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What Future ?
The European Particle Physics Strategy Update defines the next big steps

• taking into account the worldwide
particle physics landscape and 
developments in related fields

• Long process that shall conclude
by May 2020

• Will involve construction of new
very large-scale infrastructure(s)
and
ultra-long time scales for planning,
R&D, construction, running, and
analysis – in multiple stages
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Landscape of proposed large-scale infrastructures

What Future ?
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What Future ?

12 July 2019Future Challenges in Particle Physics Education and Outreach4

Ultra-long time scales



2013: Education and Outreach a wider impact
The past EPPSU report from 2013 recognizes Education, Outreach, and 
Communication under ‘wider impact’

• i.e. Education, Outreach, and Communication is what you do as an ‘aftermath’
• We found the Higgs, so we need to communicate and explain to the public what it is all 

about.

There is good rational for such an approach

It is crucially important that the general public has the opportunity to inform itself 
knowledgeably and intelligibly on the endeavors and results of scientific research. 
Restricting scientific findings to a small group of people weakens the philosophical 
spirit of a nation and leads to its intellectual impoverishment.

Albert Einstein, Princeton 1948
However, today and for the future, more strategic thinking is required
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Outreach, Education & Communication
Education & Outreach

• Establish deep appreciation of fundamental research
• Build trust with communities who provide support

• Requires full engagement of active researchers
• Train next generation of physicists, engineers & technicians

Communication
• Help the scientists with their expertise in communication strategy and methods
• Establish communication networks for reaching large & key audiences
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Education and Outreach a Strategic Pillar
The realization of new large scale infrastructure(s) with their research 
programs requires 

• deep and long R&D
• accelerators incl. magnets, detector incl. electronics, trigger, readout, computing,  

• long-term funding scheme
• sustainable, reliable

• good vision 
• scientific leadership and flat hierarchies for allowing good ideas to be followed up, bottom-up 

• people
• physicists, engineers, technicians, …
• politicians, stake holders, …
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Education and Outreach a Strategic Pillar
The realization of new large scale infrastructure(s) with their research 
programs requires 

• world-wide collaboration
• broadest world-wide support

• public at large elects stake holders and politicians who can support fundamental science
• every physicist, engineer, technician was once a child, and most likely enrolled in a public school, in 

some place in the world

Education and Outreach vitally required
• in a global, concerted and systematic effort for the current and more importantly 

the next generation.
More concerted and systematic effort toward presentation and popularization of science would 
be helpful in many respects; it would provide a potent antidote to overspecialization; it would 
bring out clearly what is significant in current research, and it would make science a more 
integral part of the culture of today.

Victor F. Weisskopf, SCIENCE,VOL.176 (1972)
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IPPOG
International Particle Physics Outreach Group 

an example for concerted and systematic effort for outreach

Enabling Outreach Globally

as a Collaboration in a collaborative effort  
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IPPOG: A Scientific Collaboration since 2016

17th IPPOG Collaboration Meeting
22-25 May 2019, GSI/FAIR Darmstadt
https://indico.cern.ch/event/767060



About IPPOG
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IPPOG is an International Scientific Collaboration
• Active Particle Physicists with Experience in Research, Education & Outreach

• CB Representatives: Respected Leaders in the Field representing experiments, countries, international 
laboratories

• Group Members: Wide Range of Expertise (Theorists, Experimentalists, Coders, Educators, Communicators)

IPPOG spans a Global Network
• 25 Countries, 5 Experiments, 1 International Lab
• Linked with national networks

• National research groups are asked to work together in IPPOG matters
• Connecting with National educational networks (teachers, middle & high schools…)

IPPOG concerts Global Activities
• International Particle Physics Masterclasses
• Global Cosmics

IPPOG helps in Local Activities
• Enabling and Facilitating local events and activities via local teams through expertise, sharing of 

best practices, maintaining an outreach DB.

see talk by Uta Bilow in this session 



IPPOG Members 2019
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IPPOG Reach: The 2019 Masterclasses
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Coord.: QuarkNet
• 188 institutes (177)
• 266 LHC Masterclasses (257)

• 30 ATLAS W (35)
• 101 ATLAS Z (104)
• 64 CMS (58)
• 41 LHCb (39)
• 27 ALICE SP (18)
• 3 ALICE R_AA (3)

Masterclass date: 7.3. - 16.4.2019
54 countries
239 institutes
15k students (preliminary number)
1k   teachers (preliminary number)

• 51 institutes (48)
• 54 LHC Masterclasses (50)

• 22 ATLAS (19)
• 32 CMS (31)
(Incl. TRIUMF program)

• 12 MINERvA Masterclasses

Coord.: TU Dresden 



Brief History
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Evolving IPPOG

