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Executive Summary

Diversity, Equity, Inclusion, and Accessibility (DEIA) are not only called for to en-
sure morality and justice in our society, they also support ongoing and future excellence
in particle physics. Over the past decade, the particle physics community has devised
programs to support DEIA along multiple axes, and the way we think about measuring
and implementing these initiatives has evolved. DEIA in physics is a broad topic, so
in this paper we focus on the experiences of marginalized communities and outline
ways different stakeholders can build a culture of equitable access for the success of
marginalized individuals. Specifically, we identify urgent needs in the following areas:
(1) We need to acquire a better understanding of the status quo, both quantitatively
and qualitatively, to assess the effectiveness of existing programs and to develop best
practices; (2) we need to develop effective and inclusive ways to engage marginal-
ized communities; (3) we need to create infrastructure to better support members of
marginalized communities, on an academic, financial and personal level; (4) we need
to create an environment conducive to equitable access and success by establishing
community expectations, fostering inclusion in social interactions, and holding indi-
viduals and institutions accountable; and (5) we need to establish a mechanism to
monitor progress in the area of DEIA, including the implementation of the recommen-
dations enumerated in this paper and others during the Snowmass 2021 process.
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1 Why is Removing Marginalization Important in Particle
Physics?

Scientific excellence is achieved by people, and people are at their best when they are
treated well. The only way to ensure our scientific community reaches its full potential is
to ensure that every single one of its members has equal access to resources, education, and
career opportunities. It falls to organizations, institutions, and funding agencies to provide
these resources and opportunities, and to foster a culture of inclusion in which people can
succeed.

Diversity, equity, inclusion and accessibility drive intellectual excellence. The particle
physics community and its stakeholders should reflect on how barriers to the pursuit of
a scientific career shape the population responsible for scientific progress, and how that
progress may be limited by exclusion.

1.1 Marginalized Communities in Particle Physics

Marginalized communities are groups of people who experience a sense of being pushed
to the edge of a community or being excluded from important groups and activities. Those
who are marginalized are often members of what are called underrepresented minority
(URM) groups1. But there are differences between what is meant by “marginalized,” “un-
derrepresented,” and “minority.” For example, on average between 2014-2018, Black stu-
dents made up 15.64% of the college-age population in the United States but earned just
3% of bachelor’s degrees in physics awarded in the country [3]. Black students were in
the minority, as they made up less than 50% of the college-age population. They were
also underrepresented, as the percentage of Black students earning bachelor’s degrees in
physics was lower than the percentage of Black students in the overall US college-age pop-
ulation. Black students could thus be described as an underrepresented minority among
those earning bachelor’s degrees in physics in 2018.

One does not need to be a URM to be marginalized, but URMs do often face marginal-
ization. One reason Black students are underrepresented in physics is due to the marginal-
ization that Black students face.

In particle physics, as in society at large, people are marginalized based on factors such
as their:

• gender identity and sexual orientation;

• race and ethnicity;

• disability (both visible and invisible) [4];

• socioeconomic status;
1We suggest caution when using this term, as the language literally implies “less than” and thus may

further harm the groups who are labeled this way. See, e.g., [1, 2] who argue that the term is both dehu-
manizing when used to refer to racial and ethnic groups and hides inequalities across different groups when
used as an umbrella term. Here, we aim to be clear about who we are referring to and also use this term
when describing literature or statistical studies that use it.
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• status as a first-generation college student;

• immigration status;

• veteran status.

Dedicated discussions of the unique issues experienced by marginalized communities
can be found in the referenced white papers.

An individual can face marginalization due to more than one aspect of their identity,
and an individual can face marginalization based on some aspects of their identity and
privilege based on others. The concept of intersectionality [5] is the recognition that
multiple aspects of a person’s identity overlap and interact to shape their experience of the
world. For example, a Vietnamese American woman in STEM [6] may endure sexism that
is unique to her ethnicity and racial group and related to her socioeconomic status.

Women, people of color, foreign nationals, immigrants, and people who do not conform
to mainstream societal norms have historically been excluded from education and career
opportunities throughout academia, but the trend has been especially persistent in particle
physics. The persistence of these conditions is the fundamental reason it is difficult to
recruit and retain diverse participants in the field.

The difficulties that the under-represented and marginalized face in our field often
permeate their day-to-day experience, affecting their ability to succeed significantly with
respect to those who are not marginalized. These effects are often accentuated when
such difficulties are either invisible or poorly understood. In the case of neurodiverse
individuals, for example, the marginalization they experience will often hinder their ability
to succeed both academically and socially without clear signs that they are being caused
by the environment as opposed to a lack of ability or capacity.

1.2 Diversity, Equity and Inclusion as a National Priority in HEP

Diversifying the workforce in HEP (High-Energy Physics) has for several years been a pri-
ority for the U.S. Department of Energy’s Office of Science.

