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ErUM - Erforschung von Universum und Materie
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Funding and strategy for fundamental research 
4 focus areas: 

• big experiments 
• STEM early career support 
• Networking 
• Transfer and Participation

ErUM Pro ErUM Data ErUM Transfer
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ErUM - 8 ErUM Communities
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KAT

RDSKHuKKFSIKFS

KFNKfBKET
Astroteilchenphysik Elementarteilchenphysik Beschleunigerphysik Forschung mit Neutronen

Forschung mit 
Synchrotronstrahlung

Forschung mit nuklearen 
Sonden und Ionenstrahlen

Hadronen-  
und Kernphysik

Rat Deutscher  
Sternwarten
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ErUM - KET and the FSPs
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KET
Elementarteilchenphysik

ErUM-FSP Belle II ErUM-FSPs LHC
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Belle II Germany - FSP Office | About Me
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Veronika Kratzer

2012 - 2015 

2016 - 2025 

Now

Audio Visual Media Designer 
Apprenticeship 
Bayerischer Rundfunk 

Physics B.Sc. and M.Sc. 
LMU Munich 

Outreach for Belle II Germany  
and 
Science Communication for science birds GmbH



We are Digital Knowledge Agent for ErUM-Data: 
The Central Networking and Transfer Office for Digital Transformation in Research on Universe and Matter
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The ErUM-Data Hub: 
an established Team working close with the community 

• Advancing digital transformation in basic research 
• Enabling networking between ErUM communities
• Identifying and exploiting synergies in ErUM-Data
• Communicating research results to specific target groups 
• Transferring knowledge and innovation



Advancing Digital Transformation in Germany 
by training ErUM-Scientists
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Join our events: 

https://erumdatahub.de/
veranstaltungen/ 

https://indico.desy.de/category/984/ 

https://erumdatahub.de/veranstaltungen/
https://erumdatahub.de/veranstaltungen/
https://indico.desy.de/category/984/


Disseminating digital competencies to a broad ErUM audience: 1.200 ErUM-
Scientists reached in person since 2022
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Providing high-quality contents for ErUM-Scientists: 
https://wiki.erumdatahub.de/bin/view/Main/ 

Knowledge Database including „Material Collection“ & „Contacts in ErUM-Data“
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All links: 
https://erumdatahub.de/ 

https://wiki.erumdatahub.de/bin/view/Main/
https://erumdatahub.de/
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Excellence Cluster
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2 Excellence Clusters with  
Belle II involvement



Coordinated Outreach and  
Promoting Young Talents in  
Netzwerk Teilchenwelt

FSP Belle II Annual Meeting 
Bonn, 8.-10.9.2025



Uta Bilow, TU Dresden

► 34 universities/research labs         
▪ all Belle II institutes are present 
▪ Teilchenwelt contact person at each institute 

► Joint outreach for Particle Physics since 2010 
▪ Bundle existing activities 
▪ Share structures and programs 
▪ Synergy effects 

à High visibility and impact of outreach 

► Target groups: high school students, young university students, 
teachers, broad public 

► Project team: TU Dresden + hubs at Bonn, Mainz, Münster 
► Collaboration with LHC ErUM-FSP office, Belle II-FSP office, …
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Netzwerk Teilchenwelt

https://www.teilchenwelt.de/ueber-uns/standorte/


Uta Bilow, TU Dresden

► 4 Fields of action 
▪ Large Scale Facilities 
▪ Networking 
▪ STEM young scientists 
▪ Transfer & participation 

► Explicitly supported via KleT³ project 
▪ KleT³: Kleinste Teilchen: Teilhabe und Talente (2024-27) 
▪ 2018-2021: KONTAKT, 2021-2024: KONTAKT2 

 Outreach is integral part of research within the 
framework program ErUM  

► More outreach via Belle II FSP office, LHC office, other 
funding sources (SFBs, EXC etc.), ...
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BMFTR Framework program ErUM Exploration of the Universe and Matter

MINT Nachwuchs 
•  Nachwuchs für MINT Fächer faszinieren 
•  Wissenschaftlichen Nachwuchs qualifizieren 
•  Karriereperspektiven schaffen

