN ' «
s {:ﬁ

Semlnarzentruml'nter
September 30

https://indico. phys1k .uni-siegen.de/event/158/

Confirmed Speakers .
Oliver Bar (HU Berlin)

Alessandro Barone (U Mainz) t
Vadim Baru (U Bechum) & =Paol6 Gambino (U Forino)
Algssandro De Santis (LHQoma Tor Vergata) ™™ . Shoji Hashimoto (KEKk: ¢ . -

Felix Erben (CERNY™ | w—t e L DS-dhemas Mafinel (U'Siegen)

Martin Gorbahn (U leerpﬁol ; k% - "Ruth Van-de Water (Fermllab) s
Christoph Hanhart (FZ Julich) = l' - = ~Oliver Witzel (U Slegen)
Robert Harlander (RWTHgAachen) 8 e W el

Florian Herren (U Zirich) z o, . ; '

MartifJung (U Torino)

Takashi Kaneko (KEK)

Alexander th'ljamlrlan (U Siegen) .. '. =
Daniel Mohler (TU Darmstaet) § Johannes Albrecht (TU.Dortmund)
Maria Laura Piscopoy(i'Siegen): g ] ~ Florian Bernlochner (U'Benn)
Fernando Romero-Lopez (MIT) = - Markus Cristinzianhi (U:Siegen)

J. Tobias Tsang (CERN) ™a i R Christoph Hanhart/(FZ Jiilich)
Raynette van Tonder (McGill & ™= \ Stefan Krieg (FZ Jiilich)

Alejandro Vaquero (ZaragozagU) ‘\ Alexander Lenz (U Siegen)
KeriWos (Maastricht U) i Carsten Urbach (U Bonn)

. [ ] - L | . L] Picture: copyright Universitat Siegen

color
U niversitdt P p € Center for Particle T P ] Theoretical P ' H e meets
Slegen } Physics Siegen § Particle Physics : % flavor

Organization Committee
- “Arzu Erglizel (S€Cretary; U Siegen)
“Matthew Black (U Siegen)

Advisory Committee
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Universitat

Siegen Experimental Quantum- and Nano-Optics

Experimental Quantum Optics
Foundations of Quantum Physics, Quantum Computing

Nano-Optics

Light and its interaction with matter on Nano-scales

- Investigate individual Quantum Physics

- Development of new light sources or sensors

Trapped ions acting as Q-Bits
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Company in Siegen: eleQtron
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Computer Revolution?

Ionen in der Falle 202 5.

VON STEPHAN FINSTERBUSCH A \ ERT AM : 54 Zuriick zum Artikel

= ELPAIS Science

1/" 0 O - QUANTUM MECHANICS >
1 Research inches toward quantum supremacy
with results unattainable by classical computing

I e a rs afte r The experiment attained precise measurements using a processor of only 127

qubits and an error mitigation strategy

0
Der Professor und sein Werk: Christof
Wunderlich neben dem ersten e I S C ove ry
Quantencomputer Deutschlands auf dem
Emmy-Noether-Campus der Universitit

Siegen

Insights

Deutscher Quantencomputer

eleQtron erhalt ersten »Quantum Effects Award«

12. Oktober 2023, 6:38 Uhr | Heinz Arnold

Conference

@ electronicdisplays

breakthrough in.
quantum computin

® fatolia: Kertoh

Matchmaker+

ANBIETER ZUM THEMA:




segen - Theoretical Quantum optics

- Study the differences between quantum physics
and classical physics

+ How can quantum effects be used tfor computing
and cryptography??
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Solid State and x-ray physics Siegen

Structure and dynamics of 2D materials, biological matter and materials

Methods: brilliants synchrotron radiation / ultra-short x-ray pulses /
micrgscopes with atomic resolution

Surface Science Labs (Siegen)

= INCYTE

3 y/8a

PETRA llll (Hamburg)

