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Why Outreach?

Aims: (see also action areas in ErUM)

" Promote young talents
" Inspire the next generation of scientists

" Enable participation
" Create an informed society (vs. fake news)

" Ensure social acceptance and support

" Secure future funding by tax payers
Sharing knowledge with the public is an
Integral part of our research.

European Strategy Document

Sharing the excitement of scientific discoveries with the public is
part of our duty as researchers. Outreach and communication
in particle physics should receive adequate funding and be
recognized as a central component of the scientific activity.

| Highlights der Pik, 20 |
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https://www.bmbf.de/de/erforschung-von-universum-und-materie---das-rahmenprogramm-erum-4388.html

) TEILCHENWELT

Netzwerk Tellchenwelt —

& Interatioml Masterclasses

Network between scientists, high-school students 9
(15-19y.), and teachers iy

Work with original data and/or particle detectors Yy

" high-school students participating per year:
4000 in basic level (one-day workshops: “Masterclasses")

30 universities/research labs + CERN 5,0 0Ng g

Students' program organized in four levels B S

250 in advanced levels
60 at CERN workshops (four-day workshops)
18 research projects at CERN / labs in Germany

300 teachers per year (training, CERN Workshops, teaching material)
Project team: TU Dresden / DESY at Zeuthen / CERN

Since 2010
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Level Zero: 90-Minute Course in Neutrino Detection

rp—— Goal: high-school students
sess== (10th grade) understand...

- neutrinos as messengers

- neutrino detection and
backgrounds

- the concept of the IceCube
experiment

High-school students work in
teams and compete for
research money

Thesis (Master of Education)
by Anna Arent and Johanna
Schneider (2018)

Anna Arent / Johanna Schneider

Anna Arent / Johanna Schneider
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Level One: Particle Physics Masterclass

High-school students = scientist for one
day

Project day at schools, school labs,
university...

Anywhere in Germany, ca. 120 x per year
Guidance by young scientists
Introductory presentations and activities

Programs exist from all four LHC
experiments

Measurements with real data F
Example: Discovering the Higgs boson ~ 9raphical data analysis

detector concepts
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Level One: Astro-Particle Physics Masterclass
ICECUBE MASTERCLASS

AN AUTHENTIC ASTROPHYSICS RESEARCH EXPERIENCE

https://masterclass.icecube.wisc.edu/de
Filter neutrinos and distinguish signatures

muon neutrino (data)  electron neutrino (data) tau neutrino (simulation)
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Level One: Auger Masterclass

Reconstruction of cosmic air showers and their directions

Data analysis with Microsoft Excel or other spreadsheet programs
Building a model of a shower front

= : : @ ®
= E 6088 o .
F 10 & E
T 6087
g
o . .
F 06
04
i nnnnnnnnnnnnnnnnn [km]
02

Frank Fiedler — Netzwerk Teilchenwelt — Astroparticle Physics in Germany, 18/09/2018 — slide 7



Level One: International
Cosmic Day
Annual worldwide event
One day of activity

Organized by DESY in cooperation with SRS s Sioes
" Netzwerk Teilchenwelt ———

" |PPOG |
. k Mose :|:|r|l-- ; ;
Q u ar N et hht‘lttgsr:;c\:lx:ftf\;::book,cnmﬂnternationaltosmicbay
" Fermilab . . I —
ermla |@? (:-v T“:‘; £ Fermilab Qﬂu

" and national partners
Each group performs measurements with own detectors
Results are discussed in international video conference
https://icd.desy.de/
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What to do If a student Is actually interested?
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Level Two: Become a Tutor Yourself

yes, we need you

yes, we value your help

come back to the university

help us tutor our next Masterclass

no worries, we'll do it, you just help us

(yes, schools usually let their students
attend university for a day If asked)

level-2 tutor

aphical data analysis

level-1 participant
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Level Three: Particle Physics Workshop at CERN

competitive centralized application process (level 2 is
prerequisite)

twice a year, 30 participants each
meet others like you

Level Four: Particle Physics Project Weeks at CERN

after level 3, apply for research project in cooperation with a
Netzwerk-Teilchenwelt university / lab, continued at CERN

should result in: Facharbeit, BLL, Jugend-forscht nationwide
science competition, ...

once a year, 10 participants each
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CERN Programs + Research Work

60 students in two annual workshops
(4 days) https://indico.cerm.ch/event/688029/

18 students In project weeks (2 weeks)
https://indico.cern.ch/event/723232/

examples for research projects:

