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A short introduction

PhD student at JGU Mainz, group of Achim Denig
* DarkMESA: Simulation studies of LDM with GEANT4

 BESIIl: Measurement of the time-like proton form factor
in the unphysical region

First contact with Netzwerk Teilchenwelt in 2013
* Participated in Student and Fellow programs
* Communicator since 2016

Regional Fellow Spokesperson since 2017

National Fellow Spokesperson 2019-2021
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What is outreach?

 Connect science and public via science
communication and public engagement

* Goals:

* Foster understanding of scientific practices
Inform about current research
Allow hands-on engagement on Open Data
Inspire the next generation of scientists
|dentify and support young talents

 Can be done in many different formats!

1l
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Why should we engage in outreach?

* OQutreach has become an integral part of research (BMBF ErUM Framework)
* Combat misinformation and increase the trustin science
* Give the public the opportunity to connect and learn about our research

Scientists should work closely with politicians to integrate scientific results into policy-making. (n = 7'321) mlmymm

o
)

30% 32% 26% 6%

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Scientists should actively advocate for specific policies. (n = 7'321)

17% 26% 34% 11%

Alle geforderten Projekte sollen ihre Aktivitaten
in der Offentlichkeitsarbeit (Vortrége,
Diskussionsrunden, Publikationen fur Laien,
Scientists should be more involved in the policy-making process. (n = 7'318) Videos, Science Slams, Tage der offenen Tur
oder dhnliches) nachweisen. [...] Eine o
angemessene offentliche Darstellung der ErUM § ‘V
Pro-geforderten Forschung wird Teil der
Bewertungskriterien der Projektevaluation sein.
Aktionsplan ErUM-Pro, 21.01.2022

Scientists should communicate their findings to politicians. (n = 7'315)

39% 33% 21% 39

5=

27% 33% 27% 5%

Scientists should communicate about science with the general public. (n = 7'322)

41% 35% 20%

M 5 - strongly agree 4 3 2 M 1-strongly disagree

https://doi.org/10.1038/s41562-024-02090-5
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https://www.bmbf.de/SharedDocs/Publikationen/DE/7/31440_Aktionsplan_ErUM-Pro.html
https://doi.org/10.1038/s41562-024-02090-5
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The outreach landscape Mainz
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Netzwerk Teilchenwelt

@ Rostock
(€]
Hamburg
* Founded in 2010 to inform the public on _—
LHC research Minster Zouthen
« Coordinated outreach activities in i e =
(astro-)particle physics @ @ 9 oressen
« Bundling of existing activities mmoani.::m;mg%ﬂ
o . Heidelberg
* Utilisation of shared resources .fmhe - ..
@ Tubingen

* Project coordinator: TU Dresden @ crcrer

@ Freiburg

UtaBilow  Michael Kobel
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Netzwerk Teilchenwelt

Kiel @
@ Rostock
* Today: o
* 34 institutions and universities + CERN o
* More than 200 scientists participating Berin @
Manatr @ Biclefeld Zaitien
* 3 Hubs: » s
« University of Bonn: Training for Communicators wm s =
 University of Mainz: Hadron and Nuclear Physics o Resar & pesien
Aachen ielsen
* University of Munster: Activities for U15 students @ Frasidint
Mainz
. . ® @ Wiirzburg
* Topical expansion: R eidobey ©
° H|gh Energy Physics I _— @ Karlsruhe @ Regensburg
 Hadron Physics e Py i [ y—
@ Freiburg

* Nuclear Physics

GEFORDERT VOM

* Bundesministerium
fiir Bildung
und Forschung
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Netzwerk Teilchenwelt

* Target groups:

e Student program: High school students
Fellow program: Bachelor and Master students
Communicators: Fellows and Scientists
Teachers
General Public

* Broad range of activities and materials available
* Dedicated programs for students and educators

* Workshops and support structures for
communicators
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Netzwerk Teilchenwelt

Student program

A

Fellow
program

CERN project weeks [15

University/Research groups
Communicators

CERN Workshop 75

Mainz Particle Physics Academy
Own engagement 250
Masterclasses 3500

Number of students per year
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Student program - Masterclasses

