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CERN Media echo
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LHC schedule
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MINT Fachkräftemangel – Shortage of Specialists
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MINT Nachwuchsbarometer - STEM Young talent barometer Link
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• performance of 15-year-olds 
has been declining since 2012

• Motivation, interest and 
professional self-confidence 
decreased 

• Girls' and boys' performance is 
similar, but mainly because 
boys' performance 
deteriorates

• Girls have less interest and 
self-confidence in 
mathematics, chemistry and 
physics than boys, despite 
comparable performance

https://www.koerber-stiftung.de/mint-nachwuchsbarometer


Low percentage of girls in physics and 
computer science courses: 
 Biology: 60 %

 Physics: 26 %

 Computer Science: 15 %

Professional specialization decisive for 
choice of field of study and professional 
development!

20 % of high school students 
choose science on a higher level 
“Leistungskurs” (33 % Bio, 13 % 
Phy, 11 % Ch, 1 % Computer 
Science)

More findings from MINT Nachwuchsbarometer 
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?
Multi-talented student Future HEP scientist
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Motivation for outreach 
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Recruitment of 
future scientists



Motivation for outreach 
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Michael Faraday, 1825

Leon Lederman, 1980iesHighlights der Physik, 2013

Recruitment of 
future scientists

Intrinsic
motivation



 secure funding for our projects (“1 coffee/year”)
 A price worth paying R. Heuer (2020) https://cerncourier.com/a/a-price-

worth-paying/
 Scientific Research at CERN as a Public Good: A Survey to French Citizens

M. Florio et al. (2018) http://cds.cern.ch/record/2635861

Motivation for outreach 
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Explanation &
legitimation

Recruitment of 
future scientists

Intrinsic
motivation

https://cerncourier.com/a/a-price-worth-paying/
http://cds.cern.ch/record/2635861


Motivation for outreach 
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“How much do you trust science and research?”

Wissenschaftsbarometer 2019
Link

Explanation &
legitimation

Creating & receiving 
trust in science

Recruitment of 
future scientists

Intrinsic
motivation

9%

37%

46%

5% 3%

fully trust

rather trust

undecided

rather don´t trust

don´t trust

https://www.wissenschaft-im-dialog.de/projekte/wissenschaftsbarometer/wissenschaftsbarometer-2019/


Motivation for outreach 
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Explanation &
legitimation

Creating & receiving 
trust in science

Recruitment of 
future scientists

Create an 
informed society

Intrinsic
motivation



14.11.2019

Strategiepapier

www.bmbf.de/de/karliczek-austausch-zwischen-wissenschaft-und-
gesellschaft-intensivieren-10173.html

Science Communication seen by the BMBF
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28.09.2020

Strategieprozess #FactoryWisskomm

www.bmbf.de/de/karliczek-wissenschaftskommunikation-staerker-in-
der-wissenschaft-verankern-12620.html

6 Fields of action:
1. Competence development
2. Recognition and reputation
3. Research on science communication

and impact
4. Citizen science
5. Quality and evaluation
6. Science journalism

http://www.bmbf.de/de/karliczek-wissenschaftskommunikation-staerker-in-der-wissenschaft-verankern-12620.html


 ErUM: Exploration of the Universe and Matter (2017 – 2027)
 Current funding period 2019 – 2021

 4 fields of action within ErUM
• Large-scale facilities
• Networking 
• STEM Young Scientists
• Transfer & Participation

 Outreach is an integral component of research

Outreach within the BMBF framework program ErUM
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https://www.bmbf.de/de/erforschung-von-universum-und-materie---das-rahmenprogramm-erum-4388.html


Dresden activities in the current funding period
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► KONTAKT: 
 KOmmunikation, Nachwuchsgewinnung und 

Teilhabe der Allgemeinheit an Erkenntnissen 
auf dem Gebiet der Kleinsten Teilchen

 Funded as integral part of research within
the framework program ErUM

© Weltmaschine© Weltmaschine © CERN

19.11.2020

► Joining Forces with
 Weltmaschine (in KONTAKT)

• German HEP information point for 
public and media since 2008

• Excellent link to the press 
 ErUM FSP Office (NEW !)

• Internal communication to academia
• Industry contact / transfer

https://www.bmbf.de/de/erforschung-von-universum-und-materie---das-rahmenprogramm-erum-4388.html


Netzwerk Teilchenwelt

1619.11.2020

►30 universities/research labs + CERN
►Joint outreach

in particle and astroparticle physics, 
since 2020 also nuclear and hadron physics
 Bundle existing activities
 Share structure and programs
High visibility and impact

Uta Bilow

RECFA evaluation 2014 for Germany
„The Committee considers that the 
German activities are exemplary and 
constitute a highly professional way of 
raising public interest in science and 
would like to congratulate the German 
community on its achievements in this 
regard."

