
Ananya Rai (ALICE) on behalf of the LHC experiments 
ananya.rai@cern.ch

Diversity & Inclusion  
at the LHC
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“What we do is more important than what we say or what we say we believe"  
                                                                                                                          - Bell Hooks
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Diversity
What and why?
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1927 2024

Diversity solely based on physical aspects such as gender: 3%
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Diversity
What and why?

Diversity: the quality of being 
different. 


 
But in the last 10 years, we have 
expanded our focus to 

Neurodiversity


Gender identity 


Experiences of black, 
indigenous, people of color
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Credit: CERN

https://cds.cern.ch/record/2708658/
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Sounds great but why should we care?
Inclusion for better science
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Inclusion: making people feel that they  
belong. 

Anyone interested in physics should  
be able to do physics.  
But this is not our reality!  

Research shows that having  
a diverse group of problem solvers  
yields best results!

https://www.pnas.org/doi/epdf/10.1073/pnas.1915378117
https://www.pnas.org/doi/epdf/10.1073/pnas.0403723101
https://www.nature.com/articles/s41467-018-07634-8


Ananya Rai, Yale                                                                                                        LHCP 2024

Diversity & Inclusion at CERN 
Tiered D&I efforts at CERN 
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CERN 

COLLABORATION MANAGEMENT

DIVERSITY OFFICES

YOU
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CERN Diversity Initiatives
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Diversity Initiatives at CERN 
Past and present
CERN 25 by 25: 

1. Increase the percentage of women in the 

Employed Members of the Personnel from 21% 
(as of 31 December 2020) to 25% by the end of 
2025. 

2. Diversify by nationality.  

CERN Code of Conduct 
 

CERN offices
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LGBTQ+ CERN

Diversity & Inclusion 
office

Women In Technology

Supporting 
Neurodiversity at CERN

Disability Network

Credit: CERN D&I

https://cds.cern.ch/record/2240689/files/BrochureCodeofConductEN.pdf
https://diversity-and-inclusion.web.cern.ch/actions/25-25
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Diversity & Inclusion Initiatives 
at Experiments 
The diversity of diversity initiatives at the LHC

Advise team 
members & 

management

Diversity 
Offi

Promote 
diversity 
initiatives

Monitor 
diversity 

issues, collect 
and analyze 

data
Liaise 

with DEI offi
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Initiatives at ALICE  
ALICE Diversity Office: Past & Present
ALICE juniors representatives have a vote in 

collaboration board & management board (2013-). 

Training for management roles to promote inclusivity at 
ALICE (offered yearly), funded by ALICE (2020-). 
 
“Inclusive Workspaces”
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Statistics from ALICE Inclusive Workspaces Workshop (2020-23)  
148 participants in various senior roles 

Focus is on well-being.  


Initiative to improve cross-cultural 
communication within the collaboration via a 
new workshop. (First run during ALICE week in 
March, 2024) 
 
“Collaborating in Culturally Diverse 
Teams” 
 

Liaise with 
DEI offi




Advise team 
members & 

management

Diversity 
Offi

Promote 
diversity 
initiatives Monitor 

diversity 
issues, collect 
and analyze 

data

Promote  
well-being 
initiatives  

(NEW!)
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Initiatives at ATLAS  
Past and present
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Outreach is essential to communicate 
our scientific endeavors to the general 
public & to create a more diverse 
scientific community. 


Educational material: books, fact sheets 
etc. for all levels, in various languages.  

*All LHC experiments have active outreach efforts

Use of pronouns in the ATLAS GLANCE 
database (2024).

https://atlas.cern

I miliardi di collisioni di ATLAS equivalgono a un volume di dati pari 
a 60 milioni di megabyte (MB) ovvero 60 terabyte (TB) al secondo, 
equivalenti alla trasmissione simultanea di 5.400 video in 4K. 
Tuttavia solo alcuni di questi eventi presentano caratteristiche 
interessanti, che potrebbero portare a nuove scoperte. Per 
ridurre il flusso dei dati a livelli gestibili, ATLAS usa un sistema di 
selezione degli eventi – detto “trigger” – che sceglie gli eventi con 
particolari caratteristiche, per farne poi un’analisi dettagliata.