* Firstintroduction to (astro-)particle,
hadron or nuclear physics

* Taught by Communicators
* Teach scientific practices
* Designed as a one-day activity

| ectures and hands-on tasks
involving Open Data

* High reach: more than 10.000

students participated in funding
period 2021-2024

Number of students per year

15

75

250

3500
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Student program — Own engagement

e Students engage in own research
activities 15

 “Multiplication”: students are
encouraged to share their
knowledge 75

 Continued involvement as
qualification for future activities

250

3500

Number of students per year
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Student program — Connecting to research

« CERN Workshop (4 days)
 Tour of the CERN facilities

* Particle Physics Academy Mainz
(10 days)

* Hands-on particle physics
experiments at MAMI

50% female

* Give insightinto current research
* Connect students with scientists 250

* Career and study advice
3500

Number of students per year
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Student program — Own research projects

 CERN project weeks (2 weeks) for
promising talents

e Students need to apply with their
own research projectidea

50% female

 Research project needs to have a
use-case (Jugend forscht, BLL, ...)

* Highly successful: more than 150
projects; 46 awards at 250
competitions!
List of Projects

3500

Number of students per year
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https://www.teilchenwelt.de/wp-content/uploads/2024/08/list_Schuelerforschungsarbeiten_2010-2023.pdf

Netzwerk Teilchenwelt — Fellow program

e AR

D

Launched 2017 as alumni program to
connect talented students with researchers

More than 160 members, 50% female!

For high school and university students

Local offers:
* Participation in outreach events
* Regular Meetups, Talks
* Excursions and internships

Central offers:
e Summer schools
* Mentoring
* Online talks, “Ask the expert” events

April 3, 2025 Saskia Plura - 14 years of coordinated outreach for particle physics
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Netzwerk Teilchenwelt — Teaching program
x §

|l &

»
\

|
* |n cooperation with Dr. Hans-Riegel-Stiftung p
* Trained 750 teachers in 57 workshops

 Educate teachers to serve as “multiplicators”

* Workshops in-person or online
* |[ntroduction to particle physics
* Development of teaching strategies
* Often connected with visits to research facilities

* CERN Workshop for Teachers
* Qualification through participation in workshops
e 6-dayvisitto CERN
* Consists of talks, workshops and tours

x5

DR. HANS RIEGEL-STIFTUNG
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Impact of outreach activities

* Survey conducted on yHEP and Netzwerk
Teilchenwelt members

* Goal: Evaluate the impact of outreach

40
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-:}‘Q\'é\ @fg @éﬁ c?rs,}* §$
* 99 participants in the survey & €  F e
* Predominantly in particle physics
50
* Majority are PhD students 0
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\5;_'2-
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Impact of outreach activities

Did you participate in outreach activities on
particle physics during your time in school?

34% participated in general outreach
activities in school

27% participated specifically in activities
by Netzwerk Teilchenwelt

About 60% answered that their study
choice was influenced by the activities

* Outreach efforts help to inspire xja mnein mWweiBichnicht

potential new students!
The activities influenced my decision on my field of studly.
0% 20% 40% 60% 80% 100%

W trifftzu  Wtriff 4. zu MW teils-teils MW trifft 4. nichtzu W trifft nicht zu
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Impact of outreach activities

e Sustainable pipeline for science | am engaging in outreach activities in my field
communication: and participated in outreach activities in school.

* 82% of survey participants who have taken
part in outreach activities in school now
engage in outreach

* Clear success for continuous programs!

* Alumni stay connected

* Previous participants act as role models for
the next generation

Eja Hnein
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Impact of outreach activities

* Establishment of a structured program and a
follow-up concept helps combat gender
imbalance

e About 50% female Fellows

 Comparison to physics students in general
(DPG Studierendenstatistik 2023)
* Bachelor: 22% female
* Master: 25% female
* PhD: 22% female

 Coordinated outreach serves as a support
structure!
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https://www.dpg-physik.de/veroeffentlichungen/magazine-und-online-angebote/pj/studierendenstatistiken/pdf/studierendenstatistik-2023.pdf