Transfer und Partizipation 
•  Wissenschaftstransfer von Forschung in 

 Wirtschaft und Gesellschaft anregen 
•  Dialog zwischen Forschung und 

 Bürgerinnen und Bürgern intensivieren

Vernetzung 
• Kompetenzen von Hochschulen und 

Forschungsinstituten bündeln 
• Forschung international vernetzen



Uta Bilow, TU Dresden

► Reach out to the people with our research topics, methods, 
technologies, and science in general 

Goals 
► Foster a connection between our community and the world 

outside 
► Satisfy existing curiosity 
► Spark interest in science 
► Promote appreciation for fundamental research 
► Stimulate to study STEM, attract new talents 
► Build trust, create transparency, educate on Nature of Science
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Public outreach

Pub festival Beerology

Pop-up exhibition Urknall unterwegs

© Philipp Lindenau

© Philipp Lindenau



Uta Bilow, TU Dresden

► Project day in school or university or online  
▪ Special format: International Masterclasses 

► Talks and Q&A with researchers  
► Own measurements and analysis of original data  
► Diverse set of Masterclasses  

▪ Belle II 
▪ ALICE, ATLAS, CMS, LHCb,  
▪ Machine Learning, Theoretical Methods (Planetary Orbits)  
▪ Hadron Therapy 
▪ Nuclear Astrophysics  
▪ IceCube, Auger, Cosmic@Web  
▪ Neutrino experiments 
▪ …
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Core program: Belle II Masterclasses 

✓ High school students do research 
supported by young scientists 

https://belle2.ijs.si/public/
https://alice-masterclass.web.cern.ch/
https://atlas.physicsmasterclasses.org/en/index.htm
https://cms.physicsmasterclasses.org/cmsde.html
https://lhcb-outreach.web.cern.ch/lhcbinternationalmasterclasses/d0-lifetime/
https://github.com/NTW-Muenster/opal-mc-ml
https://github.com/NTW-Muenster/opal-mc-ml
https://indico.cern.ch/event/1367585/
https://indico.cern.ch/event/840212/
https://www.chetec-infra.eu/masterclasses/
https://masterclass.icecube.wisc.edu/de
https://augermasterclasses.lip.pt/
https://www.teilchenwelt.de/angebote/cosmic-at-web/


► 150 PhD and Master students engaged  
► guide Masterclasses, supervise students´ research projects 
► receive remuneration + travel expenses* 
► yearly science communication and outreach training 

▪ Next workshop: 2.-4.11.2025 in Bad Honnef (English) 
▪ Fully funded by Heraeus foundation, organized by Knotenpunkt Bonn 

► Frequent (online) onboarding events for new PhD students and introduction to 
specific Masterclass 

► Acquire soft skills, for personal and professional development. (Outreach is an 
integral component of research … and increasingly important for your career − 
be it for scholarships, grant applications or appointments.)
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Facilitators (Vermittler:innen)

@Students: Please join outreach efforts! 
@Group leaders: Please support this important task!

* currently suspended due to funding cuts. Usage of Programmpauschale recommended

https://indico.cern.ch/event/1547726/
https://indico.cern.ch/category/18177/


Uta Bilow, TU Dresden 18

Masterclasses – first level of a multi-step program

3500

250

75

15

students per year

50% female

CERN project weeks*, 
research projects at 

institutes 
List of 170 essays, incl. 52 

awards  

CERN workshops*, 
Particle physics academy 

in Mainz (report 2025) 