Il sistema di trigger di ATLAS esegue la selezione degli eventi 
in due passaggi. Il primo livello di trigger, hardware, si basa su 
moduli elettronici appositamente progettati e costruiti, situati sul 
rivelatore.  Esso utilizza informazioni provenienti dai calorimetri 
e dallo spettrometro dei muoni. La decisione di salvare i dati di 
un evento viene presa in meno di 2,5 microsecondi dall’istante 
in cui si è formato tale evento. Durante questo intervallo, i dati 
dell’evento sono temporaneamente mantenuti in memorie 
tampone (storage buffers). Se l’evento supera la selezione, passa 
al trigger di secondo livello, che può accettare fino a 100.000 
eventi al secondo. 

Il trigger di secondo livello, software, utilizza una batteria di 
computer formata da circa 40.000 CPU. Per decidere quali eventi 
salvare si conducono, in 200 microsecondi, analisi mirate di 
ciascuna collisione, esaminando dati provenienti da specifiche 
regioni del rivelatore. Circa 1.000 eventi al secondo superano 
questa seconda selezione, e vengono inviati a delle banche dati  
per essere successivamente analizzati in dettaglio.

SELEZIONE E 
ACQUISIZIONE 

DEI  DATI
ATLAS produce fino a 1,7 miliardi di collisioni al 
secondo, ma non tutti questi eventi meritano 
di essere analizzati. I processi di selezione 
e acquisizione dei dati significativi servono 
a garantire la registrazione degli eventi di 
collisione più interessanti, destinati ad essere 
studiati in dettaglio successivamente.

https://www.cell.com/action/showPdf?pii=S0962-8924(22)00106-4
https://www.cell.com/action/showPdf?pii=S0962-8924(22)00106-4
https://www.cell.com/action/showPdf?pii=S0962-8924(22)00106-4
https://apnews.com/article/pronouns-tribal-affiliation-south-dakota-66efb8c6a3c57a6a02da0bf4ed575a5f
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Initiatives at CMS  
CMS Diversity & Inclusion Office: Past and present
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Handbook available online.  

Task Force on Diversity & Inclusion (2020) to 
make recommendations for appointing a more 
diverse management body. 

Color palette for color blindness (2024): 
Enforcing a CMS style that ensures plots are 
accessible to people with color blindness.  

https://heyzine.com/flip-book/00f6546b1c.html
https://cms.cern/news/cms-collaboration-sets-standard-inclusivity-colour-vision-deficiency-friendly-palettes
https://arxiv.org/pdf/2107.02270
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Initiatives at LHCb  
Early Career, Gender & Diversity Office: Past and present
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Focus on early career scientists 
(2012-)  
retention of underrepresented minorities 
is positively influenced by dedicated 
mentorship early in their careers. 
                             

Laura Bassi Group (2019-) 
Focus on underrepresentation in HEP. 
Informal network — crucial as this 
allows minorities to have safe spaces 
to share experiences.  

Laura Bassi: Italian physicist & 
first woman to have a doctorate in science

https://www.purdue.edu/meercat/wp-content/uploads/2020/07/a-systematized-literature-review-of-the-factors-that-predict-the-retention-of-racially-minoritized-students-in-stem-graduate-degree-programs.pdf
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Statistics 
Backing up facts with numbers 
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Informing the collaboration  
Studying age, gender & regionality
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Statistics illustrate the impact of intersectional 
identities on diversity in physics.

Trends show that the fraction of women* is 
growing overall (but at different rates).


Fraction of women* authors decreases with 
age - retention of women* in science/
improving trends for younger generation?

*Women refers to heteronormative gender binary as in CERN database. 

**All LHC experiments perform similar analyses.

2022 Author (23.0%) 
2022 Author older than 35 years (19.7%)

authors: women 
authors: men

 2015-2022 Run2 + LS2 
 2010-2014 Run1 + LS1 
 1995-2009 2015-2022 Run2 + LS2 

2010-2014 Run1 + LS1 
1995-2009 Construction
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Diversity Initiatives at the 
Management Level
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What can the management do?  
Supporting the collaboration 

• Support diversity initiatives within your collaborations.


• Consider the diversity of your collaboration when planning collaboration meetings/
conferences 
- do all members feel safe? 
- is there childcare? (shoutout to LHCP for having childcare!) 
- is it accessible to people with disabilities?  
- visas can take time. Consider giving your collaborators enough notice 
- consider allocating funds to people from countries with limited scientific 
funding for travel (shoutout to LHCP for early career grants!) 

• Take active interest in diversity issues within the collaboration. Consider cross-
experiment collaboration to tackle diversity issues. 

16
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Is this enough?



Ananya Rai, Yale                                                                                                        LHCP 2024

What can YOU do?  
Answer: A LOT!

