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e ECO - Education, Communication, Outreach

« |IPPOG - Timeline

 |IPPOG — Main activities

 |IPPOG - The future...for you!
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[2® Education, Communication, Outreach

Communications
* Report Goals and Results to the public
« Extend Reach through methods & networks

Education & Outreach
 Establish Understanding of scientific process
* Instil Appreciation of fundamental research
« Engage with communities
 Train the Next(*) Generation of scientists

(*)...and the next-to-next generation

The Education, Communication & Outreach we do today
lays the foundation for tomorrow’s support and secures
the next generation of scientists.
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(the Higgs field exists EVERYwhere!
if we would see the Higgs field, this would be an image of our Universe)



- So, what do we “see” i
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THIS? We don’t know!

We know nothing!

We really don’t know anything!
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THE STANDARD MODEL OF

FUNDAMENTAL PARTICLES AND INTERACTIONS
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[2© 1IPPOG — Timeline

1997 Birth of European Particle Physics Outreach Group (EPOG)
formed under the joint auspices of ECFA and EPS-HEPP

”...the particle physics community has a moral obligation to inform
the public on its activities. To do this well, experiences must be
shared among countries in view of the need to optimize the use of
resources.”

- Chris Llewellyn-Smith, CERN DG

as a forum for exchange of ideas, best practices, tools, etc...

 ~—
\g‘ﬁ%ﬁ‘) 2005 Launch of IMC — International MasterClasses in Particle Physics
v’b based on real data from DELPHI and OPAL experiments

(experiments at LEP, the accelerator before LHC)

EPP O G (EPOG=>EPPOG in ~2006)

European Particle Physics Outreach Group
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O IPPOG - Timeline

2009 First election of 2 Chairs
Shared management at IPPOG
2011 Real data from ATLAS and CMS experiments at the IMC (Int'l Masterclasses)

2011 Global Expansion “E” => “I” (EPPOG => IPPOG)
Israel, Australia, USA (Brazil, South Africa, India, Mexico, ...)

2012 First presentation of the IMC + hands-on sessions in an international conference
1st World Conference in Physics Education, Istanbul, Turkey

2012 ICHEP2012, Melbourne, Australia
Announcement of the Higgs Boson discovery, 1st Outreach Track in a big conference

2016 Formalization of an International Collaboration
MoU (Memorandum of Understanding) came into force on December 2016

2017 Launch of the Global Cosmics portal
2022 Symposium of the 25" Anniversary, celebrating also pandemic survival
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(29 IPPOG Today

International Scientific Collaboration
« Active Researchers with Experience in Education & Outreach
» Experts in Communication & Education

Global Network
33 countries, 7 experiments, 1 int’l lab (CERN)
2 associate members: 2 national labs (DESY, GSI)
« Alink to national networks

Organise Global Activities
* International Particle Physics Masterclasses
» World-Wide Data Day, Global Cosmics, etc.

Support Local Activities
 Sharing of expertise, best practices, material database
* Resources to support events, kick-start activities
* Link to interview with Claire Adam and Zory Zaharieva on Bulgarian National Radio

12 May 2023 IPPOG Public Event @ Séfia, Bulgaria 13/29



https://bnr.bg/hristobotev/post/101821900/

29 1IPPOG Today

L
. o e

M Countries g
+CERN (Int’l Laboratory)

+International Collaborations
ALICE, ATLAS, BELLE II, CMS,
HAWC, LHCDb, Pierre Auger Obs.