24 scientists European XFEL (Hamburg)



oyt e Particle physics

Experimental particle physics

40 scientists and technicians
naaani oo

Theoretical particle physics

37 scientists
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Large Hadron Collider
Drei Generationen der Materie Wechselwirkungen ' = _ g, cean
(Fermionen) (Bosonen) ! (25 oS
| Il 1]
A =2 2 MeVich =128 Gavict =173.1 GeVics 0 =124 97 Gevic?
@ | H
Gluon Higgs
=4 7 MeVict =96 MeVict =418 Gevict (] )
'® |'® |0 || @
Down ‘ Strange l ottom l ' Photon
= f =0 511 MeVic? = 1065 66 MeVic? =1./768 GeVict m
e el 1 1 1 o o
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ALLAD x AUGER g
EXPERIMENT N Elektromagnetic interaction (lA), strong IA, weak IA, (Gravitation)

OBS E RVATO RY Color: binds quarks into prgon Fla\:ﬁadioactive decay of a neutron to a proton 24
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PARTICLES M THE Ul\ll\f'i‘:'isi GAN Bi: CILASSIFIED AS MATTER
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Quarks and leptons are the matter constituents. To a good approximation the Mathematically all properties of
proton is made of two up quarks and one down quark. There are also heavier the fundamental particles and
copies of these two quarks: the charm, strange, bottom and top quarks.

The electron is a lepton and it has also heavier copies: the muon and the tau as the four line formula from page 3
well as neutral partners: the neutrinos. - known as the Standard Model of
All known fundamental forces are transmitted via force carriers: the electro- Particle Physics.

magnetic interaction by the photon, the strong interaction by the gluon g and

the weak interaction by the W and Z hosons.

STANDARD MODEL OF ELEMENTARY PARTICLES

= FTHE FIRST Lz of the formula
Zz —3 F,w F describes the force carriers.

' THE SECCMD LINE describes quarks
t EOY +h

and leptons as well as their interactions.

T 7&: 9/()- )LJ, /@ - A THE THIRD LINE makes quarks and
. leptons massive.

2 R
+i <
"ﬂ V( ﬂ) T HE LAST LINE describes the Higgs

particle.

VIASS GENERATIONZ Having particles with a mass (as we observe in g B v ny :
nature) leads to mathematical problems of our theory. A possible solution was the S0 WHERE'S GRAVITY 2 Gravity is not included because we do not

existence of a new, unknown particle, that was finally observed in 2012: the Higgs have a quantum version of it and its effects are also negligible in the microworld.
boson H.
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IS THERE ANY THING BEY OND
THE STANDARD MODIEL?

THE STANDARD MODEL IS EXTREMELY
SUCCESSFUL

it accurately predicts
hundreds of observables at the quantum level

q — * (] is the strength of the
y_— =« coupling of a photon to
9 an electron

—

Predicted value = ().0011596521816(F=8) * @e is the deviation of

this coupling from 2
Measured value = (.0011596521807(+3)

(1,

e Experiment and
Standard model agree
to an extremely high
precision

BUT

it leaves many questions open, like

What is t he origin of ﬂﬂ RIKNVIATTI- R 7

Flammarion engraving 1888 (colourised version) How W . 7 | = in the Unive

The enquiring mind of humankind is determined to look behind the curtain,
representing the limit of current knowledge.

Centuries ago this curtain was given by the borders of the known world - looking
beyond these boundaries new countries were discovered, later we even reached
out for the whole Universe. Besides making discoveries at larger and larger
distance scales, we also started to investigate the smallest building blocks. Now
the Standard Model is the limit of knowledge in the micro-world....

~WHAT LIES BEYOND?
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Flavour Physics Experiment

B(BT — Ktu*tp™) [1.1,6.0
B(BT — K*ete ) [1.1,6.0

b—s I'l' weak decay Hadronic structure BB e
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Our speciality:
Precise theory calculations™ ™ .
Deviations might point towards new physics,

explain matter asymmetry, dark matter, ...
Experiments at CERN (LHCDb, ATLAS, CMS), KEK (Bellell) und BESIII 29

0 1 2 3 4 5 6
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C P P Center for Particle
Physics Siegen

s Particle Physics

Flavour Physics meets Top Physics

Top Quark : The heaviest
Ingredient of our Universe

Since its discovery at the Teyatron in 1995, the top
quark has been of major interest in studying the
Standard Model (SM) and in the search for New

Differential Physics.

Measurements S QUARK MASSES
B meson _ o K*~meson ™
# S0

TR
- :
HADRON-LEVEL PROCESS JUARK-LEVEL PROCESS HIGH-ENERGY PROCESS With 2 mass of 172.5 GeV. the top quark is the
as seen in experiment plus heaviest SM particle known to date.