• Underrepresented groups ALONE 
cannot fix the problem of 
underrepresentation alone —  
“water cannot fix a leaky pipe” 


• It is highly likely that you are or know 
someone who knows someone who 
knows someone who has been 
affected by D&I issues.


• Educate yourself about D&I and the 
experiences of minority groups.

18

minorities 

*US based study
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Looking to the future
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We are making progress but we can do a lot more!

Where can we improve? (very limited thoughts)

Similar % for most  
experiments!

Educate ourselves and our peers about 
 Diversity, Equity and Inclusion 

Didn’t discuss EQUITY: 
- visas take time. Give your collaborators time to plan 
(inclusion) 
- consider allocating funds to people from countries 
with limited scientific funding for travel (equity)

Move away from using heteronormative gender  
in databases 

Make colorblind-friendly plotting styles the norm 

Make EQUITY a priority 
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Backup
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CERN Code of Conduct
Guidelines for all CERN users

21
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Info on statistics (ATLAS 2022) 
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Info on statistics (CMS 2023)
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Decreasing # of members 
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CERN 25 by 25
Where we stand 
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Link: https://diversity-and-inclusion.web.cern.ch/actions/25-25

https://diversity-and-inclusion.web.cern.ch/actions/25-25
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Well-being Focus
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LHCb & ALICE

Link to paper

https://cds.cern.ch/record/2752585/files/LHCb-PUB-2021-004.pdf
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Education & Outreach
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All experiments

ALICE brochure CMS brochure

https://cds.cern.ch/record/2789704/files/CERN-Brochure-2021-003-Ita.pdf
https://cds.cern.ch/record/2789704/files/CERN-Brochure-2021-003-Ita.pdf
https://cds.cern.ch/record/2896786
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A little bit on Outreach  
Past and present
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Outreach efforts are wide and varied!


Educational material: books, fact sheets 
etc. for all levels, in various languages.  

*All LHC experiments have active outreach efforts

Outreach is essential to communicate our 
scientific endeavors to the general public & to 
create a more diverse scientific community. 


Virtual visits: offering the world a glimpse into 
research conducted at ATLAS.

https://atlas.cern

I miliardi di collisioni di ATLAS equivalgono a un volume di dati pari 
a 60 milioni di megabyte (MB) ovvero 60 terabyte (TB) al secondo, 
equivalenti alla trasmissione simultanea di 5.400 video in 4K. 
Tuttavia solo alcuni di questi eventi presentano caratteristiche 
interessanti, che potrebbero portare a nuove scoperte. Per 
ridurre il flusso dei dati a livelli gestibili, ATLAS usa un sistema di 
selezione degli eventi – detto “trigger” – che sceglie gli eventi con 
particolari caratteristiche, per farne poi un’analisi dettagliata.

Il sistema di trigger di ATLAS esegue la selezione degli eventi 
in due passaggi. Il primo livello di trigger, hardware, si basa su 
moduli elettronici appositamente progettati e costruiti, situati sul 
rivelatore.  Esso utilizza informazioni provenienti dai calorimetri 
e dallo spettrometro dei muoni. La decisione di salvare i dati di 
un evento viene presa in meno di 2,5 microsecondi dall’istante 
in cui si è formato tale evento. Durante questo intervallo, i dati 
dell’evento sono temporaneamente mantenuti in memorie 
tampone (storage buffers). Se l’evento supera la selezione, passa 
al trigger di secondo livello, che può accettare fino a 100.000 
eventi al secondo. 

Il trigger di secondo livello, software, utilizza una batteria di 
computer formata da circa 40.000 CPU. Per decidere quali eventi 
salvare si conducono, in 200 microsecondi, analisi mirate di 
ciascuna collisione, esaminando dati provenienti da specifiche 
regioni del rivelatore. Circa 1.000 eventi al secondo superano 
questa seconda selezione, e vengono inviati a delle banche dati  
per essere successivamente analizzati in dettaglio.

SELEZIONE E 
ACQUISIZIONE 

DEI  DATI
ATLAS produce fino a 1,7 miliardi di collisioni al 
secondo, ma non tutti questi eventi meritano 
di essere analizzati. I processi di selezione 
e acquisizione dei dati significativi servono 
a garantire la registrazione degli eventi di 
collisione più interessanti, destinati ad essere 
studiati in dettaglio successivamente.

35 countries, all continents, 8 languages

ATLAS Virtual Visits: Bringing the World To our Detector

https://www.cell.com/action/showPdf?pii=S0962-8924(22)00106-4
https://www.epj-conferences.org/articles/epjconf/pdf/2024/05/epjconf_chep2024_08005.pdf