Active engagement, 
detector projects 

Masterclasses

* currently suspended due to funding cuts. Workaround: foundations

Female share in 
physics exams 2023:  
• 22% Bachelor  
• 25% Master 
• 22% PhD

✓ Sustainable staged program 

✓ High proportion of women on 
higher levels 

https://www.teilchenwelt.de/wp-content/uploads/2025/07/list_Schuelerforschungsarbeiten_2010-2024.pdf
https://www.teilchenwelt.de/2025/08/21/ferien-im-zeichen-der-teilchen/
https://www.dpg-physik.de/veroeffentlichungen/magazine-und-online-angebote/pj/studierendenstatistiken/pdf/studierendenstatistik-2023.pdf
https://www.dpg-physik.de/veroeffentlichungen/magazine-und-online-angebote/pj/studierendenstatistiken/pdf/studierendenstatistik-2023.pdf
https://www.dpg-physik.de/veroeffentlichungen/magazine-und-online-angebote/pj/studierendenstatistiken/pdf/studierendenstatistik-2023.pdf
https://www.dpg-physik.de/veroeffentlichungen/magazine-und-online-angebote/pj/studierendenstatistiken/pdf/studierendenstatistik-2023.pdf
https://www.dpg-physik.de/veroeffentlichungen/magazine-und-online-angebote/pj/studierendenstatistiken/pdf/studierendenstatistik-2023.pdf
https://www.dpg-physik.de/veroeffentlichungen/magazine-und-online-angebote/pj/studierendenstatistiken/pdf/studierendenstatistik-2023.pdf
https://www.dpg-physik.de/veroeffentlichungen/magazine-und-online-angebote/pj/studierendenstatistiken/pdf/studierendenstatistik-2023.pdf
https://www.dpg-physik.de/veroeffentlichungen/magazine-und-online-angebote/pj/studierendenstatistiken/pdf/studierendenstatistik-2023.pdf


Uta Bilow, TU Dresden

► ~140 people, >50% female  
► Mainly alumni of CERN workshops 

▪ experienced talents, participated in several program levels, now studying 
physics or shortly before 

 Foster connection between highly motivated students and research 
groups  

► Central offers: yearly Fellow/Bachelor physics school, frequent online 
events Ask the expert (research highlights, career development 

► Local offers: internships, invitation to group events (scientific, outreach, 
social), excursions, colloquia, regulars´ table etc.
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Fellow program
SCHOOL RESEARCH GROUPS

✓ Win for Fellows: Close and early connection to research, extra training, networking 
✓ Win for groups: Close connection to highly motivated, well trained students, support in 

science and outreach

STEM/ 
medicine

12 %

Physics 
59 %

High school
29 %

https://indico.desy.de/event/46666/
https://indico.desy.de/event/46666/
https://indico.desy.de/event/46666/
https://indico.cern.ch/category/16143/
https://indico.cern.ch/category/16143/


Uta Bilow, TU Dresden

► Pop-up exhibition on particle physics 
▪ Tunnel: time travel through the history of the universe 
▪ Pavilion with games 

► Target audience: general public, people with less affinity for science  
► Goes to public places, pedestrian zone, festival, campus.... 
► 32 places visited since 2022 (photo gallery) 
► located at Uni Mainz, can be loan by institutes

20

Urknall unterwegs

https://www.teilchenwelt.de/urknall-unterwegs/stationen/
https://www.teilchenwelt.de/urknall-unterwegs/stationen/


Uta Bilow, TU Dresden

► Become facilitator (Vermittler:in), guide Masterclasses, supervise high school 
students´ research projects at institutes  

► Attend communication and outreach training (2.5 days)  
▪ Next workshop: 2.-4.11.2025 in Bad Honnef (English) 

☞Meet local Netzwerk Teilchenwelt contact person at your university  
☞Get more information from project coordination! Scan   

Group leaders:  
► Support your students to be active in outreach 
► Involve the Fellows (young students) at your university 

21

You want to get (more) involved in outreach and promoting young 
talents?

PROJEKTLEITUNG

PARTNER

FÖRDERER

SCHIRMHERRSCHAFT

https://indico.cern.ch/event/1547726/
https://indico.cern.ch/event/1547726/
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Summary Belle II Germany and Partners
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ErUM FSP 09 - Belle II 
(That’s us) 

• DESY Hamburg 
• Uni Göttingen 
• Uni Bonn 
• JLU Gießen 
• JGU Mainz 
• KIT Karlsruhe 
• LMU München 
• MPP München 
• Max-Planck HLL 
• TU München

Partners 

• ErUM Data Hub 

• Excellence Cluster 
• Origins 
• Color Meets Flavor 

• Netzwerk Teilchenwelt
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Belle II Germany - Outreach Activities
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Website: belle2.de

Have some news? 
Contact me!
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Belle II Germany - Outreach Activities
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Website: belle2.de

Revival?! 
Want to participate?
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Belle II Germany - Outreach Activities
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Instagram: @belle2germany

• Run by FSP-Office (Veronika) and KIT (Torben, 
Isabel) 

• Content: 
• Everything that’s going on e.g. (outreach) 

events, meetings, conferences, new 
papers, talks, awards, group outings, 
announcements, … 

Something going on? 
Take pictures, write a nice and descriptive caption, send it to me!
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Belle II Germany - Outreach Activities
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Open Days/Campus Days etc.