►Project team: TU Dresden / 
DESY@Zeuthen / CERN

►hubs at: Bonn / Mainz / Münster
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Multi-step program for high school students
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Masterclasses Active engagement, 
detector project

4-day CERN 
workshops 

own research 
projects 

© Juliana Socher © Netzwerk Teilchenwelt © Netzwerk Teilchenwelt © Michael Hoch

19.11.2020 Uta Bilow



Own research projects: examples
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► Deep Learning Models for Energy 
Estimation in CMS HGCAL L1 Trigger
(Felix Hansen)

► First data classification at the          
InGrid detector at the CAST experiment 
using deep learning (Carolin Kohl)

► The AWAKE experiment (Björn Dörschel)
► The effects of radiation on the  

CMS pixel detector (Katharina Ploog)
► Machine-learning based identification 

of highly collimated electron pairs 
from boosted Z boson decays
(Sophia Veneris)
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https://indico.cern.ch/event/775569/contributions/3579014/attachments/1928528/3193873/Felix_Hansen_Deep_Learning.pptx
https://indico.cern.ch/event/723232/contributions/3174768/attachments/1732881/2801509/Praesentation_Projektwochen_CERN.pdf
https://indico.cern.ch/event/775569/contributions/3579015/attachments/1928111/3192622/AWAKE.pdf
https://indico.cern.ch/event/775569/contributions/3579015/attachments/1928111/3192976/20191017_kploog_cmspixel1.pdf
https://indico.cern.ch/event/775569/contributions/3579014/attachments/1928528/3193876/Sophia_Veneris.pdf


Fellow program to promote young talents
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► 190 people, 50% female (program launched in 2017)
► Mainly alumni of CERN workshops
 Now often studying physics or shortly before that (pie chart)

► Local offers: Internships, excursions, invitation to
outreach events, colloquia, regulars´ table etc.

► Central offers: Fellow physics school (pwd „intro“),  
national physics conference attendance etc.

 Close connection between highly motivated students
and research groups

SCHOOL RESEARCH GROUPS
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Physics Physics teacher
PhD STEM
Medicine High school

https://indico.desy.de/indico/event/21279/


Facilitators
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► 150 PhD and Master students are engaged in Netzwerk Teilchenwelt. 
They guide Masterclasses and supervise students´ research projects.

► Facilitators get reimbursement of expenses and travel cost.
► As role models, they influence students´ career-related aspirations and choices.
► Netzwerk Teilchenwelt offers various training courses on communication, 

didactics, and presentation techniques (important skills also for your own
career!).

© Frank Engel-Strebel© Juliana Socher
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 Students learn about topics of current 
research + organization and process of 
research
 Introductory talks (standard model, 

detectors, accelerators)
 Hands-on measurement (real data) 
 Basic idea: a question related to particle 

physics
 Outcome of the measurement leads to new 

and fundamental insights
 Students meet physicists (role models)

 Usually held at schools
 Also at HZDR school lab or TUD
 Now: Masterclass@home

Activities in Dresden: Masterclasses
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 Cloud chamber workshops
 CosMO detector sets
 Kamiokanne
 Auger Masterclass
 Detectors also loan to teachers

Activities in Astroparticle physics
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 2-3 high school students per year
 Various levels of requirement

https://tu-dresden.de/mn/physik/iktp/outreach/praktikum-und-bell#section-4

Student research projects
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https://tu-dresden.de/mn/physik/iktp/outreach/praktikum-und-bell#section-4


 Now at Uni Jena studying Physics
• Funded by the Heinrich-Böll-Stiftung
• Specializing on laser-wakefield acceleration of electrons

Fellow role model: Tim Hebenstreit (Dresden, ATLAS)

 Now at Uni Jena studying Physics
• Funded by the Heinrich-Böll-Stiftung
• Master: Specializing on laser wakefield acceleration of electrons



 2012 Internship at TU Dresden
 2013 Workshop at CERN
 2013/14 Own research project, supervised at CERN + TUD 
 2015-17 Physics (BA) in Hamburg, internship 3. Semester in CMS group
 2018-20 Physics (MA) in Krakow + Heidelberg
 2019 CERN Summer Student 
 Now Master Thesis with the LHCb group Heidelberg (S. Hansmann-Menzemer)

Fellow role model Rowina Caspary
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More role models
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© HZDR

Juliane Volkmer
2012: Studien zur Orts- und 
Energieabhängigkeit des 
Ansprechverhaltens des SNO+ 
Neutrino-Detektors



Teachers as multipliers
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► Development of material
 Teaching material for schools, 4 volumes (>20k printed, >35k downloaded) 
 Portal Leifi Physik: Chapter on particle physics
 Particle profile cards
 GeoGebra Analysis of Bubble Chamber images
 Context material

