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EDI & Outreach in High Energy Physics

O INTEGRITY

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

CODE OF EDI is very important, as we have seen it can take many

years to fight for equal rights, but things can also go

It’s all about respect

PRAGUE
42 International Conference

Equity, Diversity & . s a
Inclusion A on High Energy Physics

Julyi8-24 2024 Prague Czech Republic
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Diversity and Outreach in
ngh Energy Physu:s

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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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.
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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

e see that the more diverse a group s . A
the more Inclusive it becomes for R e 3.8 W gEEy
everyone, and more people are attracted "ﬁ E P =
to a welcoming environment ‘R . -
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Is Physics

1 04
Dlve rse: Well.. not as much as we would like

Nationally

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

e Its not enough for under-represented
groups to be welcomed, they must also
have a seat and a voice at the table




“Physics knowledge and skills are What are the most significant

Powemfl drivers of productivity and barriers preventing the UK from
innovation and open doors to a .
range of rewarding careers across developing the workforce needed for

the entire economy.” physics R&D to thrive?

Physics: investing in our future
Powering the new industrial era

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
“Increasing R&D investment LGBT+, and minority ethnic groups are all underrepresented.

to 2.4% of GDP by 2027 would 3 |nhflexible research careers & interaction with industry: Research
generate an additional 80,000

jobs and £30.5bn in GDP'”

career structures are narrow with few incentives for industrial
engagement, preventing people from moving easily between

IOP Report: Physics: investing_in our future academia and ind ustry.



https://www.iop.org/sites/default/files/2022-09/Physics-Investing-in-our-future.pdf
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IOP: Physics Education in Schools & Universities

Physics Student numbers have been on the up (until 2021/22): Gender balance has been improving at UK
universities, but less in schools.

Physics GCSE entries England Fhysics A level entries England 100 First year Physics undergraduates UK 100 First year Physics postgraduates UK
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Gender & Participation: The Pipeline

Physics has an even gender split at GCSE in England & Wales. It’s then very male-dominated at further education- slightly less so in higher education.

All Subjects %

Broad Category Category MNumber doing physics Phiysics % Female Female
Secondary Education GCSE (Northern Ireland 2022/23) 2,759 42% 51% I . '.
16 years old GESTE (Wales, aged 15- 2021/22) ~ 5 O % 8,159 51% 50% . ®
National 5 (Scotland, 2022/2023) 13,235 28% 50% - 9 ®
GCSE (england- 2021,/22) 164,948 50% 49% ®
Further Education A Levels in Wales 1,326 20% 56% — ® @ |
A Levels in England (2021/22) 35,894 55% _ I ®
Scottish Advanced Highers (2022/23) 2,085 55% | ® o
18 years old scomisn Highers (2022/23) ~ 2 3 % 7,995 54% B ® ®
Science T-Levels 152 51% @
Engineering T-Levels 1,632 51% | ® ®
English Apprenticeships (any connection to physics) 29,360 50% - (] 9
English Apprenticeships (strong connection to physics) 210 50% ! , |
Higher Education First Year Postgrad Degrees (English Domiciled) o 2,120 65% | ® 9
(Seudents) First Year of Postgrad Degrees (Scottish Domiciled) ~3 O /O 125 65% e o
Unive rsity First Year of Undergrad Degrees (Scottish Domiciled) 425 0% ¢ ¢
BSc/ MPHYS First vear of Undergrad Degrees (English Domiciled) 5,195 56% I » B |
Graduates (in work in  Graduates working in Education (graduating 5 years before 2021) 235.62 T4% . .
GBin 2021) Graduates in industry, graduating 1 year before 2021 1,340 59% | [ ) @
Graduates graduating 3 years before 2021 1,720 58% | ® ¢
Graduates graduating 5 years before 2021 1,870 58% ALL ® @
Graduates Graduating 10 years before 2021 1,500 57% sy b j e Ct S [ ] 9
Graduates working in Financial Services (graduating 5 years before 2021) 186 44% ® ®
Graduates working in Manufaquring (eraduating 5 vears before 20211 15082 i o .
Higher Education (5taff) All non-academic staff 1,850 B3% I . '.
Technical Professionals 500 61% 9 ®
Junior Researchers / Lecturers 2,005 52%
Researcher Mid-Level Researchers [ Lecturers 875 51% || .. :
Senior Researchers / Lecturers 805 43% | (] @
PROF Professors 0 1,015 30% | - @
~ 14 /O 0K 50K 100K 150K 0% 10% 20% 30% 40% 50% 60% 70%
Percen tage Number doing physics % Female
Sources: Fem ales in Measure Mames