" efficiency of the "Kamiokanne® experiment
and comparison to ATLAS

" Medipix detector

" | HC beam simulation

" |ifetime of the B-meson

® search for supersymmetry (ATLAS)
" search for heavy neturinos (NA62)
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What to do If a student Is still interested?
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Level Five: Netzwerk-Tellchenwelt Fellow Program

Fellows: Netzwerk alumni, often of
CERN workshops

No formal prerequisite

" Now often studying physics or shortly
before that

" Interested in particle and astroparticle
physics

Currently about 130 people

members of local fellow groups ...
... organize local fellow meetings

.. help with Masterclasses

... become Hiwis at astroparticle conferences Fellow Mesting 2018 Dresden
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Win-win-Situation

Universities / research labs:

" Highly motivated students interested in particle
and astroparticle physics as future members of
the research groups

" Support for outreach activities (Masterclasses, TeVPA Conference 2018 Berlin

researchers' night, ...)
" Support for scientific activities (Hiwis for
astroparticle physics conferences :-) )
Fellows:
® Close connection to research groups

" Further technical training, e.g. Fellow Physics .
School in March 2019 Dark Matter Day 2017 RWTH Aachen

" Networking
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But ... Who...?
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Young Scientists as Key Players

~ 170 Tutors (Vermittler/innen):
- PhD and Master students

Tasks:
- Teaching of Masterclasses
- Supervision of student research projects

Benefits:
- Reimbursement of expenses + travel costs

- 2-day advanced training in science
communication, didactics, and presentation

techniques

- Practice in communication techniques as a
"soft skill" for own career
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But ... For Level >2 you showed only CERN
projects!
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Level Three / Four: Astroparticle Detector Projects

Particle detectors for own measurements
= Scintillation counter (CosMO)
" Cherenkov counter (Kamiokannen)

Data sets on online learning platform
Cosmic@Web

= 8 different experiments, web interface for data
analysis, accompanying material

Concepts for project days, project weeks,

research weeks, teacher training courses, COSMICGWEB
teaching material AN b I

offered at 19 out of 30 universities /
research labs in Netzwerk Teilchenwelt
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Experiments with Astroparticle Detectors
Components as in large research facilities

Data acquisition and analysis possible without
programming knowledge

Various research tasks

" Detector understanding, investigation of physical
phenomena

Measurements

"= Calibration of the detector

" Rate measurement (statistical analysis)

" Examination of various conditions such as temperature
and air pressure

" Angular dependence of cosmic radiation

" Influence of absorber materials

" V\elocity and decay time of muons
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CosMO (Cosmic Muon Observer)

kd)\, — i £ OO +# QEy *uu wuns

Components: 3 scintillation counters, DAQ from
QuarkNet/Fermilab, computer with measuring program “muonic”

Muonic @
" Python software

" |nterface to communicate with QuarkNet DAQ cards

" Easy and stable access to the DAQ cards, visualize some of the features
" To perform simple analysis of the measured data

" Python graphical user interface (in English)
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CosMO - Teaching Material

Instructions for operating the
experiment (for students)

o Teaching material with copy
S—— TEILCHEN- templates and task sheets

Only in German

&

e PHYSIK

KOSMISCHE
STRAHLUNG

JOACHIM
HERZ
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Kamiokannen

Components:
" Cherenkov water counters

" Readout electronics from Gattingen University or
" DAQ from QuarkNet
" Computer with program “muonic”
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SELBSTBAU EINER
NEBELKAMMER
TEILCHENSPLIREN SICHTBAR MACHEN

Build your own Cloud Chamber

Set: material for 10 cloud chambers
For workshops in research lab or at school
Teachers can borrow set for free

Handout for teachers with notes and copy templates
(in German)
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Cosmic@Web

Online learning
platform

Data sets from various
Cosmic Ray
experiments

Independent scientific
work

http://cosmicatweb.desy.de

BESCHLEUNIGER FORSCHUNG MIT PHOTONEN | TEILCHENPHYSIK

Deutsches Ekskinonen-Synchratnon
Ein der Hil

DESY HOME | FORSCHUNG | AKTUELLES | ) DESY | KARRIERE | KOMTAKT

PHYSIK.BEGREIFEN

Schulerfabor in Zeuthen

HOME

AKTUELLES

Vakuumiabor

Grundlagan

Schillerexparimanta

Triggas-Hodoskop
CeosMO-Mihle
CosMO-rmuv
LiDoD
Polarstam-Projest

Nex or Station 11

Wetterdaten Zauthan
How To
Wigsenschaftlich Arboiten
Glossar
Links

Lehredorbiidung

WEITERE SCHULERLABORE

JENTEN JOBS

LINKS

PARTNER

SCHULERLABOR IN HAMBURG

Cosmic@Web

Zur Datenauswertung
» Zum How To
Kontakt

Weltere Angebote:
Besuchergruppen bel DESY
Perticle Physics Masterclass
Intemnational Cosmic Day