(CD EFFECTS

It is a key tool to probe the SM at high energies
and search for new phenomena

] The LHCis aTop Qua_rk Factory
LOOk for the propertles Of the The high centre-of-mass energy of the LHC (13.6 TeV since 2022!)

to p q ua rk at th e AT L AS d et e ct or :)r:zlisc:da! true top quark factory: more than 300 million top quarks
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The ATL Pixel detector
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Muon chambers ~ Solenoid magnet | Transition radiation fracker for the High-Lumi LHC phase

» Up to 200 simultaneous collisions
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Center for Particle
Physics Siegen

Research groups

Cristinziani Diez Pardos Fleck Risse Bell Feldmann Huber Kilian enz Mannel

_ @,

So(m,v) =1+ (Z:—:‘) (u?72)¢ (v7)* Sr(e, a) .
- . - ' ' o Zao\E saalf a X LP /2 (eﬁ—ej) . 2 o u) i & .0 d) ~i J ) ri J
Experimental particle physics 40 scientists and technicians <) v e st st o FF(Q@) = S || a0 ) o) Ly = X QL = Y Qi ~ YLyt b,
Detector development ,,
- . p Mm(Bq):Mn(BQ)]SM |:1+G%Trba/(éllztr;-‘iq:)ZSo(wz)] e+ei)licj's }g;;gtgm sz;ﬁf)i(]m fow!gg;ﬁwm WEZZE?)(]S) 5027500:‘3;9 W"":i;ﬁ(%):’ el i
Silicon pixel detector — — e — ———
- gasgefullte Detektoren (Timepix) - . . . .
o o PIERRE Theoretical particle physics 3/ scientists
Silizium Photommultiplier (SiPM) AUGER
OBSERVATORY Largest theoretical
Theory flavour physics
Search for the highest-energy photons - Precision calculations within in beyond the
Multimessenger astronomy Standard model (SM)

Mass composition of cosmic rays .
e Flavour physics

o Perturbative calculations
iz o Effective Theories, SCET
o Sum rules

o Lattice simulations

&

Studies related to violations of Lorentz invariance in air showers

&

T —

&

&

&

Data analysis

Develop methods for reconstruction and Monte Carlo Studies

analysis (Machine Learning)

I tigati f models b d the SMI
Analysis of top quark data at ATLAS nvestigations or models beyona the
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International composition of particle physics group https://cpps.physik.uni-siegen.de
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e Bachelor (German
e Master (English)

- General Master
- Focus area particle physics

School of Science and Technology :
Department of Physics “ lle?(l;VEE’gSlTAT

Study Physics

il .

™ 1

" in Germany?

MSc in Physics at the University of Siegen

The Master of Science in Physics is a two-year Research Focus Areas:
research-oriented study program. During the : g :
first year, students choose between different * Particle- and Astroparticle Physics

curricula and specializations. In the second * Theoretical Particle Physics

year, students carry out a project in one of the + Quantum Information Theory

research groups.
pow * Quantum Optics and Nano-Optics

We offer individual supervision with an ideal

student-to-staff ratio and research projects in + Solid State Physics and Research with
internationally leading groups. Admission to Synchrotron Radiation

o progrem & posaiole evey yeatin pring + X-ray Physics and Nano-Physics

and fall

More Informatior

www.physik.uni-siegen.de
international master@physik.uni-siegen.de

School of SCIEflCe and jl'ed?nology UNIVERSITAT
Center for Particle Physics Siegen SIEGEN

Master of Science (Physics)
Focus Area: Particle Physics

Description of the Study Program

* Focus area quantum optics and quantum information

* Focus area solid state physics

® [eaching In Physics

e MSc Nanoscience and Nanotechnology

e MSc Quantum Science

Link to brochure for master studies in particle physics

N

r Naturwissenschaftlich-
\, Techrische Fakultit

Universitat
Siegen

Master

Informationen zum
Lehramtsstudium
Physik

u Universitat
Siegen

Master of Science (Physics)

Focus Area: Solid State Physics ‘

Description of the Study Program

Physics Studies in Siegen

School of Science a»nd Technology " UNIVERSITAT
Department of Physics SIEGEN

Master of Science (Physics)

Focus Area: Quantum Optics and Quantum Information
Description of the Study Program

Deutsch

STUDIENFELDER v DUALES STUDIUM INTERNATIONAL PROGRAMS v WARUM IN SIEGEN STUDIEREN? MEHR ~

Quantum Science



https://www.physik.uni-siegen.de/files/master-teilchenphysik.pdf

Particle Physics Master studies Wy

The CPPS offers a two-year Master of Science (Physics)
degree with focus on particle physics.