Department for Education (England)

S0A [Scotland)
CCEA (Northern Ireland)
StatWales (Wales)

HESA / JISC (University Data)

1op

Physics

BB Al Subjects % Female
. MNumber doing physics
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IOP: University Physics Student Ethnicity

Representation Level

Black or Black British is the

Subject

most underrepresented « E g £ %ﬂ EE g
group in A level Physics. g E 3 - 2 55
- § 5 3 3 5 g
Characteristic -
Chinese - - . - - -
Asian or Asian British - Indian . . . . -
Mixed I
Unknown/Not applicable . - . .
White
Other Asian background l I . - .
Other l .
Asian or Asian British - Bangladeshi .
Asian or Asian British - Pakistani | . . .
Black or Black British - African . I -
Black or Black British - Caribbean ] [ L] L]
Other Black background - l -

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

Sources: Department for Education (DfE), HESA/JISC
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|JOP: Socio-economic background
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Physics University
Students from the
UK are especially
likely to come
from more
advantaged parts
of the country

Characteristic
Unknown/Not applicable
B Quintile 5 (Least disadvantaged)
B Quintile 4
B Quintile 3
B Quintile 2
Quintile 1 (Most disadvantaged)

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

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

Unknown/Not applicable
State funded school or college
M Privately funded school

IOP Institute of Physics -

All University Subjects
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Promoting EDI in Physics

e |n our different scientific communities, work on
how to cultivate an inclusive environment for all

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

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

represented groups
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Public Engagement at STFC

Science and
Technology
Facilities Council

STFC Public Engagement
Strategy 2024-2028

For a society in which all people
feel able to engage with STEM,
research and innovation

STFC Public Engagement Stratgey

E;_r. Funding opportunities from STFC
STFC Public Engagement Engage the publlc.wl.th science,
Evaluation Framework technology or facilities

2024 — 2028

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

STFC Public Engagement Evaluation Framework



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/
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|IOP Public Engagement Grant Scheme

The Institute Of Physics (I0P)
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!
I0P Institute of Physics

Report

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.

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:

e Girls and young women
e Disabled young people

e LGBT+ young people

e Young people from disadvantaged backgrounds
e Black Caribbean young people


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
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Is Physics

Diverse?

Well.. not as much as we would like

Internationally countries in the Global South fare much worse (in
generalll)

> 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!
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Human Development Index, 2023

The Human Development Index (HDI) is a summary measure of key dimensions of human development: a long

and healthy life, a good education, and a decent standard of living. Higher values indicate higher human
development.

No data 0.4 0.5 0.6 0.7 0.8 0.9 1
' | I o ——

Data source: UNDP, Human Development Report (2025)

Our World in Data

CurWorldinData.org/human-development-index | CC BY

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

UNESCO Science Reports



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

US

UNIVERSITY
SSSSSSSS

The making of Physics Without Frontiers

Dr Wafaa Khatrr, Birzeit University, 1 | Since faculty struggle to be engaged in research due

Palestinian Territories. to
(' | ® No access to grants for equipment / time buy outs
\

h > e no research time allocated

a © | * no access to funds to travel to workshops,
| | meetings, conferences

e often isolated - scientist dont visit there

»
S

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

e lack exposure to opportunities such as CERN

Summer School
ﬂ

F
- L
ol s ™

, 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
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 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)
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Organsied a roadshow
with intensive particle
physics masterclasses

We visited Palestine (3-4
Jniversities West Bank,
olus 3 Gaza) for several
years
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o - = =~ = = teach at Birzeit University
T il o e o g T - e R . ¥ = b o - e o o
whilst working on ATLAS
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The making of Physics Without Frontiers

ICTP Physics Without Frontiers works to inspire, train and meotivate 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.
e Inspire and motivate the next generation of physicists
e Train and educate those with less access
e Provide environments for networking and collaboration




