OUTREACH DES CRC-110
What we did and what remains ...
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OUTLINE

= The program of the previous 12 years

= Physics Show (Herbi Dreiner)

= School kid and teacher academies

= Perspectives - what remains?

= A spin off ...
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PHYSICS SHOW

Physics show Musical: Planetamos (Phyusical), March 2023, Tibingen

= By students for school kids and interested adults
= various live experiments embedded into a story board

H. K. Dreiner et al., “'What's (the) Matter?’, A Show on Elementary Particle Physics with 28 Demonstration
Experiments,” arXiv:1607.07478 [physics.pop-ph]
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PHYSICS SHOW

New show: Far From Home, September 2023, Bonn

= Different formats: musical, movie style, christmas version

= by and with students of different levels
= Bachelor
= Master
= PhD

with high level of commitment
= typically "sold out” quickly (note: free of charge)
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26+1 PHYSICS SHOWS OUTSIDE BONN!

visiting China (2016)

Particle Physics Show: Oxford, London (2014); Copenhagen, Odense (2015);
Padua, Trieste (2016); Valencia, Barcelona (2017); Lisbon, Madrid, Mainz
(2018); Amsterdam, Aachen, Freiburg (2019)

Other shows: Géttingen, Munich (2013); DESY HH (2014); Oberhausen,
Leverkusen (2015); Geneva, Utrecht (2016); Bad Kreuznach, Hannover,
DESY HH (2017); Geneva (2018); Hannover (2019)
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SCHULERAKADEMIE: GENERALITIES

= in the NRW autumn school break

5. Schiilerakademie (11.10.-14.10.2022)
Science College Overbach, Jiilich [ ] SCienCe College Overbach,

Fiir interessierte Schiilerinnen & Schiiler der Klassen 10-13

Jilich-Barmen
everything in one campus

= about 25 participants from all over
Germany (mainly NRW)

= similar shares male/female
(no selection!)

Wie funktioniert die Welt bei Kleinsten Abstanden? ™ usual |y '[WICG Overbooked

Was wissen wir (und woher) - und vor allem: Was wissen wir nicht?

= |ocal costs fully covered by DFG
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SCHULERAKADEMIE: PROGAM

Focus on theory
= day 1
= Belle Master Class (R-ratio) (Jan-Eric Heinrichs & Dominik Kdhler)
= day 2
= Talk: The strong interaction (CH)
= Demonstration experiments (Herbi - connection to Physics show)
= Talk: Introduction to numerics (Deborah)
= Excursion to FZJ: COSY & super computer (local staff)
= day 3
= Talk: Is life on Earth an accident? (Andreas Wirzba)
= Talk: Introduction to string theory (Kilian Bénisch)
= Talk: QCD Exotics (CH)
= Woking on the projects (Leon von Detten & Joseline Heuer /
CH / Norman Neitz)
= day 4
= Working on the projects + short presentations
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PROJECTS

= Project |
Introduction to quantum mechanics

= Project Il
What is scientific?

= Project Il
Numerical simulations
Mercury’s perihelion motion with V-Python

C. Kérber, |. Hammer, J.-L. Wynen, J. Heuer, C. Mller and
C. Hanhart, “A primer to numerical simulations: the perihelion
motion of Mercury,” Physics Education, Volume 53, Number 5.
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COMMENTS

= A lot of personel: 16

= no fee
costs 2022: 7500 Euro

= At least three rooms
= group found together nicely

= very positive feed back

Teachers course: 1 full day
= |ocations: Jilich, Munich, Bochum, Bonn (2x) (all German nodes)
= participants from the region
= a few talks as before ( + typically 2-3 locals by local experts)
= Demonstration experiments

We had 5 school kid and 5 teacher courses during the CRC funding periods
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PERSPECTIVES

= Physics show

Now part of CRC NuMeriQS
Start 4/2024; potentially until 3/2036

= Mercury project

in collaboration with David Borgelt (Munster)

Converted into master class (run by “Netzwerk Teilchenwelt”)

= Talks on strong interaction

part of outreach program of cluster application Color meets Flavor (CmF)
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A SPIN OFF

Idea: January 2020

Start: April 2020

Published: September 2023
English version in the making

Philip Bechtle - Florian Bernlochner
Herbi Dreiner

Christoph Hanhart

Josef Jochum

Jorg Pretz - Kristin Riebe

Faszinierende
TE| | Ch en p hyS| k Part of the series Faszinierende(s)

Physik, Chemie, Gehirn

Von Quarks, Neutrinos -
und Higgs G
zu denRatseln

des Universums '

Concept:

— Pair of pages per topic

— As self-contained as possible
— From the elementary to nuclei

SACHBUCH &) Springer
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MY CO AUTHORS

Philip Bechtle

Experimental
particle physics

Bonn

Experimental
particle physics

Bonn

Kristin Riebe
Astrophysics,
outreach

Potsdam
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Herbi Dreiner

Theoretical
particle physics

Bonn

Josef Jochum

Experimental
neutrino physics

Tilbingen

Jorg Pretz
Experimental,
hadron physics

Julich/Aachen
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FOR WHOM?

= Interested non-physicists 10" grade up
= Teachers interested in the background of what is in the books
= People working in outreach looking for inspiration

= Science journalists asking for background information
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CONTENT

Basics

= The world of particles What is particle physics ...

= General foundations basics of quantum mechanics ...
Experimental foundations how an accelerator works ....
Theoretical foundations fermions and bosons, QFT ...
Detectors and accelerators accel. in medicine, typical detectors,...
Basics of data analysis determination of uncertainties ...

Advanced material
= The Standard Model electro-weak interaction, SSB, ...
= The strong interaction Confinement, from nucleons to nuclei, ...
= Successes of the SM precision experiments ...
= Limits of the SM dark energy and matter, all this an accident? ...
= Searches for BSM supernovae as particle physics labs, ...
= Connection between the largest and the smallest baryogenesis, ...
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THE LHC - FROM THE H-BOTTLE TO
COLLISIONS

/.

ssssssssssssssss



APPLICATION: PROTON THERAPIE
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A TYPICAL DOUBLE PAGE

274

10 Die Grenzen des Standardmodells

Ist das Leben auf der Erde ein Zufall?

275

Ist das Leben auf der Erde ein Zufall?
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SUMMARY AND OUTLOOK

= We had a very successful outreach program within the CRC

(even reaching out to China)
= Some aspects have a longer term perspective
= We may discuss, if there is the need to improve outreach in China

= For me this project provided a lot of fun
— | gained a broader view on physics

.... thanks a lot for your attention
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