» leaCube Masterclass

Home | Angabote /| Kosmische Teiichan / CosmicilWed

COSMIC@QWEB

Das Wéhyuqﬁa ce von physik begreifen in Zeuthen
L

Sawohl in der Wissenschaft als auch an Schulen ist es nicht immer méglich, das Experiment, mit dem man forschen michte,
vor Ort zu haben. Vor allem bel GroBexp. in der A llchenphysik splelan led Faktoran, wie z.B.
F A, jahdiche oder der Einfluss van Streulicht, eine entscheidende Rolle bei der Standortwahl. Oft
liegen dadurch mehrere Stunden Flug- und i Biira und Forsc Auch ist s nicht immer

seinen Arbeitsplatz neben dem Exp zu haben. Fir die B und Erfs g der
Taflchen sind i L i um ainge Statistik zu erhallan und signifikante Aussagen
ablelten zu kénnen. Die gemessenen Daten werden daher dber das Internet bereitgestelit und erméglichen eine Analyse
standoriunabhangsg.

Nun wurde dies auch fir Schilerexperimente realisier: Von Zuhause bzw. vom Klassenzimmer aus kénnen riesige Mengen an
Daten verschiedenster Experimenten rund um die Messung kosmischer Teilchen mittels Cosmic@\Web ausgawertet werden.
Dieses Angebet wird von Gesamimetall - Nachwuchssicherungi/think ING unterstitzt und erweitert das Angebotsspekirum im

Natzwark Tailchenwelt, Dis Daten umf: nicht nur die M g der Strah selbst. Es ist ebanfalls méglich,
diese in Angigkeit anderer ver Griflen wie dem Ort, dem Lufidruck oder der Umgebungstemperatur zu
untersuchen. Cosmic@Web bietet einen ainfachen Zugrff auf grole D die d haft und It warden,

> Aus welchen Richtungen emeichen kosmische Tedlchen die Erde?
> Welchen Einfluss hat das E thald auf | Tai
> Lasst sich ein isen?
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Outlook

BMBF application in the ErUM program

KONTAKT = KOmmunikation,
Nachwuchsgewinnung und Teilhabe der

naturwissenschaftlichen Unterricht hinansgehenden

Allgemeinheit an Erkenntnissen auf dem

. . . Altere Schilerinnen und Schiler kinnen in verschie-
Gebiet der Kleinsten Teilchen s

Netzwerk Teilchenwelt® analysieren junge Menschen

® Build on and extend existing frameworks e ———
Forscherinnen und Forschern unterstiitz. Auch Auf-
" |ntensified cooperation with other professional T e e —————
. . . for Schools™ lidt Schulklassen dazu ein, eigene Experi
players in the areas of communication, e ko i A
participation and recruitment of new talents by s e

nachzuweisen, oder begaben sich mit Experimenten

" More topics/contents from other fields of

Das Bundesforschungsministerium ermutigt Forscher-

p hyS i CS Of th e S m al | eSt p arti C I eS innen und Forscher, solche Initiativen verstirkt auf den

" Other target groups
get group www.bmbf.de/pub/Erforschung_von_

Positive signals for approval Universum_und_Materie. pdf
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General public

Highlights der Physik, ...
* Virtual Reality Systems
* Mobile exhibition modul

High-school students

 Data analysis and detectors
(Masterclasses, CERN programs,

o

research projects)
* Nuclear and hadron physics

Students | fellows

* Internships, hospitances, regulars’

tables (Stammti fellow meeting
* Fellow School

* Long Night of Science, Open Days,

KONTAKT: 6 Work Packages

Scientists
* Training in science communication
(Workshop zur Vermittlung von HEP)

 Portraits , Teilchenigger”
. Mediatraining&

Journalists

* Support for press offices of the
Institutes

* Expanding media work

* Journalists' trip to CERN@

Project team and institutes

* Wiki, data base, materials

* Internal and external communication
* Integration of new groups / sites
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PROJEKTLEITUNG

Looking forward to your active TECHNISCHE

UNIVERSITAT
participation and support! DRESDEN

PARTNER

Be part as mentor for program levels (esp.