The Abdus Salam @
Uus (CTP) Intemational Centre (&) .
for Theoretical Physics IAEA = S

UNIVERSITY Physics Without Frontiers
OF SUSSEX

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

WOMEN IN

PHYSICS
WITHOUT
FRONTIERS

PHYSICSK: f
WlTHOUT | COUNTRIES IN THE
FRONTIERS S

THE INTERNATIONAL CENTRE FOR
THECRETICAL PHYSICS (ICTP)
FLAGSHIP INTERNATIONAL OUTREACH
PROGRAMME

600

ALUMNI



https://indico.ictp.it/category/13/
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ICTP

PHYSICS WITHOUT
FRONTIERS: MALY:

COURSE-ON ORDINARY:
DIFFERENTIAL EQUATIONS
USING-GREEN'S
FUNCTION. <=

Dates: 5 - 16 MAY 2025

Location: Faculty.of Sclences and Téchnigues, University of
Sciences, Techniques and Technologies of Bamako (USTTB), Mali
Indico: indiceJdetp.it/ovent/M0O04/

SPEAKER:

br. Laure GOUBA, Ifterndtional Cantre for Thnar.lieul Physics (ICTP);
Triasta, Htaly

LOCAL COORDINATOR:

Dr.'Kaniba Mady KEITA, Faculty of Sciences and Techniques,
University of Scisnces, Techniques and Technologiesof Bamiako
(USTTB), Mali

. ) internafional Cantre G
4 ‘cTP (nrmeolahcdl?ll;‘vrsms e

Registration: fimy.cc/PWFSudan
Wabpage: lndlu.lerp it/avent/TI030/

Alaa Mohammaed Idril Bakhit,| mm C.er tml%

Indice: indico.ictp.it/event/11049/
Registration Form: tinyurl.com/PWEECUADOR
Speakérs and Coordinators:

Hernén Andrés Morales-Navarrete, UDLA, Ecuader

Paulina Vizcaino, UIDE, Ecuddor

Wigdimir Banda-Barragén, Yachay Tech, Ecusidor

Hélga Dénes, Yachay Tech, Esuador

Lupse Villsgas, CSIC-UAM, Spain

Ediscn Salazar, Leiden University, Netherdands

PHYSICS WITHOUT FRONTIERS

BANGLADESH

SCHOOL ON GENERAL RELATIVITY

AND COSMOLOGY

28 MAY - 15 JULY 2025

Register: indico.ictp.it/event/11010/
Deadline 14 MAY 2025

ity of Amstordam, Nethorlands)
publiz & Brac Univarsity, Bangladesh)
h)

ivorsity of Amatardam, Netherlands)

& McMaster Univeraity, Canada)
iversity, USA)

al Centre
retical Physics

Physics Without Frontiers @ictpPWF

PHYSICS WITHOUT FRONTIERS

UGANDA

EAST AFRICAN TRAINING WORKSHOP ON
MACHINE LEARNING AND DATA SCIENCE
APPLICATIONS IN SPACE WEATHE

IONOSPHERIC RESEARCHY{
8-12 SEPTEMBER 2025

=

-
&

Indice: Indlcaletp.it/evant /N00S/
Location: UcoBa Boardroom-Mbarara University of Science and Technology [MUST), Uganda
Projoct coardinator: Dr. Patrick Mungufeni, Muni University, Arua, Uganda

Local Organizing Committes:

Dr. Sharon Acl, Mbarara University of Science and Technology, Mbarara, Uganda

Mas. Yenca Migoya-Orue, STI unit, ICTP, Trisate, ltaly

Dr. Valence Habyarimana, Mbarara University of Seionce and Technolagy, Mbarare, Uganda
Dr. Gooffray Andima, Busitema University, Tororo, Uganda

Dr. Phillip Opilo, Mountalna of the Moon University, Fortportal, Uganda

BUSITEMA n i
Oniversimy '! >

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

PHYSICS WITHOUT FRONTIERS
AFGHANISTAN

AFGHAN PHYSICS STUDENTS
CONFERENCE 2025

7-8 November 2025
https://indico.ictp.it/event/10781/

ORGANISING COI

Baktash Amini, University of Fr

Chaman Ali Deneshyar, I#\SBS\. an”
Sharit Histalnyar, University M. éa
qudlianun Stockholms Univeraife
Ahméid SajadNazari, Kabul University,
Zaindb Nazarl, European Brain Research’