Impact of outreach activities

* Fellows developed into a “label” for highly
motivated students with additional skills

e Students engage in own research activities
* Highly complex projects

* QOutstanding works: Out of 156 projects, 46 were
recognised with an award

* Win-win for research groups and students

e Students enter research groups well-trained and
motivated

* Group leaders can easily identify potential
candidates for their research groups
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Spotlight on Mainz

1 of 3 Hubs of Netzwerk Teilchenwelt

* Focus on Hadron- and Nuclear physics
outreach

e Dedicated outreach team

Activities
 Masterclasses
* MAMI-Tours
* Particle Physics Academy
* |Internships
e Saturday Morning Physics
* Physikin the Theater
* Public talks and events

J6|u
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Spotlight on Mainz

High volume of events: more than
600 participants in 2024

- Mastercl

« Not counted: Physik in the Theater, asterclasses 9
Science Fair, Open Days Talks 9
« Gender ratio of 40:60 (f/m) for Workshops 4
self-signup events Summer Academy 1
: . Try-out Days 3

* Close connection to schools in y | y
the greater Mainz area Internships 4

Total 30

* Several reoccurring events

April 3, 2025

Saskia Plura - 14 years of coordinated outreach for particle physics

Gatogory | No.of Events | No.Students

143
314
68
16
47
36
624
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Spotlight on Mainz

* Mainz Particle Physics Academy

* 16 high school students from all over
Germany

* 10-day program during summer
* Part of the NTW student program

* Deep insights into research:

* Lectures on particle physics and
technologies

* Hands-on workshops
* Open exchange with researchers

* Planning, executin%/land analyzing of own
experiments at MAMI

* Long term impacts: 3 participants from
2016 are now PhD students in Mainz!

JG|u
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Spotlight on Mainz

* Large and active Fellow community
e 2017: established with 4 members
e 2025: 20+ members

* Volunteer support of outreach
activities

* Organic mentoring/”buddy” program:
senior fellows advise new members

* Gender ratio about 50:50 (f/m)!

 Fellow activities:
 Meetups

* “Meetyour Prof”/Invited lectures
 Excursions: CERN, INFN Frascati, LNGS

J6|u
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Spotlight on Mainz

. L ]
'Ilmlm‘ h

m 2

* Qutreach activities show positive effects:
* Public events are well received and established

* Large school network enables us to support and
inspire students early on

* Fellows help bridging the gap between students
and scientists

* Outreach events show a positive development
in gender balance that is extending to student
numbers

J6|u
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Final thoughts: The broader perspective

* Advance widening of the key audience:
* Develop activities for U15 students

* |Incorporate interdisciplinary aspects (Al,
medicine, ...)

* Introduce low-threshold activities (traveling
exhibition, science fairs)

e Promote close collaboration between
outreach structures:

* Netzwerk Teilchenwelt: mainly targeting
schools and partially the broader public

* LHC ErUM-FSP Office: industry, politics,
scientific community and press

e Joint Outreach Office at GSI
 and many others

April 3, 2025 Saskia Plura - 14 years of coordinated outreach for particle physics
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April 3, 2025

Coordinated program with national offers
gives access to all students irrespective of
location

e Collaboration of regional and national offers
extends program reach

Combats the genderimbalance in physics

Connecting to the broader public fosters
support for scientific research

Importance of outreach is more and
more recognised!

14 years of coordinated outreach efforts: a success story

@ Rostock

In my opinion, outreach is important for the
future of my research field.

0% 20% 40% 60% 80% 100%

W trifft zu m triff 0. zu MW teils-teils W trifft U. nicht zu MW trifft nicht zu
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14 years of coordinated outreach efforts: a success story

* Dedicated outreach efforts prove to be valuable to all involved!

* Win for students, professors and ECRs!
* Callto group leaders: encourage participation in outreach activities!

We need more people! Come join us and visit us at our booth in the foyer!
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Participate in our survey on the
iImpact of outreach:

Duration: ~10 minutes

GEFORDERT VOM

£ A ] Bundesministerium
2, \ fiir Blldung
und Forschung

| TEILCHENWELT

Thank you for your
attention!

Come andj jom our efforts!

You can flnd our booth in
thefoyeﬂ
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