+Associated Members (DESY, GSI)

e

- o~
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‘@Q IPPOG main activities — meetings

24th IPPOG Meeting @CERN, 26-28 Oct 2022 ___| https://indico.cern.ch/e/ippog-2022-autumn

 Working Group Meetings & Reports: y. -

» Masterclasses Steering Group&to new countries W( 1

+ Exhibitions and Public Events

+ Diversity, Inclusion & Accessibility

» Outreach of Applications for Society

+ Explaining Physics to Lay Audiences
* Inspiring success stories 22
+ Panel Discussion: “Masterclasses for future instal.” il |

* CERN, FCC, DUNE, Muon Collider, etc -

25th IPPOG Meeting @Séfia (BG), 9-12 May 2023

+ Steering/Working Groups Meetings & Reports:
» Masterclasses and Global Cosmics
» Expanding Masterclasses to New Countries
» Outreach of Applications for Society

* Inspiring success stories

« Panel Discussion: “Quantum Computing” https://indico.cern.ch/e/ippog-2023-spring
» Specialists on quantum computing (theory, applications, finance, education&outreach)
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29 IPPOG - International Masterclasses

The Flagship Activity of IPPOG

+ Students become “Scientists for a Day” at a Research Inst. |

* Introduction to Particle Physics, Detectors, etc.
* Analyse real data provided by experiments

» Discuss results via videoconference
with other students around the world

Global Reach (2019; recovering after pandemic)

* 60 countries
e 220 research labs
* 14,000 Students

* Videoconferences with moderators at
CERN, FNAL, KEK, GSI, TRIUMF
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IPPOG — International Masterclasses

pe

U.N.’s International Day of Women and Girls in Science 11 Feb => Campaign start
“support and promote the access of girls to science education and research”

» Masterclasses for Women and Girls
* 17 groups participating
* 600 students
* Primarily women lecturers and tutors
* 4 videoconferences at CERN with women moderators

rrrrrrr

* Next: ~11 Feb 2024 (to be confirmed)

“My institution (Lancaster University in the UK) took part for the first time, last Tuesday on
the International Day of Women and Girls in Science. We hosted a school group and had
a great day - thanks very much!“
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[@® IPPOG - International Masterclasses

The Measurements

* ATLAS W-Path (Ratio of the W+ / W- bosons, with a H> WW taste)

* ATLAS Z-Path (Z boson mass, Higgs search in photons and 4 leptons)
* CMS (Decays of the W, Z, and Higgs bosons, Mass of the Z boson)

» ALICE (Strange particles)

» ALICE (Measurement of Nuclear Properties)
* LHCDb (Study of the particle decay: D° > K )
* MINERvVA (Neutrino studies) g
- Belle 1l (Particle reconstruction) | =
» Particle Therapy (GSI/FAIR) = =

» Pierre Auger Observatory (Cosmic Rays) ==\~ 117"

In development
e Darkside, MicroBooNE
« OPERA, DUNE
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[ IPPOG — International Masterclasses

physicsmasterclasses.org

Next edition: 2024
From ~11 February

to a few days before
(catholic) Easter

(31 march)

12 May 2023

@5 e

International Particle MASTERc LASSES

Physics Outreach Group hands on particle physics

Home

Information for P>
D .
High School Students -4(((‘) International Masterclasses
Information for Q\ 19th International Masterclasses 2023
Teachers and Educators ‘V

Information for
Institutes and Physicists

Schedule

Intl. Day of Women
and Girls in Science

My Country
Physics

In the Media
Published Papers
Archive
Contributors
Contact Us

W Follow @physicsIMC

44 )
IPPOG Public Event @ Sofla Bulgarla 20/29




IPPOG — Global Cosmics

e 2
ACTIVITY

GLOBAL COSMIC RAYS PORTAL

Projects for High School Students

About Resources Activities News Calendar e

ippog.org/global-cosmic-rays-portal

e Home
e Projects
— Events

— About.

International Cosmic Day

International Muon Week

Astroparticle Physics

Astroparticle physics s a ield of physics with gives insights into the niverse. Using the smallest particles we know
and bserve the objects universe. These brought us many new d the last
decade. It has become clear that light -or lly, ic waves - s not. y \ger of distant objects in the universe. Scientists around the globe are now
able to use their b ltrahigh rays, gamma rays, neutrinos, and even gravitational waves. The future is in combining al of these insights to
understand the big picture.

in i d th of cosmic rays, stud dive into the fascinating world of the exploration of the universe. familiar with sclentific
work using modern and analysi The contacts to scientist and research facilities as wel as the gain of experience are meant to cater to the student

interests and aid them in choosing their university major.

