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Catholic                 .

Who Am I? 
Why Am I Here?
Expert by Experience 
  — Multiple intersecting identities, 
       underrepresented in HEP 
  — Extensive DEI-work throughout 
       academic career 
  — LGBTQ CERN, Chair 
  — Snowmass CEF3, convener 

Passionate by Impatience 
  — Severely lacking representation in HEP 
  — Physics careers move faster than  
       institutional change

Intersectionality

Gender 
Non-Binary

Costa Rican 
American

 
      Physicist

                .

Economically 
Disadvantaged

ME
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Quality science is a result of: 
— Cooperation 

— Creativity 
— Innovation 

— Perseverance  
— Perspective

DEI  Excellence≡

The Diversity–Innovation 
Paradox in Science 

Hofstra et al

CERN Core Values
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https://doi.org/10.1073/pnas.1915378117


Modernization of Science
…turns out Physics  Society∈

• Globalization of society => Diversifying field => Widening gap of experience 
—> In class, labs/offices 
—> In libraries, coffee shop, markets  
—> University students/staff bring decades of life experiences


• High Energy Physics needs global buy-in 
—> Evidenced through international labs/collaborations 
—> Funding agencies drive ‘styles’ of science


• Crux: Physicists (humans) 
—> Compounding effects of globalization 
—> It is our responsibility to adapt for the benefit of all
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3 Key Questions

Big Problem to Tackle 
  

Our field is not sufficiently exposed 
 to DEI-related work and priorities

What is DEI?

Why do we need DEI?

What can DEI do for me? 
                  I              DEI

Big Problem to Tackle 
  

Well known most DEI efforts 
are undertaken by few

Big Problem to Tackle 
  

Short-sighted prioritization 
and evaluation is harmful

Perspective

Allyship

Exposure
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Key Question 1 
What is DEI?

It is more than the ratio 
of binary gender in 

institutional statistics
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What is Diversity?

— Coexistence of different  
     perspectives, experiences,  
     and identities


— Composition and dynamics  
     manifest relative to community  
     (e.g. global vs local, HEP vs  
     other fields, institutes, etc)


— Supporting underrepresented 
     minorities means re-evaluating  
     policies/structures for improvements

Often associated with gender 
and ethnoracial identities, but 
there are many more!

Physics is often among least 
diverse of STEM fields

Hiring is neither the first or 
last step. 

Binary Male/Female + Gender-Diverse 
(Non-Binary, a-gender, intersex, …)

Ethnoracial Identities:  
Does the collective community of physics 

look like the global/local population?

Support for neuro-diversity, accessibility, and  
other diversity dimensions needs to be a priority!
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Let’s Talk Equity

Step 2: Equity 
         — Ensuring equal opportunity relative to  
              experience and background 
         — Respond to the world we have inherited

Absolutely necessary to recognize 
injustices, inequality of journeys, etcStep 0: Status Quo 

        — Centuries of inequality, colonialism, etc 
        — The system was made to support the  
             demographics we still see today in HEP


Step 1: Equality 
        — Every individual is assumed to start at the 
             same level and can produce the same  
             amount with a given resource 
        — Class disparities propagate inequity  
             through the façade of equality

We Are Here

Equality is the ideal, but in the real-world there are 
institutional barriers that force us to taketh path of equity

Universal Design
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Edited from Original Source 
mobilizegreen.org

Johan Sebastian Bonilla Castro — DEI @ Durham

https://www.mobilizegreen.org/blog/2018/9/30/environmental-equity-vs-environmental-justice-whats-the-difference


Inclusion

Time and Place for  
Inclusion Styles

Inclusivity is Dynamic 
  

Must be humble,  
open to further inclusion

Providing a welcoming space to any 
individual includes facilitating exposure, 

guidance, and adjusting priorities

Inclusion is NOT a majority vote,  
it is amplifying the voices of affected folks