• 1997 CERN DG Chris Llewellyn-Smith

Invoked the European Particle Physics Outreach Group - EPPOG

First chair: Frank Close, University of Oxford, UK

Report to ECFA

LEP based Masterclass program as a small-scale uni-national initiative that then evolved involving more   

and more countries 

• 2011 Transition of EPPOG à IPPOG

To recognize the global role of education and outreach

• 2011 First time LHC based Masterclass program

• 2013 EPPSU à IPPOG recognized as a wider impact

shall receive adequate funding & report to Council

• 2016 International Collaboration with MoU

Countries pay a membership fee – depending on GDP and PP community size

Intl. Laboratories provide Stronger support: Monetary and in-kind

Experiments support by providing means for E&O program, e.g. providing tools, methods, 

documentation, and manpower for masterclass measurement

• 2019  25 Countries, 1 intl. Lab, 5 experiments; five more countries about to sign

• 2020  Education and Outreach recognized as a strategic pillar



Vision & Strategy
Geographic Expansion

• Asia
• Africa
• The Americas
• Other International Labs and Collaborations

Expansion in Physics Topics
• Particle Physics beyond LHC
• Neutrinos
• Astro-Particle Physics

Goals
• Bring Excitement of particle physics to students and audiences around the globe
• Instill deeper understanding of the importance of evidence-based reasoning

• Essential for all aspects of fundamental research
• Necessary to establish support for next generation of large-scale research infrastructure

Form a next generation of General Public, Stakeholders, Physicists & Engineers
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Achieving Our Goals

IPPOG

• Is on track

• Expansion already happening in terms of global reach and physics scope

• Additional human resources at core team level will be needed to support the growth

• Human resources for Masterclass coordination need to be secured

What is Needed

• Full Recognition of IPPOG as a strategic pillar in EPPSU 2020

• Crucial strategic importance of coordinated Education & Outreach at the Global Scale

• This is in view of the next generation of large-scale projects in our field

• Implying continued, increased and sustainable funding (monetary, FTEs, in-kind), and 
Full recognition of Physicists engaging in Education & Outreach
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IPPOG In Conferences
APS April Meeting, 14 Apr, Denver, Colorado, USA

“International Masterclasses: Particle Physics for High School Students and Teachers”
• Ken Cecire, IPPOG Masterclass Coordination

LHCP 2019, 20-25 May, Puebla, Mexico
“Particle Physics Outreach as a Strategic Pillar for Society: A report from IPPOG,”
• Sascha Mehlhase, ATLAS IPPOG Representative

EPS HEPP 2019, 10-17 July, Ghent, Belgium
“Future Challenges in Particle Physics Education and Outreach,”
• Hans Peter Beck, IPPOG Chair
“Developments in International Masterclasses”
• Uta Bilow, IPPOG Masterclass Coordination

ICNFP 2019, 21-29 Aug, Kolymbari, Crete, Greece
“The International Particle Physics Outreach Group,”
• Despina Hatzifotiadiou, ALICE IPPOG Representative

CHEP 2019, 4-8 Nov, Adelaide, Australia
“International Particle Physics Masterclasses”
“The IPPOG Resource Database”
“The International Particle Physics Outreach Group”
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IPPOG In The Media
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Italy, 1
7 Nov 2018

Bulgaria, 23 Jan 2019



IPPOG In The Media
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Italy, 5
 Feb 2019

Italy, 2
5 Feb 2019



IPPOG In The Media
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Brazil, 2
6 Mar 2019

23 May 2019

Slovakia, 5 Apr 2019



IPPOG In The Media
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Czech Rep, 26 Feb 2019

Serbia, 18 Mar 2019

12 July 2019



Montenegro, 14 May 2019

IPPOG In The Media
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Italy, 1
9 May 2019



IPPOG In The Media
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CERN Courier, 8 Mar 2019

Slovakia, 11 Feb 2019



CERN Courier, 13 May 2019
https://cerncourier.com/strategy-update-
communicating-the-next-collider/

IPPOG In The Media
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https://cerncourier.com/strategy-update-communicating-the-next-collider/


Strategic consideration
Any new big-scale project to be proposed in particle physics will need 
concerted, global education, outreach, and communication efforts, with a 
strong and engaging dialogue with the public and stakeholders, and 
adequately educating pupils and students at all ages. 

To achieve this, physicists are needed who can engage in a scientific 
collaborative way, together with educators, writers, coders, communicators.

In addition, there is a much wanted side effect when engaging with the 
public…
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For an Open Dialogue with Society
As we entered the so-called “post-factual world” emerging from political ideologies in a growing 
number of modern democracies, it is more important than ever for science and society to maintain 
an open and transparent dialogue.
It has also become evident that the tools and methods currently used to support such a dialogue 
have not been as successful as we would have hoped.
Indeed, many excellent outreach activities at research centres, universities and museums often 
attract only those people who are already interested and appreciative of the basic and 
fundamental relevance of science.
Without compromising established methods, we must explore new paths to engage 
citizens – especially the young.
While only a fraction of young students will become scientists, and fewer still will become particle 
physicists, all will become ambassadors for the scientific method and evidence-based decision-
making.

— HP Beck
CERN Courier (March 2017)
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IPPOG – Enabling Outreach globally
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a strategic pillar for future particle physics …
and society