Ph.D. students)! q @D

Become host institute / group for your
local fellows
@ orc

FORDERER

GEFORDERT VOM

fiir Bildung
und Forschung

s

DR. HANS RIEGEL-STIFTUNG

AR I Bundesministerium



More Activities: Material Development

Teaching material (4 volumes), funded by
Joachim Herz Stiftung

2 UNTFRRICHTS-
TZRIALIEM ZUR
LCHLNPHYSIK

www.teilchenwelt.de/tp = G
Portal Leifi Physik: Chapter on particle L, et g P
physics www.leifiphysik.de/themenbereiche/ ™= =
teilchenphysik i!;_.F_’SI =

Particle profiles
Context material

MATERIALSAMMLUNG
T FT¥

ety T
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Teacher Training

Teacher training at universities and research
labs, e.g. KIT, DESY ...

Forschung trifft Schule ***
fu nd ed by Dr. HANS RIEGEL-STIFTUNG

2-day training for teachers

" Introduction to particle physics, 6 trainings p.a.
3-day training for teachers (Fachleiter)

" Elevated level, once per year

Summer School at CERN

" 6 days, once per year
www.teilchenwelt.de/angebote/lehrerfortbildungen-forschung-trifft-schule/ *==4
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—y
: . @ Bundesministerium
: \ {ilr Bildung
‘ und Farschung

““. TEILCHENWELT -+ QUARKS, ELEKTRONEN & CO. ....

DAS PROJEKT | AKTUELLES MITMACHEN ANGEBOTE STANDORTE MATERIAL | FORUM |

Jugendliche Lehrkrifte Vermittler Teilchenphysik ” ] Standorte
Boten aus dem Weltall
s +3CENE . «
s ¢
" ;
L]
F t
8 ]

Termine

Sie mdchten mehr erfahren?

10.09.2018 09:00 Uhr - 21.09.2018 14:00 Uhr |
Bormheim, Nordrhein-Westfalen

Astroteilchenphysik und Elementarteilchenphysik folgen einem gemeinsamen Ziel: die Struktur Astrotnilchen-Projekiwoche in Bamheim

und Entstehung der Materie zu erkldaren. Kosmische Teilchen spielen dabei eine wichtige Rolle:

Als Boten aus dem Weltall helfen sie uns, das Universum besser zu verstehen. 15.09.2018 12:00 Uhr - 12:45 Uhr | Munster,
Nordrhein-Westfalen

: : ; ; ; " : Physik zur Mittagszeit 2018 in Miinster
Mit den Experimenten zur Astroteilchenphysik aus dem Netzwerk Teilchenwelt kannt lhr die

Spuren dieser Tenchen so messen und analysieren, wie es Wissenschaftler an den grofien alle Veranstaltungen anzeigen
Forschungsstationen auf der ganzen Welt tun.

Community
Nachrichten aus dem Netzwerk Jetzt anmelden! Kontakt halten und informiert bleiben? Jetzt
via Forum, Facebook oder Youtube
29.08:2018 | Machrichten Hier kannen Sie unseren Mewsletter abonnieren, vemetzen!
6. Fellowtreffen mehr Informationen fir Lehrkrafte und .
om 30. August his zum 2. September findet das Jng_\c-,m:IIich\c,l erhalten oder selbst im Netzwerk ( kY Y
diesjahrige Fellowtreffen von Netzwerk aktiv werden. 2l _f

Teilchenwelt in Dresden, am Institut fir Kern- und
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- W N — .Pp\
Who “Outreaches*? VS SN
9":":‘5%\ ) 4
Large network £ i |
of institutions JJ C
y e !
5 e J
H q (= ] :
LI

¢ ¢ ~
‘i
§ Astroteilchen-Angebote b . [Ar
Teilchenphysik-Angebote ¢ S

1 H
International Masterclasses @ é‘ - ¢ Z\
2 I ‘

« Fortbildung

. -
Lehrkrafte/Projektleiter / q f"j
e ¢ <
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BMBF Pilot Project “Outreach”

for LHC Experiments
Cross-LHC-FSP pilot project, with all 4 FSPs

“Cutting-edge research, sharing of knowledge ATEEN
and recruitment of young talents from one source"{ {{E& =3
" Dissemination of cutting-edge research et of
" Ensure public participation

" Training and recruiting of young talents

Steered by a 7-member Supervisory Board

Use structures and programs of Netzwerk
Teilchenwelt

New: Targetting additional groups (,Fellows") at
research labs and universities

. Duration: 02/2017 - 12/2018 o | 10 .
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