MASTER
The study program is research oriented, i.e. after its ESCIENCE

successful completion you will be qualified to understand PHYSICS . N

and participate in topical research in particle physics,
e.g. by undertaking a PhD project.

The program is designed for four semesters:

1. In the first two semesters the students attend

specialized lectures, seminars and a laboratory course
Can take longer depending on your previous education

2. one semester of preparation for research work

3. master thesis to be prepared during the last semester C P P Center for Particle

Thesis results often in a publication Physics Siegen
36



Particle Physics Master studies Wy

The curriculum offers ample flexibility to tailor your studies to your personal interests.

It is subdivided into four categories:

1. Mandatory Courses: Laboratory Course and Master Seminar (15 CP)

2. Mandatory Electives: Two and one Elective in the chosen Focus Area (24 CP)
3. Electives: Further and Electives (21 CP)

4. Research Phase: Preparation Phase, Training Phase and Master Thesis (60 CP)

Core Modules

Electives

Mandatory Courses P P Center for Particle
Physics Siegen
Research Phase

37



PP

Particle Physics Master studies

For further information on the MSc course program, please consult
https://www.physik.uni-siegen.de/pruefungsamt/modbuchmsc 2019-en.pdf

Core Modules
Electives
Mandatory Courses

Research Phase

Center for Particle
Physics Siegen

EPP
CPPP

TPP1
TPP2

Experimental Particle Physics (ST)

Concepts and Phenomena in
Particle Physics (WT)

Theoretical Particle Physics | (ST)
Theoretical Particle Physics Il (WT)

ID

Course Title

N
o

Al
A2
A3
Ry

Data Analysis + Machine Learning
Lab Course on Electronics
Detector Physics

Accelerator Physics |I

D1
D2
D3
D4

Astroparticle Physics

Cosmology

Physics at the Pierre Auger Obser.
Physics at the LHC

ET
E2
E3
E4

Flavour Physics
Hadron Physics
Collider Physics
Higgs Physics

F1
F2
F3
F4

Physics beyond the SM
Effective Field Theories
Calculation of Loop Diagrams
Special Topics in QFT

W oo OO Oy OO O O |W Oy O O

Siegen

(9 CP each)

Universitat
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Particle Physics Master studies U

A student with interests in experimental particle physics may choose the following
modules:

e Core Modules:

o Experimental Particle Physics (EPP)

o Concepts and Phenomena in Particle Physics (CPPP)
e Electives:

o Physics at the Large Hadron Collider

o Detector Physics

o Flavour Physics

o Machine Learning

o Accelerator Physics |l

Core Modules
Electives
Mandatory Courses

Research Phase

Universitat

Siegen

Semester 1 Semester 2 Semester 3 Semester 4
EPP l Physics at the LHC Oral Exam
: CPPP
Detector Physics Flavour Physics
Machine Learning
Accelerator Physics I
Master Seminar Laboratory Course Preparation + Training Master Thesis

CPP

Center for Particle
Physics Siegen

39



Particle Physics Master studies Wy

A student with interests in theoretical particle physics may choose the following

Semester 1 Semester 2 Semester 3 Semester 4 modules:
CPPP Flavour Physics Oral Exam e Core Module:
—_— o Concepts and Phenomena in Particle Physics (CPPP)
o Theoretical Particle Physics 1 (TPP 1)
Physics at the LHC Hadron Physics e Electives:
o Physics at the Large Hadron Collider
Cosmology Special Topics in QFT o Cosmology
| A , , - , o Flavour Physics
Laboratory Course Master Seminar Preparation + Training Master Thesis
o Hadron Physics

o Special Topics in Quantum Field Theory

Core Modules

: Electi
Center for Particle SCHVES

Physics Siegen Mandatory Courses
Research Phase

CPP

40



Additional online Courses Sogen

https://www.color-meets-flavor.de/lectures.html Courses Summer Semester 2025

color Dortmund
meets
flavor Experimental Physics

Statistical Methods of Data Analysis 2

Prof. Dr. Johannes Albrecht (johannes.albrecht(at)tu-dortmund.de)
Prof. Dr. Mikhail Mikhasenko (Mikhail. Mikhasenko(at)rub.de)

Prof. Dr. Michael Schmelling (michael.schmelling(at)mpi-hd.mpg.de)

COlor- M eets -— I i la V O r Two-week block course with lectures and exercises (in presence or via Zoom) taking place from July 21 to August 1.

