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EDI & Outreach in High Energy Physics
Thing have changed a lot!

Code of conduct at workshops, meetings & conference
Experiments have EDI statements, EDI groups, lunches
Many big conferences now have tracks on outreach
and education, and on EDI so that researchers can
present projects and initiatives

EDI is very important, as we have seen it can take many
years to fight for equal rights, but things can also go
backwards quickly



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!



EDI: Very important for our community
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.



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



Is Physics
Diverse? Well.. not as much as we would like

Nationally
Many under-represented groups in
physics (aspects such as gender,
sexuality, disability, 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



IOP Report: Physics: investing in our future

IOP Report on the Potential of Physics
What are the most significant
barriers preventing the UK from
developing the workforce needed for
physics R&D to thrive?

1. Teaching workforce challenges: There are serious shortages of

teachers with a physics background in secondary and further

education.

2. Lack of diversity and inclusive culture: Women, people from

disadvantaged backgrounds, disabled people, those who identify as

LGBT+, and minority ethnic groups are all underrepresented.

3. Inflexible research careers & interaction with industry: Research

career structures are narrow with few incentives for industrial

engagement, preventing people from moving easily between

academia and industry.

https://www.iop.org/sites/default/files/2022-09/Physics-Investing-in-our-future.pdf


Sources: Department for Education (DfE), HESA/JISC

IOP: Physics Education in Schools & Universities
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Sources: Department for Education (DfE), HESA/JISC

Students from Black and some Asian backgrounds continue to be under-represented in physics at university: More-
so than in many other comparable subjects

IOP: University Physics Student Ethnicity 
Black or Black British is the
most underrepresented
group in A level Physics.



Sources: Department for Education (DfE), HESA/JISC

IOP: Socio-economic background

Physics University
Students from the
UK are especially
likely to come
from more
advantaged parts
of the country

Among
comparable
subjects, Physics
students are the
most likely to
have attended
privately funded
schools



Promoting EDI in Physics

In our different scientific communities, work on
how to cultivate an inclusive environment for all

Investigate and tackle barriers and issues
encountered by different groups and different
stages of their careers

Develop outreach initiatives to encourage the next
generation of scientists, focused on those under
represented groups



Public Engagement at STFC
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STFC Public Engagement Stratgey STFC Public Engagement Evaluation Framework

Funding opportunities from STFC

Engage the public with science,
technology or facilities

Spark Awards (£1 - £15k)
Nucleus Awards  (£15 - £125k)

https://www.ukri.org/wp-content/uploads/2024/11/STFC-261124-PublicEngagementStrategy2024-2028.pdf
https://www.ukri.org/wp-content/uploads/2025/01/STFC-150125-PublicEngagementEvaluationFramework-2024-2028.pdf
https://www.ukri.org/what-we-do/public-engagement/public-engagement-stfc/our-support-for-public-engagement-stfc/funding-for-public-engagement/


IOP Public Engagement Grant Scheme
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The Institute Of Physics (IOP)
Limit Less campaign supports
young people to change the
world and fulfil their potential
by doing physics

Apply for £500 - £4,000
Three rounds a year!

The grant looks to prioritise projects that reach families with young
people under the age of 16 who identify with one or more of the
following groups:

Girls and young women
Disabled young people
LGBT+ young people
Young people from disadvantaged backgrounds
Black Caribbean young people

Unfortunately, some young people are put off by the misconceived
ideas they are told about what physics is. Others are denied the
opportunity to study physics due to the prejudice and stereotypes that
they experience because of who they are. 

Many girls are told that physics is more suited to boys, and both girls
and boys are told that physics is not for the likes of them based on
their ethnicity, their sexual orientation, their disability and their social
background.