_ Farsila Payandi, IAGBS, Iran

Mohammagdgtahim, Kabul Univegsity, A{gl\nnl-fu
. Sofd Mohsan Sadr, IASES, lran  *
Kate.Shaw, ICTP, taly

Hulylalm Yaqoti, IASBS, fran

*Sociopolitical Frontiers: under represented ethnicities and conflict regions or political turmoil
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ICTP Physics Without Frontiers @ictpPWF
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Parsu Kafley i Kate Shaw
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Tashi Dorji
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TRAINING

Jeeten Mongar -. Pralat Gurung &
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ICTP Physics Without Frontiers @ictpPWF

VOLUTEER NETWORK

ifl:.’lr

!r L -..1._‘-

T

— |

N = ‘Thanks for the opportunity for participating in the PWF
Senegal. | had a fantastic time! | am looking forward to

PWF volunteer, brahima Bah doing one again anywhere, | will be happy to volunteer as

Assistant professor, John Hopkins University. opportunities arise.
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ICTP Physics Without Frontlers @ictpPWF

We have a focus on countries in conflict or poltical turmoil
Afghanistan

« Annual Schools 2018, 2019

« Working with governments and
UNESCO to develop BSc and MSc
COUrses

« With no MSc, PWF works with
IASBS and Iranian universities to
provide now 30 MSc scholarships

Kate Shaw, Bakiash Amini, Encieh Erfani, Marco Celoria, Fawad Hassan, Zainab Nazari, Sajad Nazari, Jawad m for StUdentS
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Women in Physics in South Africa

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

.1".

\ \ e R S ? =
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technology works, and J
actually improving the I = g U can if rrg il

seiene. | i i beautifil T\ : i . / ) ° e, ® °
_ o <dil | _— 'K My grandfather used to | outreach initiative

take me to the library

‘every week. And | always to encourage the

‘made sure that at least
one of the books | took

wsascencebook . nexXt generation of
| scientists, focused
on those under
represented
groups

Material Modelling. University of Limpopo
Sydvia Lechwaba 1sa PRO vy shashane, Limpops mivia  power wourced as pan of Fer

chert at the University of Lim-  spench ber Bme working to PR at the Univernsity of Lim-
popo, Originally frem k- make for efficient portable  popo

e T
D e

1 Pt s Berwes, O waas J i I hope one day 1o

bictogy, and the cihed one - : continue my research on
wans physics. So medical gl |
phyvbes was actually the

obious chaice to ga inta, |

liove making a difference in

peoples Bves.

Riona Ramraj
Astronomy, University of Cape Town

Originally from Pietermari- of Cape Town working on the of a galaxy (the Active Galactic
- tzburg, Riona Ramraj is a PHD  details of the light emitted from  Nucleus) in order to determine
e 'y | candidate from the University the brightest part at the centre  their nature and evolution.

Hester Burger Adriana Marais
Medical Physics, University of Cape Town / Groote Schuur Open Quantum Systerns, Uni

Hester Burger goewy up in S5t I Madical Phyiidi in 1997, The  Hedgital snd ipsendi. bt tims
terheim in the Exsters Cape s Head of Dividon for bedcal  brying o malke 3 difference i
il completed bir Mic degeee  Phyaics ot UCT S Groote Sohissr  the bwes of Cancer patients.

lgle Gledhill

ERSEey e a0
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PWF ALUMI B SR o

inspiring women with

great contributions in

physics and my dream
F‘h}l’SiGﬂ Without Frontiers Palesting IS I(} IJECOI}IE Orle Of

Islamic University of Gaza _ . N \ them."

"I love physics and want to
make a difference in the
world. I am driven to build a
career in medical physics,
particularly in radiation
therapy and imaging for
cancer treatment.”

Rami Dhungana K_C took part in the 2018 PWF
i SWITHOUT FRONTIERS

currently a CERN summer student.