Module Description (PDF)

Bonn-Dortmund-Siegen-Jiilich
Joint Activities

Siegen
Theoretical Physics
Welcome to our joint academic platform on high energy particle physics, a collaboration between Rheinische Friedrich-Wilhelms-Universitat Bonn, Collider physics
Teclfmsche I{nlversﬁat Dortmund, Umvers.ltat Siegen, and Fo'rschungszentrum Jiilich. The Color-Meets-Flavor project combines our strenghts in piof Di: Gaid Ball halift sl sinicainger e
particle physics of quantum chromodynamics and flavor physics. Tictiies:
Mon: 14:15-15:45

Here, students from all three universities can access advanced lectures in hadron and particle physics. We present shared seminars, news about our Thu: 12:30-14:00 (alternating between lecture and tutorial)
research and information about our outreach activities. For online participation from Bonn or Dortmund please contact bell(at)physik.uni-siegen.de before the first lecture.

Bonn and Dortmund

Experimental Physics
Experimental aspects of particle physics

Prof. Dr. Johannes Albrecht (johannes.albrecht(at)tu-dortmund.de)
Prof. Dr. Slavomira Stefkova (sstefkov(at)uni-bonn.de)

Please write to one of the contact persons if you would like to participate. A Moodle room will follow shortly.

Module description (PDF)

News

Research seminars Outreach

Bonn, Dortmund, and Siegen

technische universitat Universitat J U L I c H Experimental Physics

Flavor physics in experiment and theory - particle physics II

- dortmund
UNIVERSITAT I3 \ Forschungszentrum Prof. Dr. Johannes Albrecht (johannes.albrecht(at)tu-dortmund.de)
e : Prof. Dr. Alexander Lenz (alexander.lenz(at)uni-siegen.de)
Dr. Markus Prim (mprim(at)uni-bonn.de)
Please write to one of the contact persons if you would like to participate. A Moodle room will follow shortly.

Module description (PDF)
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Previous Topics for Master theses

Master

Area Date Name Title of Thesis
Experiment 2024 Tim Lukas Fehler Hybrid Search for Photons with the Low-Energy Extensions of the Pierre Auger Observatory
Theory 04/2023 Dennis Heinemann Study of e+ e- jet-rates in Soft-Collinear Effective Theory
Experiment 04/2023 Kaveh Kooshkjalali Design, Construction, and Testing of a Cherenkov Coincidence Detector for Proton Beam Therapy
Theory 01/2023 Christian Schneider Gradient-flow scale setting with tree-level improvement
Theory 01/2023 Daniel Busch Classifying the Flavour Sector in Extensions of the Standard Model via Froggatt-Nielsen Charges
Theory 11/2022  Jakob Mduller Schranken an Physik jenseits des Standardmodells durch Lebensdauern von B Mesonen
Experiment 08/2022 Chiara Papior Evaluating the capabilities of the Pierre Auger Observatory to search for axion-like particles
Theory 09/2022 Sebastian Edelmann Next-to-Next-to-Leading Order Real-Virtual Corrections to Soft Functions with Massive Partons
Theory 09/2022 Anastasia Boushmelev Quark masses and the heavy quark expansion
Experiment 11/2021 Vakhtang Ananiashvili Improving the tttt event selection with Graph Neural Networks in multilepton final states at the ATLAS detector
Theory 07/2021 Sven Munker Automated Calculation of Soft Functions for Massive Partons at Next-to-Leading Order
Gustavo Adolfo Lara- o , , .
Theory 02/2021 o Impact of TeV Scalar Leptoquarks on Flavor-violating Higgs Decays: An effective Field Theory approach
anchez
_ , o Pseudo Experiment Based Studies with RooFit of Fits to Events Weighted by the SPlot Technique for Application in the
Experiment 12/2020 Tim-Philip Hucking _ _
ATLAS B-Physics Data Analysis
Experiment 11/2020 Niklas Schwan Improving Four-Top-Quark Event Classification with Deep Learning Techniques using ATLAS Simulation
Experiment 10/2020 Anna Bobrikova Predicting the UHE photon flux from GZK-interactions of hadronic cosmic rays using CRPropa 3
E ' t 202 him Hah t of X- hot ' INGRID chi .
xperiment 08/2020 Jan Joachim Hahn Measurement of X-ray photons using an INGRID chip C P P Center for Particle
o _ _ _ Physics Siegen
_ Determination of Background from Misreconstructed Electrons in t-tbar-gamma Single Lepton Channel at the Sqrt[s]=13
Experiment 06/2020 Agha Mohammad Raza