Projects
Fitand
o
G4 cosmix
p— COSMICOWER  ¢™ iiitciuumear
COWER 8.
iealy EEE','V,M'
Poland C,B,EP_?
Japan ; ;(ZL: ( Q
@
Spin s

1l

12 May 2023
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@@ IPPOG — International Cosmic Day

https://ippog.org/global-cosmic-rays-portal/international-cosmic-day/ Dscever o

International Cosmic Day 2022

Topic: Investigating the
particles from the
€cosSmos

Cosmic particles, these unnoticed parllr.leé that surround us éil the time,
vy 4 Lare'the focus of this day. Students, teachers and scientists get together
to.talk and learn about Cosmic Rays and answer questions like:

o
98 groups of students, teacher
and scientist in 23 countries participate

What are cosmic particles?

. Where do they come from?

12 Video Calls throughout the day How can they be measured?
And what can we learn from them?

If you want to know more about the ‘
secrets they bring with and to be part of

this collaboration, get here more
information: Image Credit: DESY, Science Communication Lab

https:/icd.desy.de

Fr
RNATION,
[COSMIC DAY At

> e S " )

© Carolin Gnebner, DESY

© Heike Prokoph, DESY

Report Global Cosmic Group | Sabine Hemmer, Carolin Gnebner, May 2023 |%@ - —— gi?‘ 5
many networks and partners:  E%
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[® IPPOG - International Muon Week

https://quarknet.org/content/international-muon-week

Usually : .
in Spring ol on s,/

Measurements

'T,"‘::l e -

Variation of flux with Barometric Pressure
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[@® IPPOG — World Wide Data Day (W2D2)

10 November 2022 (24h)

* Participating groups: 42 in 11 countries — 6 from Bulgaria!
« for high school students, guided by physics teachers
« simplified measurement with data from ATLAS and CMS

Measurement
 Students worldwide analyse data from LHC events
 Data analysis at school, physics discussion in Video-Conference (Zoom)

ATLAS PHI histogram ATLAS THETA histogram
Angie T Zagee Aopie THETA dagree

https://quarknet.org/content/world-wide-data-day Next: Oct/Nov 2023
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https://quarknet.org/content/world-wide-data-day

[@9 IPPOG — Support to BL4S Competitions

IPPOG Participation
* Local Contacts to Schools
» Help Remove Language Barrier
» Give Guidance for Physics, Feasibility

Beamline for Schools )
participants 2014-2019 st

http://beamlineforschools.cern
T
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http://universalscience.web.cern.ch
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‘@;@ IPPOG — the future...for you!

Many challenges ahead

Scale of [new] projects (timespan, cost, size, ...)

Wide[r] recognition of the value of [Fundamental] Science in the Society
Increase the reach of our activities — geography, diversity, inclusion, age
Train the trainers — Teachers, Educators, Tutors, Motivators

Introduce High Energy and Particle Physics in school curricula,

either adiabatically or with a swift phase transition (aka revolution)

Education and Outreach are more important than ever.
We need to work on how the public perceive scientific knowledge and the scientific process.
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[@® Conclusions

*  Education, Communication and Outreach are essential pillars for the development of High
Energy and Particle Physics.

* Many scientists/teachers , at different levels of commitment, are already carrying outwards
the excitement of the field with many activities.

»  Our field needs the support and contribution of all,
* as an active teacher engaging your students in classes and activities,
« as an active student involved in activities and engaging friends and family,
» as actively being an ambassador of the field,

and/or helping creating the conditions for a better Edu-Comm-OR in PP.

O TREACH is not complete without U
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® Thank you for your attention!

...and T I I
| l ‘.‘ ."; ‘..‘.‘ n S
. . A {\ ‘ ,,l
"”\.L = 7 a . (this is a big thanks!)

to all the people collaborating in all these activities!

Any questions?

Planting You can find me at abreu@lip.pt

a future i )
il w TECNICO
[ LISBOA
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