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IPPOG Goals
Sustainable Development of Particle Physics Outreach 

• Discussion forums for scientists active in Particle Physics Outreach and Informal Education 
• Information exchange between individuals, institutions and laboratories 
• Active working groups addressing specific challenges of global Outreach 

Improving Outreach Standards Worldwide 
• Development of Strategies based on current best practices and experience 
• Long-Term links between scientists and education specialists 
• Continual development & improvement of explanatory material 

Increasing Global Reach 
• Expansion to Countries and Peoples underrepresented in Particle Physics 
• Usage of new methods, activities and topics to reach broader audiences 
• Active online communication platforms

!3



CERN Cognitive Festival Tbilisi 24 Oct 2018

International Particle Physics Masterclasses
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The Flagship of IPPOG! 
• Students become “Researchers 

for a Day!” 
• Invited to research institute or 

university 
• Given introductory lectures on 

particle physics research 
• Taught to use analysis tools to 

examine real data 
• Spend 2 hours on research 
• Discuss results via 

videoconference with other 
students around the world
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International Particle Physics Masterclasses
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The Measurements 
• ATLAS W-Path (Study Ratio W+ / W-, extra credit for Hà WW) 
• ATLAS Z-Path (Measure Z Mass, extra credit for Z’ bosons, H à𝛾𝛾) 
• CMS (Identify W, Z, H Decays) 
• ALICE Strange Particles 
• ALICE R_AA Measurement 
• LHCb D0 à K𝜋 

New Masterclasses being explored 
• IceCube 
• Auger 
• BELLE II 

Tools & Data Continually Renewed



High-school students analyze LHC data

Measurements are kept up to date  
and continuously improve 

 Exploit known Standard Model Processes, e.g. 
W+/W- ratio corresponding to (uud) quarks in proton 
Understand mass peaks of J/Psi and Z 

 On the way to discover new particles 
Higgs à WW 
Extra Z Bosons 
…

• ATLAS 
– W path (Higgs à WW) 
– Z path (discover Extra Z’ 

Bosons) 
• CMS 

– WZH measurements 
• ALICE 

– Looking for Strange 
Particles 

– R_AA 
• LHCb 

– D0àKπ measurement
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For example:  
The CMS WZH measurement

– Students visually characterize,  W, Z, and 
H candidates in event display and 
extracting kinematics from objects ‘they 
see’ and fill spread sheets. 

– Create mass plots of SM particles that 
decay in 2 leptons plus H 

– Measure W+/W- ratio in e and µ leptonic 
channels 

– 3000 events can be analyzed – with 
misfits, surprises,  interpretation 

– Website in 13 languages  
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For example:  
The LHCb D0àKπ measurement
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Expanding to Astroparticle physics – discussions and pilot tests

IceCube Masterclass 
http://icecube.wisc.edu/masterclass/home

Auger Masterclass 
http://auger.colostate.edu/ED/ 
• Pilot tests in German Netzwerk Teilchenwelt 

International Muon Week 
Quarknet 
http://Internationalmuonweek.org 

International Cosmic Day 
http://icd.desy.de

IPPOG is embracing all particle physics activities. 

Although, historically, there is a strong bias towards LHC physics. 

This bias is lingering with a broader base. 
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Physics for everyone:
How to explain gravitational waves to a lay audience

IPPOG Meeting – CERN, November 2-4, 2017
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Masterclass Language Coverage
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These are the languages that are supported on http://physicsmasterclasses.org  

A participating institute that doesn’t find its local language here, will prepare its own set of slides. And even if you 
find your local language here, you will still adapt your slides according to your local needs.
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International Particle Physics Masterclasses

New in 2018 
http://physicsmasterclasses.org
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Doha

Mostar

Vilnius

Sofia
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International Particle Physics Masterclasses

New in 2018 
http://physicsmasterclasses.org
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Tehran

Lima

Trujillo

Indore

Montevideo
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International Particle Physics Masterclasses

Quarknet 
• 48 Institutes 
• 50 Masterclasses 

• 31 CMS 
• 19 ATLAS
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TU Dresden 
• 177 Institutes 
• 257 Masterclasses 

•   35 ATLAS W 
• 104 ATLAS Z 
•   58 CMS

• 39 LHCb 
• 18 ALICE SP 
•   3 ALICE RAA

2018 Programme 
• 15 Feb – 28 Mar 2018 
• 52 Countries 
• 3 w/o Videoconference
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Growth of International Masterclasses
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Global Cosmics
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http://globalcosmics.org
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CERN’s Beamline 4 Schools
IPPOG Participation 

• Local Contacts to Schools 
• Help Remove Language Barrier 
• Give Guidance for Physics, Feasibility 
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http://beamline-for-schools.org
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IPPOG In The Media
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Faces & Places, June 2018

Faces & Places, October 2018
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IPPOG In The Media

!18

IPPOG working with EPS
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IPPOG In The Media
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Masterclasses in Brazil

Working with CERN on BL4S



CERN Cognitive Festival Tbilisi 24 Oct 2018

IPPOG – A formal Collaboration with MoU

Global Network 
• Scientists 
• Science Educators 
• Communication Specialists 

International Collaboration 
• Countries 
• Experiments 
• International Labs 

Bridge Builders 
• Teaching Skills 
• Promoting the Scientific Process 
• Propagating it around the World
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IPPOG Members – Countries, Labs, Experiments
Signator Country/Lab/Experiment Date Signed

1 NIKHEF The Netherlands 22 Sep 2016

2 DESY for KET Germany 23 Sep 2016

3 Physics Department of University of Oslo Norway 21 Oct 2016

4 LIP Portugal 1 Nov 2016

5 The Section for Elementary Particle and Astroparticle Physics of the Swedish Physical Society 
through the Swedish LHC Consortium