Report

https://www.iop.org/strategy/limit-less
https://www.iop.org/about/support-grants/public-engagement-grant-scheme
https://www.iop.org/sites/default/files/2020-11/IOP-Limit-Less-report-2020-Nov.pdf


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



Research Gap between Global North and South

Global South countries
account for 80% of the
worlds population but
only 28% of the worlds
scientists come from

these countries

Our World in Data

UNESCO Science Reports

https://ourworldindata.org/grapher/human-development-index
https://www.unesco.org/reports/science/2021/en


The making of Physics Without Frontiers
Since faculty struggle to be engaged in research due
to

no access to grants for equipment / time buy outs
no research time allocated
no access to funds to travel to workshops,
meetings, conferences
often isolated - scientist dont visit there

BSc and MSc students lack opportunities for research
to go onto further study - get MSC/PhD positions 

lack exposure to opportunities such as CERN
Summer School

This costs us valuable scientists!
-Lacks time for research
-No access to research grants
-No funding to travel to conferences to present results and meet new collaborators

Dr Wafaa Khater, Birzeit University,
Palestinian Territories. 



The making of Physics Without Frontiers

• Palestinians place a uniquely high value on education (>25
% in high level education, no issue with educating women)
• Universities with physics departments and high standard
of teaching
•Number of Palestinians currently in the field (PhDs or
postdocs)



The making of Physics Without Frontiers

Organsied a roadshow
with  intensive particle
physics masterclasses

We visited Palestine (3-4
Universities West Bank,
plus 3 Gaza) for several
years



The making of Physics Without Frontiers

2013 I went for 6 months to
teach at Birzeit University
whilst working on ATLAS



ICTP Physics Without Frontiers works to inspire, train and motivate physics and mathematics university
students worldwide with some focus on science and technology lagging countries, to help build the next
generation of scientists. Each project is unique, developed with the country's specific needs in mind.

Inspire and motivate the next generation of physicists
Train and educate those with less access
Provide environments for networking and collaboration

The making of Physics Without Frontiers



ICTP Physics Without Frontiers @ictpPWF
We work with over 50 countries worldwide, and 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

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



ICTP Physics Without Frontiers @ictpPWF



ICTP Physics Without Frontiers @ictpPWF
VOLUTEER NETWORK



ICTP Physics Without Frontiers @ictpPWF
We have a focus on countries in conflict or poltical turmoil
Afghanistan



Women in Physics in South Africa

Developed an
outreach initiative
to encourage the
next generation of
scientists, focused
on those under
represented
groups

We have a focus on supporting under represented groups
Women and Girls



PWF ALUMI



Physics for Sustainable Development
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



Countries at all income levels are looking to transition

towards digital and green economies and sustainably

develop

This vitally involves investment into science, and

accelerating technology transfer into industry

To reach SDG by 2030 countries will need to invest

more into scientific research and innovation

The Sustainable Development Goals Report:

https://sdgs.un.org/documents/sustainable-development-goals-report-2023-53220 

Physics for Sustainable Development

https://sdgs.un.org/documents/sustainable-development-goals-report-2023-53220
https://sdgs.un.org/documents/sustainable-development-goals-report-2023-53220


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
2

Open Science at CERN website

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
2

Open Science at CERN website

https://www.unesco.org/en/open-science
https://openscience.cern/
https://www.unesco.org/en/open-science
https://openscience.cern/


CERN OPEN DATA PORTAL

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


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

6

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.

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


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

OPEN DATA: How is it used?



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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Exhibits, Exhibitions, Festivals

DUNE @ The
Royal Society
July 2024



CERN
LANCASTER
SUSSEX
IOP

UK FESTIVALS
WOMAD ROYAL SOCIETY

BLUEDOT
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Exhibits, Exhibitions, Festivals



Resources: Physics for all ages

CMS Resources

ATLAS Resources

https://cms.cern/interact-with-cms/cms-resources
https://atlas.cern/Resources


Virtual Visits, & Masterclasses

CMS Virtual Visits

ATLAS Virtual Visits ALICE Virtual Visits
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IPPOG Masterclasses

https://cms.cern/interact-with-cms/virtual-visits
https://atlas.cern/Discover/Visit/Virtual-Visit
https://alice-secretariat.web.cern.ch/virtual-visit
https://ippog.org/international-masterclasses/imc-coming


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