"Even from

a very young age

I wanted

to understand the
universe and solve

its mysteries." "My aim is to

continue research,
o = 3 - B % . and to share what
Haifa Star took part in PWF courses s h . . \ I s B - - T y 0 ¥ [

ir AL ,and 15 now a PhD R E—— . 4 . 4 I hﬂ.d ﬂhvn-..r,s : . e T've f?L'HTI d and

B (- 3 : - \ . = ' e el provide support
wanted to know : - for those deprived
B et B8 ) e =l of opportunities
how nature works, and exposure.”
and at the PWF

workshop, I felt a

Over 600 students have been mentored to ”«-N -
further study, MSc, PhD, Postdocs! S D ol |
Many have become PWF Volunteers!

: on the CMS
experiment 4l CERN,



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

Countries at all income levels are looking to transition

GODD HEALTH QUALITY

E GENDER
EIUCATION

towards digital and green economies and sustainably

EORALTY

@

develop

E s -' THE GLOBAL GOALS

For Sustainable Development

=

This vitally involves investment into science, and

accelerating technology transfer into industry J}*‘“ lowairmers f'i‘f-ﬁ?n
i ifee

To reach SDG by 2030 countries will need to invest W= e ‘:::" 1/ e
. N . . * f
more into scientific research and innovation o !: @

The Sustainable Development Goals Report:

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



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

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

n reusable.
S @ ‘ 9 Lo The key elements include open access to
scientific publications, data, educational

resources, software and hardware, and open
infrastructures 9

UNESCO Open Science website Opren Science at CERN website

Open Crowd-
Innovation Funding



https://www.unesco.org/en/open-science
https://openscience.cern/
https://www.unesco.org/en/open-science
https://openscience.cern/
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CERN OPEN DATA PORTAL

Explore more than five petabytes

of open data from particle physics!

About -

Help =

L]
search examples: collision datasets, keywords:education, energy:7TeV
[ ]
L]
Explore Focus on
datasets ALICE = .

software ATLAS
environments CMS

documentation DELPHI
LHCb

OPERA

PHENIX

T0TEM

CMS, | o N

~—
PH ENIX

Data Science

https://opendata.cern.ch

ATLAS $t\bar(t}$ simulation for ML-based jet flavour tagging (JetSet)
Flavour-dagging — the iask of iderditying the flavaur of jets — is essential for many physics analyses af the ATL
train and ovalu...

ATLAS releases first open data from heavy-ion collisions
The ATLAZ Callaboration has released its first opan data of heawy I_D|_'l colisions for resaarch purposes, This da
ruclean pair, recordad in 25 as part of tha Large l-_a_l:[cn Collider's socond aparation period (LHC Run 2).

ATLAS releases 65 TB of open data for research
Explore aver 76 bilion LHC calision avenis — from home

ATLAS DAOD_HION14 format Run 2 2015 Pb-Pb _h_lfl simulation
Aun 2 3015 Pb-Pb MC simulation from the ATLAS axperiment

ATLAS DAOD_HION14 format Run 2 2015 Pb-Pb collision data
Run 2 2015 Pb-Pb caolision data from the ATLAS experimant

DAOD_HIOM14 format 2015 Pb-Pb Open Data for Research from the ATLAS experiment
2015 P-Pb Opan Data for Resoarch from the ATLAS experimant

ATLAS top tagging open data set with systematic uncertainties
Bioosted top tagging is an essential binary classificalion task for experiments at $he Large Hadron Collider (LHC
Cpen Daka Satis..

DADD_PHYSLITE format 2015-2014 Open Data for Research from the ATLAS experiment
20152016 Opan Dala for Research from the ATLAS experiment

ATLAS DAOD_PHYSLITE format MC simulation top systematic variation samples

I'_|.1I§ simulation bop systemafio wariation samples from the ATLAS experiment

O SISO ERD o
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https://opendata.cern.ch/
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ATLAS OPEN DATA

High Energy Physics data for everyone.

For Education @ For Research ¢
To provide data and tools to high school, undergraduate and graduate students, To provide researchers with high-quality data recorded by the ATLAS detector,
Wel teachers and lecturer: help ed wercise i i enabling them to conduct state of the art analyses in particle physics.
analysis techniques used in experimental particle physics.

Our values

The collaboration shares the data gathered by the ATLAS detector committing to three fundamental principles:

Accessibility Transferable expertise <&

Make the data and the tools openly available for

everyone o use, without technalogy, region, or
knowledge restrictions.

Along with particle physics analysis and ATLAS Different target audiences, with different

software and machine learning, and toals for a wide range of learning objectives.