Exclusive

Formal:  
Women in Physics

Informal: Friday Night 
Burgers and Beers

Inclusive

Formal: 
Diversity Office

Informal: Saturday 
Afternoon Dept. BBQ

Inclusivity Takes Active Effort 
  

Voices not in the room are not heard
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Pronouns (Exposure) 
What are they and  
Why are they important

Name is THE primary form of 
identification/recognition 
  — Pronouns are an extension of names 
  — Fundamental form of respect 
  — VERY personal, can be sensitive  
       topic for transitioning individuals  

Language is dynamic! 
  — Use existing tools for identification 
  — Create tools when none exist  
  — Vocabulary should evolve with society

Attainable Wish: 
Respecting names+pronouns should  

be explicit in Codes of Conduct

Babel.com

Finnish
Hän
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Key Question 2 
Why do we need DEI?

Simply put, the status quo has  
not been working optimally

Every single person has 
a right to be respected

Increasing Globalization 
Varied flavors of oppression, 

why would physics be immune?
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Critical Question: 
What do we want out of DEI?
What is the real goal? 
  — Diversifying model of what a physicist is 
  — Humanizing an antiquated sterile model 
  — Cultural change, prevent assimilation 

What about gender/ethicity/etc do we need in physics? 
  — Not just numbers/quotas, or physical presence 
  — Provide different models of what physicist are 
  — Gendering means humanizing the culture

Physics is what physicists do, 
human beings do physics

Question for post-seminar: 
What YOU want out of diversity?
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What is quality science?
Inequity and injustice costs human and financial capital  
  — Private sector recognizes job stress costs  
       $300B/120k excess deaths per year,  
  — When will academia catch up with reality?


Do we practice what we preach?  
  — DEI statements becoming common, 
       but priority remains secondary 
  — Mentorship and leadership is a 
       crucial skill of physics research 


We need to reprioritize and do better
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CERN Core ValuesarXiv:2203.10393 [physics.soc-ph] 
In Search of Excellence and Equity in Physics
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https://doi.org/10.1073/pnas.1915378117
https://arxiv.org/abs/arXiv:2203.10393


Johan Sebastian Bonilla Castro — DEI @ Snowmass — ICHEP 2022

In Search of Excellence and Equity in Physics
arXiv:2203.10393 [physics.soc-ph] 

Meritocracy: Recognition/Accolades solely based on research productivity 
  — Ideal: Can work well IF opportunities equal and unbiased selections 
  — Reality: intentional and unconscious biases prevent diversification


Experiences of underrepresented minorities (URM) lead to innovation 
  — URMs draw new relations between ideas and concepts, but their novel  
      contributions are discounted and less likely to earn them academic positions  
  — Cross-departmental research, analyzing ~1.2M US PhDs between 1977-2015


Inequity and injustice costs human and financial capital  
  — Private sector recognizes job stress costs $300B/120k excess deaths per year,  
  — When will acadaemia catch up with reality?


EXTENSIVE resources and research cited in CP  We need to reprioritize and do better→

14

Th
e 

Di
ve

rs
ity

–I
nn

ov
at

io
n 

Pa
ra

do
x 

in
 S

ci
en

ce
 

H
of

st
ra

 e
t a

l

 D
yi

ng
 fo

r a
 P

ay
ch

ec
k 

(B
oo

k)
 

Je
ffr

ey
 P

fe
ffe

r (
20

18
)

https://arxiv.org/abs/arXiv:2203.10393
https://doi.org/10.1073/pnas.1915378117
https://doi.org/10.1073/pnas.1915378117


Key Question 3 
What can I do for DEI?