Sweden 1 Nov 2016

6 CHIPP Switzerland 4 Nov 2016

7 Ministry of Education, Science, Research and Sport Slovak Republic 15 Nov 2016

8 Institute of Atomic Physics Romania 17 Nov 2016

9 Helsinki Institute of Physics Finland 29 Nov 2016

10 FWO + F.R.S.-FNRS Belgium 30 Nov 2016

11 CERN CERN 19 Dec 2016

12 INFN Italy 21 Dec 2016

13 CNRS/IN2P3 France 23 Dec 2016

14 The Henryk Niewodniczański Institute of Nuclear Physics, Polish Academy of Sciences Poland 29 Dec 2016
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IPPOG Members
Signator Country/Lab/Experiment Date Signed

15 CoEPP Australia 14 Feb 2017

16 The University of Notre Dame on behalf of QuarkNet USA 14 Mar 2017

17 ATLAS Spokesperson ATLAS 1 Nov 2017

18 BELLE II Spokesperson BELLE II 19 Feb 2018

19 Jôsef Stefan Institute, Ljubljana, Slovenia Slovenia 19 Apr 2018

20 Institute of Physics of the Czech Academy of Sciences Czech Republic 21 Apr 2018

21 Rede Nacional de Física de Altas Energias (RENAFAE) Brazil 26 Apr 2018

22 Ministry for Education, Research, and Religious Affairs Greece 19 Jun 2018

23 HEPHY, ÖAW, ÖPG Austria 6 Oct 18

24 Danish CERN Instrumentation Centre, NICE Denmark 6 Oct 18

25 ALICE Spokesperson ALICE 6 Oct 18

26 LHCb Spokesperson LHCb 6 Oct 18
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Status 
• Members: 21 Countries, 4 Experiments, 1 Lab 
• Candidates: Bulgaria, Hungary, Ireland, Israel, South Africa, Spain, United Kingdom, CMS 
• Expression of Interest: Georgia (add candidates)
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Country & Lab Commitments
Signing of MoU 

• Identification of National Body Responsible for Particle Physics Outreach 
• Identification of Representative 

Annual Membership Fee 
• Countries ranked on GDP, Particle Physics Community Size 

• 3 Country Rankings: 1 kEUR, 3 kEUR, 5 kEUR 
• Labs treated case-by-case 

• CERN contributes 5 kEUR + Masterclass Coordinator + Scientific Secretary + Infrastructure for 
Web, Finance, Legal Support 

In 2018 
• Total revenues of 58 kEUR + 2 x ½ FTE + In-Kind Support 
• à Core Infrastructure to Support Global Outreach Efforts (Hired Expertise) 

• Web and Communication Content Development (½ FTE) 
• Support for Expansion of Global Reach
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Experiment Agreements
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ATLAS Addendum
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Experiment Agreements
Experiment Commits to: 

• Recognise Outreach as Important Part of Research Programme 
• Recognise Efforts of Collaboration Members Who Do Outreach 
• In-Kind Contributions 

• Access to agreed-upon data sets for education 
• Access to analysis tools and documentation for using the data sets 
• Support for conducting Masterclasses  
• Educational material, communication support, physics expertise 

IPPOG Commits to: 
• Organise and Execute Particle Physics Masterclasses 
• Widen Global Scope of Experiment’s Outreach & Education Efforts 
• Provide Stimulating Environment for Exchange of Ideas, Best Practices 
• Provide Coordinated Efforts for Increased Visibility
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International Particle Physics Outreach Group 
http://ippog.org 
http://facebook.com/ippog 
http://facebook.com/groups/friends.ippog 
http://twitter.com/ippogOrg
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IPPOG In Conferences
APS March 2018 – Los Angeles, CA, USA 

• Outreach Parallel Session 
LHCP 2018 – Bologna, Italy 

• Outreach Parallel Session 
• Plenary Presentation by IPPOG Chair 

ICHEP 2018 – Seoul, Korea 
• Education & Outreach Parallel Sessions 
• Public Presentations 

CHEP 2018 – Sofia, Bulgaria 
• Public Forum on Physics, Computing and Diversity, 

Organised and Sponsored by IPPOG, et al. 
ICNFP 2018 – Crete, Greece 

• Outreach Masterclass
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Proceedings to PTEE 2017
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Past Year’s IPPOG Meetings
Nov 2017 

• 14th IPPOG Meeting at CERN 
April 2018 

• 15th IPPOG Meeting in Polo Fibonacci (Pisa) and EGO-
Virgo (Cascina) 

• Panel topics: 
• Broadening the physics scope of Masterclasses 
• Communication Platforms and Strategy 
• Diversity in Science and Technology 

• Working Group discussions: 
• WG on Bringing Masterclasses to New Countries 
• WG on Explaining Particle Physics Hot Topics to a Lay 

Audience 
• WG on Exhibits 

• Strong Interactions with Gravitational Wave Community 
IPPOG as a Role Model in Physics Outreach!
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Intensive 2.5-Day Meetings
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Outlook for end 2018, 2019
Membership 

• Working with remaining Candidate Members to complete MoU signing 
• Developing possibility for national entities, such as labs, to become observers 
• Creating new partnerships for further expansion 

European Particle Physics Strategy Update 
• Preparing input emphasising critical nature of Particle Physics Education & Outreach 
• Significant time reserved in next week’s IPPOG meeting for carving input for EPPSU
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For an Open Dialogue with Society
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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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International Particle Physics Outreach Group

Enabling Outreach Globally
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