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Diversity and Outreach in
High Energy Physics

High Energy Physics is inherently international,
and our community understands that to get the
best talent we need to encourage diversity,
equity and inclusion!

To achieve our ambitious goals in HEP we need
international support and funding.

As scientists we know its our responsibility to
reach out to the public, students and policy
makers to communicate what we do and why!
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Equity: Treating people of all identities and
backgrounds fairly and respectfully with regard to
opportunities, access, treatment, power, outcomes,
and resources.

Diversity: Embracing differences, which may
include ethnicity, gender identity or expression,
family status, disability status, sexual orientation,
age, and socioeconomic situation.

Inclusion: Intentionally creating welcoming and
respectful environments and systems in which
inequities in power and privilege are addressed
and everyone is given an opportunity to flourish.

EDI: Very important for our community
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CERN EDI
"Diversity is an asset of humanity,
it’s our richness, and we have to use
it in the best possible way."
diversity-and-inclusion.web.cern.ch
– Fabiola Gianotti, Director-General
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http://diversity-and-inclusion.web.cern.ch/


Mark Thomson, CERNs next Director General
“I am really passionate about
the importance of diversity in
all its forms and this includes

national and regional
inclusivity.” 

“It is an agenda that I pursued in my last two
positions. At the Deep Underground Neutrino
Experiment, I was really keen to engage the
scientific community from Latin America, and I
believe this has been mutually beneficial. At STFC,
we used physics as a way to provide opportunities
for people across Africa to gain high-tech skills. “
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DIVERSITY IS THE KEY TO SUCCESS OF PHYSICS

Monoculture can create mono
approaches 

A group of people with different
experiences and perspectives brings
innovation and creativity

If certain groups are under-represented,
our talent pool is smaller 

We see that the more diverse a group is,
the more inclusive it becomes for
everyone, and more people are attracted
to a welcoming environment
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Is Physics
Diverse? Well.. not as much as we would like

Nationally

-> Many under-represented groups in physics
(aspects such as gender, sexuality, ethnicity, social-
economic background, geographical location)

->Its not enough for under-represented groups to be
welcomed, they must also have a seat and a voice
at the table
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Is Physics
Diverse?

Internationally countries in the Global South fare much worse
(in general!!)

→ Many students, researchers and scientists live in countries that
lack educational and training resources, their universities lack
investment 

→ Many scientists do not have any access to research / travel
funding, or governmental support 

→  Many students and young people lack exposure to research,
and access to research opportunities

→ This costs us valuable talent and scientists!

Well.. not as much as we would like
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Physics outreach and communication in all

countries around the world is vital to promote

scientific literacy in the population:

School students benefit from enquiry based

learning (observation, measurement and

experimentation)

Understanding scientific discovery requires

continual readjustment with new facts

Democracy relies on a scientific literate

population

Physics for Sustainable Development
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We must reach out to students and researchers across
the world

→ Seek out & provide study (MSc/PhD) or training opportunities
→ Provide funding for students/scientists to come to your
conference or workshop (or/and provide free online access)
→ Build cooperation and networks with new collaborators
→ Go to conferences in underrepresented regions

Physics Training & Outreach

Physics Without
Frontiers

ictp.it/home/physics-
without-frontiers

AIMS
nexteinstein.org

African School of
Physics

africanschoolofphysics.org/

Scholar Rescue
Fund

scholarrescuefund.org/
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https://www.ictp.it/home/physics-without-frontiers
https://www.ictp.it/home/physics-without-frontiers
https://nexteinstein.org/
https://africanschoolofphysics.org/
https://africanschoolofphysics.org/
https://www.scholarrescuefund.org/
https://www.scholarrescuefund.org/
http://scholarrescuefund.org/


ICTP Physics Without Frontiers @ictpPWF
We run around 25 PWF projects around the world every year, in all areas of physics with
some focus on least developed countries and conflict regions
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https://indico.ictp.it/category/13/


We work to bring physics to each corner of the Globe, with focus on:

•Economic Frontiers: Low income & science & technology lagging countries
•Social Frontiers: Women and Girls, cultural frontiers
•Geographical Frontiers: Rural and remote areas
•Sociopolitical Frontiers: under represented ethnicities and conflict regions or political turmoil

ICTP Physics Without Frontiers @ictpPWF
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European Strategy for Particle Physics
Talk from the Open Symposium on the European Strategy for Particle Physics
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https://agenda.infn.it/event/44943/contributions/265703/attachments/137639/206964/Open_Symposium___WG6_report.pdf
https://agenda.infn.it/event/44943/


Open Science Movement
Open science is an accelerator for the
Sustainable Development Goals (SDGs) 2030
and a powerful tool to bridge the science divide
between and within countries

Open science aims at making scientific
knowledge openly available, accessible and
reusable. 