Reduce DEI-Focused Work 
and Cognitive Load on URMs
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Be humble, be compassionate

Exposure

Allyship

Perspective

Community}
Education is the Path to Allyship
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Imposter 
Syndrome

Cycles of self-doubt, depression, anxiety,  
and guilt that persists despite education,  

experience, or accomplishments

Take on new task
Anxiety

Procrastinate 
Over-prepare

Accolades Accomplish
ment

Rationalize

Self-Doubt

Cope

Can be experienced by ANY individual, 
however VERY common among URMsSupport colleagues by validating 

and having a human connection
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Now What?
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Educate Yourself

Educate A ColleagueCombat By-Stander 
Effect

Give Up Privilege
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Frontiers of Snowmass 2021(22)
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Theory Frontier 
(TF)

Accelerator Science 
and Technology 

(AF)

Energy Frontier 
(EF)

Neutrino Frontier 
(NF)

Cosmic Frontier 
(CF)

Instrumentation Frontier 
(IF)

Rare Processes 
and Precision 

(RF)

Computational Frontier 
(CompF)

Underground Facilities 
and Infrastructure 

(UF)

Community Frontier 
(CEF)
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Community 
Engagement 

Frontier

CEF1 
Applications 

& 
Industry

CEF2 
Career Pipeline 

& 
Development

CEF3 
Diversity 

& 
Inclusion 

CEF4 
Physics Education

CEF5 
Public Education 

& 
Outreach CEF6 

Public Policy 
& 

Government Engagement

CEF7 
Environmental 

& 
Societal Impacts
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Added Summer 2021

Link to all 32 CEF CPs

https://snowmass21.org/submissions/cef
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Identifying and Addressing  
Mechanisms of Oppression 
in HEPA 

arXiv:2203.11523 [physics.soc-ph]  
arXiv:2203.11513 [physics.soc-ph]  
arXiv:2203.11518 [physics.soc-ph]  
arXiv:2203.11508 [physics.soc-ph]  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https://arxiv.org/abs/arXiv:2203.11523
https://arxiv.org/abs/arXiv:2203.11513
https://arxiv.org/abs/arXiv:2203.11518
https://arxiv.org/abs/arXiv:2203.11508
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Other DEI CPs of Snowmass
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LHCb: Example of Global Science Initiative
Global Science…or is it… 
  — Geographic diversity falls  
       along economic lines 
  — Often membership/M&O fees 
       agnostic to economic capacity 
  — Must remove systemic barriers 
       to provide space for inclusion

 
Latest LHCb Collaborator: 
Costa Rica 
  — Match-making process  
      crucial for success 
  — Required creation of new 
      support mechanisms w/ CERN

Igor Kostiuk, ECGD@LHCb

  
Why the US Should Care about HEP in Africa and Latin America: arXiv:2203.10060

LHCb Members by Institute

23
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https://agenda.infn.it/event/28874/contributions/169235/attachments/94279/129181/IK_ICHEP_LHCb_ECGD_2022_v3.pdf
https://arxiv.org/abs/arXiv:2203.10060
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Key Questions for You
• Where are we now? 

— What’s the climate of our field with respect to DEI?  
— See Snowmass Survey and Climate of the Field Contributed (White) Papers


• What does our field need? 
— Exposure/Education in DEI vocabulary and concepts 
— Tools, policy, and expectations to provide a safe environment for all 
— Recognize+Address institutional barriers in department, institutes, society 
— Changes of perspective/priorities at an individual and collective level


• What can we do about it? 
— Past: Validate colleagues’ experiences, personal and inherited 
— Present: Listen, support/champion, and be humble 
— Future: Actively Prioritize DEI skills and deficiencies  
                 Recommendations in each CP, Topical Group and Frontier reports 
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https://arxiv.org/abs/2203.07328
https://arxiv.org/pdf/2204.03713.pdf


“I’ll leave you with this take-home:  
‘Diverse perspectives yield the best science’ is a true statement,  

but it’s one that commodifies the lived experience of marginalized 
people by reducing them to their contributions to productivity.  

It’s a capitalistic framework that shirks the basic truth that cultivating 
a field where the norm is respecting the humanity and validity of all 

people is the right thing to do for no reason other than it is right.  
If this is not enough of a justification for you, you are the problem.”