For Education Webpage

Open Data for
Research release

65 TB, 36 fb-1
PHYSLITE

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, 486ub-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

NE

5 ATLAS Open Data
g :
T P 38

ey Datasets on

Skimmed samples ; CERN Open
selecting dedicated - Data Portal
final states inlcuding first
1.5 GB to ~350 GB i e and second
ROOT NTuples s g releases.

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.



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

US

UNIVERSITY

LHC OPEN DATA
OPEN DATA: How is it used? WORKSHOP

UNIVERSITY OF LOME, TOGG

Theorists/ scientists wanting to do studies READING AND

UTILISING LHC
OPEN DATA

PhD training, undergraduate courses and BSc 20 September 2025

Register Here: ElllE

and MSc projects n9.cl/togolhe [

e Students can dive into the learning objectives / L
. ° ° ° ° ° ° f ’ ‘ . . 4 y -
I m med Iate Iy (p hys I CS StOtIStICS G nq Iys I S S kl I | S The workshop will introduce LHC Open Data and the CERN Open Data Portal fo
4 4 participants, for scientists wishing to use the data for research and for
. . . . . education. Open Data for education is used by lecturers and teachers to develop
S u C h O S flttl n g G n d m G C h I n e I ed r n I n g) / courses and projects primarily for MSc and BSc students, as well as secondary
school students enabling them to perform data analyses, and to learn particle
physics techniques and statistical skills, along with python and other
programming skills. The students and researchers will acquire training to access
and exploit the resources.

Training and outreach activities such as Orgarising Cammitie, and Spackors:

Kate Shaw, ICTP, Trieste, ltaly, ATLAS experiment
Farid Ould-Saada, University of Oslo, Norway, ATLAS experiment

h q c kt h o n s d n d Wo r ks h o ps, W it h P h D St u d e n t S, Simon Connell, University of Johannesburg, South Africa, ATLAS experiment

Thomas McCauley, University of Notre Dame, USA, CMS experiment

university students, 16-18 year olds or even omas ] ) B, ©
younger &Y | iy

EXFERIMENT
L
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HEP Communication
We have big plans \ y

> We need to show the societal impact of our
work

CMS finds unexpected excess of top

e |nspiration, education, high-level training, quarks
. Data from the CMS experiment at CERN’s Large Hadron Collider reveals an intriguing
n e W te C h n O lo gy S p | n O u tS excess of top-quark pairs, hinting at the first observation of a composite particle with
) unique properties
3 APRIL, 2025
M CMS Experime he LHC, CERN
-~ Communicate our news and updates from
5. Run/ Event/LS: 315489 / 160946765 / 275

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
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DUNE @ The
Royal Society
July 2024
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Exhibits, Exhibitions, Festivals

UK Research
and Innovation

SUMMER?
SCIENCE:

2—-7 JULY 2024

THE

ROYAL
SOCIETY

e ——

\

CERN
LANCASTER
SUSSEX
IOP
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Resources:

ATLAS Resou_ rces

ysics for all ages

CMS CONTROL ROOM
Salle de contrdle CMS

and ifs 'Funny arks
'L ouring book full oﬁas

f the Universe

particles o
colouring BOOK

STATISTICAL SlGNlFICANCE

HYPOTHESIS TESTING

WHAT IS A TEST STATISTIC?
5 Qu A sotne

WHAT 15 A P-VALUE?

F O SN ER L S
oerpoanrly S fa reaielen

QR ]
e LAy

SaTLAs



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

US 24
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Virtual Visits, & Masterclasses

O International Particle
Physics Outreach Group

a.,

IPPOG Master

NE Jﬁ.l\.

ALA_S_Virtual Visits  ALICE Virtual Visits i | e



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

summary

EDI is such an important part of building e . .

i . . Physics Without Frontiers Palestine
our community, we all must invest in Islamic University of Gaza
supportiing initiatives, and support the /4
international community

Outreach and Open Data is an important
part of our experiments deliverables, for

research and education, to build trust and I - | believe physics islife
help secure support | v ‘ and life is physics!
)‘ ayla, physics student
: . “‘-'.. “
Get in touch with your collaboration EDI  E&= > i

team or outreach team, many resources
out there.