The key elements include open access to
scientific publications, data, educational
resources, software and hardware, and open
infrastructures   

UNESCO Open Science website
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https://www.unesco.org/en/open-science
https://openscience.cern/
https://www.unesco.org/en/open-science
https://openscience.cern/


CERN OPEN DATA POLICY CERN Open Data Policy for the LHC Experiments.”
https://cds.cern.ch/record/2745133 , November 2020

Level 1: Published Results
Available with Open Access 
HEPData: Repository for publication-related HEP data
Rivet toolkit: Robust Independent Validation of
Experiment and Theory

Level 2: Outreach and Education 
Dedicated subsets of data selected and formatted to
provide rich samples to maximise their educational
impact, and to facilitate the easy use of the data.

Level 3: Reconstructed Data
Experiments release calibrated reconstructed data
useful for algorithmic, performance and physics
studies

Level 4: Raw Data - Not feasible
3

Open Science at CERN website 16

https://cds.cern.ch/record/2745133/files/CERN-OPEN-2020-013.pdf
https://www.hepdata.net/
https://rivet.hepforge.org/
https://openscience.cern/


CERN OPEN DATA PORTAL

https://opendata.cern.ch
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https://opendata.cern.ch/


OPEN DATA: How is it used?
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Theorists/ scientists wanting to do studies

PhD training, undergraduate courses and BSc
and MSc projects

Students can dive into the learning objectives
immediately (physics, statistics, analysis skills
such as fitting and machine learning);

Training and outreach activities such as
hackthons and workshops, with PhD students,
university students, 16-18 year olds or even
younger
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ATLAS OPEN DATA
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For Research Webpage
13 TeV Proton-Proton collision datasets, 36 fb-1, 2015-2016, 65 TB in PHYSLITE
files , with 2 billion events of simulated data
5 TeV Lead-Lead collision datasets, 486μb-1 , 2015, 4 TB in DAOD_HION14 files,
with corresponding simulations
Event generation data in HEPMC format
Heavy ion data from the hard probes stream with corresponding simulations
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Open Data for
Research release 

65 TB, 36 fb-1 
 PHYSLITE

Open Data for
Education release

2 TB, 36 fb-1
 ROOT NTuples

Skimmed samples
selecting dedicated

final states 
1.5 GB to ~350 GB

ROOT NTuples

For Education Webpage

Fully accessible website with step-by-step tutorials, tools, videos, data visualisation (Histogram Analyser,
Machine Learning online application, teacher workshop, Jupyter Notebook analyses, and analysis facilities.

Datasets on
CERN Open
Data Portal

inlcuding first
and second

releases.

See Latest releases of ATLAS Open Data for Education and Research Talk
Kate Shaw (University of Sussex)
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https://opendata.atlas.cern/docs/category/data-for-research
https://opendata.atlas.cern/docs/data/for_research/pp_data
https://opendata.atlas.cern/docs/data/for_research/pp_data
https://opendata.atlas.cern/docs/data/for_research/hi_data
https://opendata.atlas.cern/docs/data/for_research/evgen_data
https://opendata.atlas.cern/docs/category/data-for-education
https://opendata.atlas.cern/
https://opendata.atlas.cern/docs/visualization/the_display_histograms_13TeV
https://ml-visual-dashboard-atlas-open-data.app.cern.ch/
https://indico.cern.ch/event/1464600/contributions/6168656/attachments/2948939/5183047/TeachersWorkshop_ATLASweek_October2024.pdf
https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata
https://opendata.cern/record/93910
https://opendata.cern/record/93910
https://opendata.cern/record/93910
https://indico.in2p3.fr/event/33627/contributions/154923/
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CMS OPEN DATA