 
#BlackInAstro Experiences: KeShawn Ivory  

(Link to Article)
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https://astrobites.org/2020/06/19/black-in-astro-keshawn-ivory/


Thank You
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A Note on Language

English is lingua franca for science, 
policy, communications, etc. 
  — Simplifies publication and dissemination 
  — Generates privilege and inequities 
  — Often used as tool for gate-keeping 

Working in a global HEP community 
requires effort to ensure inclusivity 
  — Support non-native English speakers  
      in process of adopting a new language 
  — Grammatical concepts (gender neutral  
       terms) may not exist in others languages

Better Practices 
Use non-exclusionary 

gender-neutral language 
He/She  They


Speaking other languages  
often due of diverse team 
but can be exclusionary


Be compassionate, give 
reasonable benefit of doubt

→
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What is Snowmass?

1982: Summer Study on Elementary Particle Physics and Future Facilities  
— 19-day prioritization workshop in Snowmass, CO, USA 
— 150 participants from US+Europe 
— Provided recommendations to US funding agencies (link to 1982 proceedings)


Strategy Forums Around the World 
— European Strategy for Particle Physics — Since 2012 
— Latin American Strategy Forum for Research and Innovation — Since 2019 
— African Strategy for Fundamental and Applied Physics — Since 2020


Snowmass 2021(22)  >1000 contributors around the globe, >500 CPs 
— Timeline extended by COVID — see scientific program (link)  
— In-person summer study conference: July 17-27, 2022 in Seattle, WA, USA 
— New: Community Engagement Frontier

→

Prioritization Process for US HEPA
Happens once every 7-8 years
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https://inspirehep.net/conferences/965172
https://indico.fnal.gov/event/22303/


Burden of Responsability

• Cognitive and Emotional Burden to identify and fix problems


• Burden to educate and discipline


• Epistemic Injustice (attributed to Miranda Fricker) 
—> Hermeneutical Injustice: Failure to verbalize without right terms 
—> Testimonial Injustice: Disparity in trust/belief of experiences

29
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Climate of the Field
arXiv:2204.03713 [physics.soc-ph] 

Issues Addressed: 
  — What formal policies exist in our field? 
  — What is the effectiveness of current policies? 
  — What can be done to improve policy effectiveness?


Systems of Oppression Thrive Today in HEPA 
  — MANY reports on varying scopes/scales  
  — Code of Conduct helps, but culture needs change


Information Sharing for Community Education 
  — Anecdotes and Experiences 
  — Develop professional relationships w/ DEI and 
       social science experts (and compensate!)

30

https://arxiv.org/abs/arXiv:2204.03713
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Marginalized Communities in HEPA
arXiv:2206.01849 [physics.soc-ph] 

5 Major Areas Needing to be Addressed:  
  — Acquire a better understanding of the status quo, both quantitatively and  qualitatively,  
       to assess the effectiveness of existing programs and to develop best practices  
  — Develop effective and inclusive ways to engage marginalized communities  
  — Create infrastructure to better support members of marginalized communities,  
       on an academic, financial and personal level 
  — Create an environment conducive to equitable access and success by establishing  
       community expectations, fostering inclusion in social interactions, and holding  
       individuals and institutions accountable 
  — Establish a mechanism to monitor progress in the area of DEIA, including the  
       implementation of the recommendations enumerated in this paper and others  
       during the Snowmass 2021 process.

31

https://arxiv.org/abs/arXiv:2206.01849


Johan Sebastian Bonilla Castro — DEI @ Snowmass — ICHEP 2022

Marginalized Communities in HEPA
arXiv:2206.01849 [physics.soc-ph] 

General Recommendations


 1) Improve experiences of members of marginalized communities, engage these  
     communities, collect  feedback, assess the effectiveness of existing programs,  
     and develop best practices


 2) Sustain engagement with marginalized communities, and train members of the  
     particle physics community for productive engagement


 3) Create infrastructure to improve academic, financial, and personal support  
     for members of marginalized communities


 4) Create environment conducive to success and the retention of members of  
     marginalized communities, establish community expectations, foster inclusion,  
     and ensure individual and institutional adherence