► Teacher training „Forschung trifft Schule“, funded by: 
 2-day training: Introduction to particle physics, 6 trainings p.a.
 Summer School at CERN: 6 days, once per year

© Netzwerk Teilchenwelt © Philipp Lindenau

19.11.2020
© Netzwerk Teilchenwelt

https://ippog.web.cern.ch/resources/2017/particle-physics-book-school
http://www.leifiphysik.de/themenbereiche/teilchenphysik
http://ippog.org/resources/2014/elementary-particle-cards
http://ippog.org/resources/2020/teaching-material-interpreting-bubble-chamber-images-geogebra
http://ippog.org/resources/2020/collection-teaching-material
http://www.teilchenwelt.de/angebote/lehrerfortbildungen-forschung-trifft-schule/


Central Coordination @ TU Dresden provides:
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Structure
 Data base (people, schools, 

events)
 Event calendar
 Wiki

Material
 Detector sets
 DIY cloud chamber sets
 Context material
 Kit for facilitator (shirt, bag)
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Central Coordination @ TU Dresden provides:
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© Ines Zeifert

© Caro Schwerdt

Communication
 Website
 Social Media
 Newsletter
 Mailings

Organisation
 Fellow physics school
 Fellow meeting
 Training for facilitators

19.11.2020



New topics from other fields of “physics of the smallest particles”
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► Hadron and nuclear physics
 Hadron therapy Masterclass
 Scattering experiments Masterclass
 PANDA Masterclass (under development)
 1 week Summer course

for high school students in Mainz
 Detector school for fellows (spring 2021)
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https://www.schule.physik.uni-mainz.de/teilchenakademie/


Weltmaschine 
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► German LHC information point for the 
public and media since 2008

► Excellent contact to the press 
 Press material, media library
 Facts and figures

► Central event organization
 Journalist Days, Press Spokesperson Day
 Tag der Weltmaschine
 Media training for scientists

► Mobile exhibition
 Shown in 43 research labs

www.weltmaschine.de © Weltmaschine

© Weltmaschine19.11.2020 Uta Bilow

https://www.weltmaschine.de/service__material/mobile_ausstellung
http://www.weltmaschine.de/


New target groups: journalists and the „uninterested“ general public
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► Virtual Reality headsets
 Apps from various experiments (LHC (ATLAS, ALICE,..) , Belle II, IceCube)
 Loan to Netzwerk Teilchenwelt research labs, central maintenance

► Interactive mobile exhibition modul (in preparation)
 Setup in 1h
 Tour stops planned across Germany
 in shopping malls, town squares, and near railway stations
 reaches groups that are less likely to access science

► Journalist trip to CERN
 + media training for scientists…

© CERN© Joseph Piergrossi© M. Bender

19.11.2020
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• Research institutes organised events
• Masterclasses
• Science Café, Science Slam 
• Virtual visits, Public lectures

• 20 events in 5 days, despite lockdown light

www.wochederteilchenwelt.de

http://www.wochederteilchenwelt.de/


International Masterclasses
The Concept:

• High school students (15 – 19) are invited to 
a research lab as „scientists for one day“

• introductory talks (standard model, detectors, 
accelerators)

• Hands-on: data from
• LHC (ATLAS, CMS, ALICE, LHCb)
• Neutrino experiment (MINERvA)
• Belle II
• Particle Therapy (treatment plan)

• International video conference
(3-5 groups + CERN / Fermilab / KEK / GSI)

• Presentation of results
• Combination and discussion
• Q&A
• quiz

https://atlas.physicsmasterclasses.org/
http://cms.physicsmasterclasses.org/cms.html
https://alice-masterclass.web.cern.ch/
http://lhcb-public.web.cern.ch/lhcb-public/en/LHCb-outreach/masterclasses/en/
https://indico.fnal.gov/event/22340/overview
https://belle2.ijs.si/public/
https://indico.cern.ch/event/840212/


Central elements: 
Data analysis + video conference



Worldwide program

• Organized by IPPOG
(International Particle Physics 
Outreach Group)

• 60 countries involved in 2020
• > 220 research labs

http://ippog.org/
https://physicsmasterclasses.org/index.php?cat=country


Who we are
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Caroline Förster Franziska Viebach

Moritz Springer Philipp Lindenau

Carmen RichterLisa Johnsen

Moritz Piepel Daniel Wendorf Anna Marie Wolf

Michael Kobel
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► Inspiring the next generation is an important task
► Informing the public is our duty as scientists
► Existing programs and structures create multiple benefit
► WIN for high school students
 engage in a wide range of activities, from Masterclasses to own research projects.

► WIN for facilitators
 Train your communication skills, relevant for your own career!

► WIN for group leaders
 Fellow program brings best students early into research groups

► WIN for institutes
 nationwide network for outreach and recruitment with central coordination + hubs

providing structures, material, organisation and communication for all research labs 

Summary

19.11.2020
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