See Paving the way for Open Data – 10 years of releases from CMS Talk
Julie Hogan (Bethel University)

https://opendata.cern.ch/docs/cms-guide-for-education https://opendata.cern.ch/docs/cms-guide-for-research
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https://indico.in2p3.fr/event/33627/contributions/154922/
https://opendata.cern.ch/docs/cms-guide-for-education
https://opendata.cern.ch/docs/cms-guide-for-research


HEP Communication
We have big plans

→ We need to show the societal impact of our
work

Inspiration, education, high-level training,
new technology, spin outs

→ Communicate our news and updates from
our collaborations and groups using press
releases, websites and social media

→ Build trust with the public, inspire 
policy makers, educate and train young
people
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Online Collaboration News and Resources

News Features, Briefings, Updates 
On websites, and communicated
through social media
Highlighting the collaboration, new
physics results, experimental/
detector updates

MicroBooNE CMS Communications Talk
Sofia Hurst (CERN)

CMS

ATLAS

See CMS outreach overview Talk, Marina Passaseo (INFN Padova):
See LHCb overview of outreach activities Talk, Janina Nicolini (CERN)
See ATLAS Outreach and Education Talk, Leonardo Toffolin (CERN, University & INFN Trieste)
See Outreach, educational activities and communication of the ALICE collaboration Talk, Simone Ragoni (Creighton University)
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LHCb

https://indico.in2p3.fr/event/33627/contributions/155183/
https://indico.in2p3.fr/event/33627/contributions/154915/
https://indico.in2p3.fr/event/33627/contributions/155061/
https://indico.in2p3.fr/event/33627/contributions/155214/
https://indico.in2p3.fr/event/33627/contributions/155060/


Physics for all ages

Building ATLAS with LEGO Talk,
Nathan Readioff (Sheffield )

See CMS outreach overview Talk, Marina Passaseo (INFN Padova):
See LHCb overview of outreach activities Talk, Janina Nicolini (CERN)
See ATLAS Outreach and Education Talk, Leonardo Toffolin (CERN, University & INFN Trieste)
See Outreach, educational activities and communication of the ALICE collaboration Talk, Simone Ragoni (Creighton University)
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CMS Resources

ATLAS Resources

https://indico.in2p3.fr/event/33627/contributions/155034/
https://indico.in2p3.fr/event/33627/contributions/154915/
https://indico.in2p3.fr/event/33627/contributions/155061/
https://indico.in2p3.fr/event/33627/contributions/155214/
https://indico.in2p3.fr/event/33627/contributions/155060/
https://cms.cern/interact-with-cms/cms-resources
https://atlas.cern/Resources


Virtual Visits

ATLAS On the Air! - Measuring the Success of the ATLAS Virtual Visit
Programme Talk, Alberto Carnelli (LAPP (CNRS), CERN)

CMS Virtual Visits
ATLAS Virtual Visits

ALICE Virtual Visits
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https://indico.in2p3.fr/event/33627/contributions/155035/
https://cms.cern/interact-with-cms/virtual-visits
https://atlas.cern/Discover/Visit/Virtual-Visit
https://alice-secretariat.web.cern.ch/virtual-visit


The International Particle Physics
Outreach Group IPPOG Collaboration

International Scientific Collaboration
Active researchers, experts in communication & education
34 countries, 7 experiments, 1 international lab (CERN) and 2
associate national labs (DESY, GSI)

Organise Global Activities
International Particle Physics Masterclasses
Global Cosmics Portal & International Cosmics Day
NEW in 2024: Resources Portal

Support Local Activities
Visit one country each year, to enhance HEP outreach visibility but
also to foster transversal collaboration between projects /
contributors 
Pool of volunteers and (limited) resources to support events

Brochures
https://cds.cern.ch/record/2903880

Reports and Proceedings
https://ippog.org/publications
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https://ippog.org/


EDI is such an important part of building our
community, we all must invest in supportiing
initiatives, and support the international
community

Outreach and Open Data is an important part
of our experiments deliverables, for research
and education, to build trust and help secure
support

Get in touch with your collaboration EDI team
or outreach team, many resources out there.

Summary
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