  5) Establish a mechanism to monitor progress in the area of DEIA, including the  
      implementation of recommendations from the Snowmass 2021 process.
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Accessibility in HEP: Lessons from the Snowmass Process
arXiv:2203.08748 [physics.ed-ph] 

Overarching Theme:  
— The physics community must actively protect people’s fundamental right to participate in physics  
     regardless of disability, identity, or background


Accessibility Survey for Snowmass Participants: 
— Shows majority of respondents reporting experiencing financial, caretaker responsibilities, mental  
     health, physical, auditory, and visual barriers of varying degrees for either themselves (5%)  
     and/or others around them (50%)


Key Question: Who is responsible to address accessibility issues? 
— Lack of planning can make accessible meetings prohibitively expensive 
— Leads to issues failing to be addressed, burden falls on affected individuals


Recommendations for Financial, Family, Mental Health, Physical and Auditory Disabilities 
— Conferences should strongly consider making their entrance fees sliding-scale or waivable  
    for under-resourced and early-career scientists. Also provide and advertise travels grants early. 
— Accessible practices can help many more people than individuals with disabilities
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Lifestyle and  
Personal Wellness
arXiv:2203.08748 [physics.ed-ph] 
Premise:  
  — Highly competitive environment of physics introduces unsustainable levels  
       of stress, often forcing a choice between a basic human need and work


Observations: 
  — Physics culture creates self-selective culture and demographic of sterile individualism  
  — Failure to fit into the status-quo academic model is wrongfully attributed to individuals’ 
       ‘incompatibility’ with physics culture 
  — Needs of the individual are often suppressed for the sake of products 
  — Evaluation metrics ofter fail to incorporate life changes/obligations 
  — Resource-starved perspective characteristic of early-career experiences exacerbate  
       inequity and drive away scientists of underrepresented backgrounds 
  — COVID introduced unprecedented stress and stratifies disparities of URMs
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Strategies in Education, Outreach, and Inclusion to Enhance 
the US Workforce in Accelerator Science and Engineering
arXiv:2203.08919 [physics.acc-ph] 

Premise: 
  — Improvements concerning education, public outreach, and inclusion in  
       Accelerator Science and Engineering will enhance the workforce 
  — Early-career scientists and engineers are the future of scientific workforce, 
       to ensure quality science we must provide the training they need


Example Mechanisms to Educate/Train: US Particle Accelerator School 
  — Two 2-week sessions winter/summer, ~300-350 participants, 20-26 courses 
  — COVID forced virtual education programs, highlighted need to evolve techniques 
  — Recommends prioritization of trainees’ communication/learning methods,  
       e.g. increased social media presence 
  — Highlights need for active recruiting for URM

35

https://arxiv.org/abs/arXiv:2203.08919


Johan Sebastian Bonilla Castro — DEI @ Snowmass — ICHEP 2022

Particle Physics in Africa and Latin America
arXiv:2203.10060 [physics.soc-ph] 
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Global Science…or is it… 
  — Geographic diversity falls along 
       economic lines 
  — Must remove systemic barriers 
       to provide space for inclusion 
  — ‘Trickle down’ opportunities are not 
       as effective as we hope.


Case Study: Costa Rica @ LHCb 
  — Which comes first, research program  
       or research staff/faculty? 
  — Imperative to provide support and  
       entrance mechanism to develop  
       physics programs

https://arxiv.org/abs/arXiv:2203.10060
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Common Recommendations
To US HEPA Community and Funding Agencies

• HEPA communities must employ the use of robust strategic planning procedures, 
including a full re-envisioning of science workplace norms and culture.


• HEPA communities must implement new modes of community organizing and 
decision-making that promote agency and leadership from all stakeholders within 
the scientific community.


• HEPA communities must engage in partnerships with scholars, professionals, and 
other experts in several disciplines, including but not limited to anti-racism, critical 
race theory, and social science.
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