03.10.2024          Campus Garching/Maustag

17.05.2025           KIT 

14.06.2025          JLU Gießen; Open Campus Day

Upcoming:

04.11.2025          Visit: Class of Physics Lab Technicians, 
                           Munich

08.11.2025         Tag der Quantenphysik, LMU

Planning something? 
Contact me!
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Belle II Germany - Outreach Activities
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Belle II Virtual Reality

Want to borrow it? 
Contact me!
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Belle II Germany - Outreach Activities
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(International) Masterclasses

Planning one? Have a request? 
Contact me, if you need help!
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Belle II Germany Meeting
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• Every Year 
• Members from German Belle II groups 
• From student to PI 

Belle II Germany Meeting
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Belle II Academy
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• For students, Ph.D. students, young researchers 
• 1 week  
• Workshops on physics topics, soft skills and social 

activities 
• Next in 2026 (date and place tbd)

Belle II Academy

2022 | Bonn

2023 
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Belle II Germany - Merch
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T-Shirts and Hoodies

003 Belle II T-Shirts – White

B2 Merch
13.02.2025

Designed by Amanda Cloth

Cups 
Stickers 
Flyers 
Pins 
Lego-Detector Sets 
…

Need something? 
Contact me!
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Belle II Germany - Graphic Material
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Belle II Starter-Kit Workshop 2025

Belle
II Star ter Kit

2025

basf2
journey

Initialising your

Belle

Belle

8th Belle II Starter-Kit Workshop
September 24 - 26, 2025
KEK,  Japan

LMU Munich
Veronika Kratzer

Poster for Belle II Germany  
Meeting (LMU Group)

Flavor Physics at Belle II
LMU Group

Sustainability

Collaborative Services

Software and Computing

Physics Analyses

Outreach | FSP Office

AI Methods

Back (left to right): Beatrice Locatelli, Veronika Kratzer, Thomas Kuhr, Günter Duckeck, Lorenz Gärtner, Yaroslav 
Kulii, Boyang Yu, Nikolai Krug, Alexandra Herrmann, Thomas Lück, Lena Nowatzki 
Front (left to right): Tim Würthner, David Giesegh, David Koch, Eylül Ünlü
Missing: Caspar Schmitt, Fabio Novissimo, Akshat Jain, Arul Prakash, Yansheng Li, Simon Hiesl, Yu Liu, Elgi Orozi

The LMU Group

Further Topics: Exotic States, Generic search for CP violation, Ratio (Y(4S)→B+B-) / (Y(4S)→B0B0), 
B →πνν, B → Xll, R(D*) with inclusive tag

Semileptonic B decay into the D**s 
• D**s, the four orbital excitations of the D 

meson, are not fully understood — their 
properties, decays, and interactions remain an 
open question

• Goal: measure the branching fractions of the  
B →D** ℓν decays with improved precision

• In addition, study the four-momentum transfer 
distribution, providing valuable input for 
refining theoretical models

Fig.: Contributions of different semileptonic 
exclusive branching rations to the inclusive 
branching ratio

Rare Decays
• B→K*νν provides a unique opportunity to probe new 

physics at Belle II
• New reinterpretation framework - direct extraction of 

parameters of alternative theory models
• Analysis update: Inclusive tagging of four decay channels 

- reduced uncertainties and improved sensitivity 

Ref.: Belle II Collarboration: Gärtner et al., „A model-agnostic 
likelihood for the reinterpretation of the B+-->K+νν¯ measurement 
at Belle II“, arXiv:2507.12393, 2025

Fig.: Taken from: 
https://indico.cern.ch/event
/710050/contributions/316
1652/attachments/174009
3/2815414/Scavino_VERTE
X2018.pdf

Fig.: Schematic: working principle of track finding at Belle II. Taken from: 
https://indico.cern.ch/event/1252748/contributions/5521436/attachme
nts/2732780/4751212/BelleII_Tracking_CWessel.pdf

Further Topics: Framework and infrastructure, Manage the Belle II externals, 
Maintain basf2 framework package, Integration of computing resources, Validation 

The Semileptonic Gap Problem
• Semileptonic decays are essential for measuring 

fundamental parameters like Vcb and Vub and for 
understanding sample composition in R(D(*)) 
measurements

• But not understood discrepancy between measured 
inclusive semileptonic branching ratio, BR(B→  X l nu), 
and sum of measured exclusive semileptonic branching 
ratios, BR(B→Dlν ) + BR(B→D*lν) + BR(B→D**lν) + ...