TeV with 139 fb”-1 of ATLAS Data
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Living in Siegen
LOW IiVing COStS . WG-Mieten in ausgewahliten Stadten Ranking Of

N A, S
ik

s - — L]
I

average renting
costs in German

.
~ y
P -

-
e

-
ol
¥

3 |
.39

university towns:

] 1 1 1 j j Siegen ranks last,

Warmmiete in EUR/Monat

l.e. the lowest
costs :-)

Quelle: empirica-Preisdatenbank (Basis: VALUE Marktdaten)

NUMBEO =

e
r e - CERES R

No tuition fees - administrative fee of currently 333 Euro per term

Lebenshaltungskosten ~ Immobilienpreise ~

Lebenshaltungskosten in Siegen

I\/i Index D)
LOW I IVI n g COStS Living costs (w/o rent) Lgbenshaltungskosten-lndex (ohne Miete): 55,81
Rent Miet-Index: 13,08 Compared
Food Lebensmittel-Index: 60,00
Rent Gaststatten-Index: 49,28 to 1 00
Living costs Index Lebenshaltungskosten + Miete: 36,85

Salary - costs Ortliche Kaufkraft: 137,08
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universitit - Physics Fun in Siegen

Siegen

\l ysics Show in Siegé

John Ellis Visiting Siegen

Alexander Lenz @alexlenz42 - Jul 9

Entertaining our visitors at @UniSiegen : Hunt your BBQ in the forests
around Siegen #higgs10

Higgs Centre for Theoretical Physics @HiggsCentre - Jul 18
Our #HiggsOnTheRoad is going to c-cbar at the #charm2023 conference
in Siegen, Germany this week

Research

Still not following us? What are you waiting for?
Follow @subatomic_heroes on Instagram or scan the QR code

Universitat
Siegen

T P ﬂ -I!"-gft?crﬁ: iIi(’:li;(sics
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Max Hansen
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Studying Physics in Siegen - where else? Pty

1. Sensational Staff-student ratio
excellent student satisfaction —- classes taught in English

2. World leading In several areas, e.g.

- Theoretical flavour physics (Large 3rd party funding projects,...)

- Experimental quantum optics (own quantum computer, EleQtron) ., —~ o 8 |
- Experimental particle physics (ATLAS @ CERN, Auger,...) A v
- X-ray physics (DESY,...) ... |

3. Low living costs

Lowest renting costs in German

no-tuition fees

Administrative fee of currently 333 Euro per term

4. Amazing nature

5. Prepares perfectly for a follow-up PhD gererzo

subatomic_heroes
Original audio

G subatomic_heroes Subatomic heroes are re
Instagram. This is just the beginning. Welcot
Instagram account of the physics departmet

Don't forget to follow us on TikTok @physics

#physics #student #cool #science #happy 4
#scientist #phd #postdoc #university #insta
#firstvideo #fyp #atom #quantum #music #
#particle #particlephysics

7w




How to apply? Links at: https://cpps.physik.uni-siegen.de/master/
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Applications should be submitted via the online application portal unisono of the

university. At this page, you have to do the “Self-Registration” first. Please do not send
any application documents via e-mail or regular mail.

You are encouraged to apply early, up to 3 months prior to the deadline. Typically, it
will take one month to notify you of our decision regarding your admission.
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https://cpps.physik.uni-siegen.de/master/

See you soon in Siegen
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