• Improved measurement of B→D**lν decays
• Measurement of B→Dηlν to prove or disprove that it 

explains the gapRef.: Sw. Banerjee et al., „Averages of b-hadron, c-hadron, 
and τ-lepton properties as of 2023“, arXiv:2411.18639, 
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Fig.: Posterior in 
Weak Effective Theory 

Wilson coefficients.  

Fig.: Belle II-ErUM-FSP-Belle II meets LHC-ErUM-FSP 

Fig.: The mass difference spectrum (in GeV) of the D**s after 
reconstruction of signal from Monte Carlo simulation. 

Further Topics: PXD 
background generation, 
Track trigger, SuperKEK 
operations, Chatbot

Smart Background Simulation
• Waste of computing resources due to 

event rejection after simulation and 
reconstruction

 → Possible speedup by early filtering
• ML model to predict skim decision 

directly after event generation
• basf2 implementation in progress

Fig.: Schematic of the full simulation and skimming chain using SmartBkg.

Fig.: Achievable production speedup as function of separation power (AUC) 
and skim efficiency

Group Leader:  

Prof. Dr. Thomas Kuhr

Contact

LMU München
Fakultät für Physik
AG Kuhr
Am Coulombwall 1
85748 Garching 

www.flavor.physik.uni-
muenchen.de

}Generate NN Simulate Reconstruct Skim Analyze

Discard Discard

Keep Keep

slowfast

}

Tracking
• The thing that makes your analysis work but you 

do not know anything about
• Track finding is the process of finding the hits 

associated to a charged particle
• Once a track is found a particle hypothesis is fit to 

it, which provides momentum and position 
information to be used in analyses 

• LMU is involved in the Belle II tracking group 
which has the following tasks: 
▪ maintain, and improve the Belle II tracking 

software
▪ do performance studies to ensure track quality
▪ study tracking related systematic uncertainties 

to be provided to the analysts  
• Major challenge: adopt to steadily increasing 

beam background and changing external 
conditions while maintaining good performance 

Pub DB
• upload and share documents
• follow the publication process
• track progress of analyses

Run DB
• store experiment metadata
•  flag problematic runs
• determine which runs make it 

to analysis data 

Mailing Lists

• Internal and External (Science) 
Communication

• Website belle2.de
• Social Media
• Events
• (International) Masterclasses
• Graphics and Design (Poster, Sticker, 

Flyer, ...)
 Reports, Articles, Press Releases
• Talks
• Merch
• Networking
• and more

Contact: coll-fsp-office@belle2.org
Task Force to estimate environmental footprint 
of Belle II and propose measures to reduce it

Need help? 
Contact me!
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Belle II Germany - Networking
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Belle II FSP meets LHC FSP 
08/2025 in Hamburg

Netzwerk Teilchenwelt Standorttreffen 
05/2025 in Mainz
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How can we work together?

34

How can I help you? How can you help me?
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• What outreach do you do? How regular? 

• What stops you from doing outreach? E.g. not knowing where to start, lack of ideas, ..? 

• Do you even enjoy doing outreach? 

• How can we improve communication and collaboration? 

• What do you need from me to help you with your outreach topics? 

• How do I get informed about any outreach activities that are going on in your city? 

• Can we define one person responsible for outreach in each group? (Not necessarily group leader) 

• Are you interested in regular outreach meetings? 

• Are you interested in a regular outreach newsletter? 

• Maybe summarize this questions in a survey? 

Questions I have for you

35
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Kontakt
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Veronika Kratzer 
Kratzer.Ve@campus.lmu.de

Belle II-FSP Office 
Am Coulombwall 1 
85748 Garching 
GERMANY 

coll-fsp-office@belle2.org Thank you !