The 2016 Report of the Committee of Visitors to the High Energy Physics Advisory
Panel [7] warned that “[u]nder-representation of women and minorities in physics as a
whole continues to be a challenge. Greater attention should be paid to promoting an in-
clusive environment in order to provide encouragement to research groups to improve the
diversity of the HEP workforce. HEP review processes for university groups and laborato-
ries should consider activities that promote diversity and inclusion in the workforce and
the workplace.”

In their subsequent report [8], in 2020, the Committee of Visitors commended HEP “for
their considerable effort to address diversity, equity, and inclusion (DEI),” writing that they
“express significant awareness of the issues and their importance.” The committee recom-
mended HEP “develop and implement strategies and policies to foster diversity, equity, and
inclusion in supported university groups as well as at the laboratories.” The report praised
HEP for adding “mentorship and other diversity considerations” to the “Program Policy
Factors” that add to the strength of a grant proposal.

DOE’s Office of Science has put resources toward the goal of developing a diverse work-
force in HEP. The Office of Science’s Office of Workforce Development for Teachers and
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Students [9] “sponsor[s] workforce training programs designed to motivate students and
educators to pursue careers that will contribute to the Office of Science’s mission in discov-
ery science and science for the national need.” The Office of Science website [10] states
that: “The mission of [WDTS] is to help ensure that DOE and the Nation have a sustained
pipeline of highly skilled and diverse science, technology, engineering, and mathematics
(STEM) workers.” In addition, the Office of Science’s Office of Scientific Workforce Di-
versity, Equity, and Inclusion [11] “collaborates across [the Office of Science] to advance
organizational best practices. . . to promote DEI at the SC DOE National Laboratories.” In
2020, DOE Office of Science published its “Summary of DOE Office of Science Recognized
and Promising Practices for DOE National Laboratory Diversity, Equity, and Inclusion Ef-
forts” [12].

1.3 Engagement with Marginalized Communities since Snowmass
2013

The 2013 Snowmass Report [13] mentions DEI with only minimal discussion. Terms like
“equity”, “inclusion”, and “marginalized” (or their variations) are not used in societal con-
texts. The terms “diversity” and “underrepresented minorities” make a brief appearance in
the Communication, Education, and Outreach report (Section 6 of [13] and [14]), focus-
ing on K-12 education. The text notes that “the number of students from underrepresented
minorities in the field is still too low for meaningful statistics” and recommends partner-
ing with national efforts to engage historically underrepresented students in elementary
school. However, recruitment is only one important piece of a much bigger landscape
where change is needed.

Overall, the 2013 Snowmass Report [13] lacks clear discussion of who comprises these
“underrepresented minorities”, the circumstances that may cause marginalization of some
groups of physicists, or any recommendations related to retention of existing minoritized
and/or marginalized members of our community2. Thus, Snowmass 2021 will serve as a
baseline for discussions and activities specific to marginalized groups in particle physics.

The 2020 murders of Ahmaud Arbery, Breonna Taylor, George Floyd, and too many oth-
ers ignited new action and awareness worldwide and within our particle physics commu-
nity. Shutdown STEM3, Particles for Justice4, and Vanguard: Conversations with Women
of Color in STEM5 led movements (e.g., Strike for Black Lives on June 10, 2020) that drew
new attention to our urgent responsibility to fight racism and injustice within our academic
and research institutions.

Resources that outline evidence-based solutions [e.g., 16, 17] are emerging, but these
movements and resources have some poignant limitations. Historically, they have been
led and developed by physicists who are themselves marginalized. And evaluation is often
limited by the lack of comprehensive demographic data.

2The subgroup report on Communication with Teachers and Students [15] provides a table specifying
fractions for women, Asian Americans, Hispanic Americans, and African Americans for high school and
college physics that did not make it into the main summary report.

3https://www.shutdownstem.com/
4https://www.particlesforjustice.org/
5https://www.vanguardstem.com/
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It is important for our community to sustain and expand the momentum it developed
in 2020. It is important for our community to set up a mechanism to monitor progress
toward diversity, equity, inclusion and accessibility from now through the next Snowmass
process, and beyond.

1.4 Advantages to the Community of a Commitment to Diversity

Beyond the ethical reasons that justify the pursuit for an equitable and diverse environ-
ment, there are significant benefits that our field stands to gain from a true commitment
to diversity, equity, and inclusion. Research on this subject indicates that environments
where diversity is celebrated and productive dissent is encouraged often mitigate the im-
pact of groupthink, encourages productive criticism, and enable a culture of creativity and
innovation in the work environment [18–20]. Original thinking, creativity, and innovative
problem-solving are all catalysts of discovery science. Thus, the scientific endeavor stands
to make significantly from a truly diverse workforce.

One area of DEIA that can especially contribute to developing an increasingly inno-
vative environment in HEP is our attention to neurodiversity. It is undeniable that differ-
ences in cognition – often understood as hidden disabilities – present significant limitations
to those afflicted by them, specifically in realms of behavior and achievement which are
natural to their neurotypical counterparts. However, research into these same cognitive
differences has revealed a multitude of advantages in the performance of specific tasks
and especially in the areas of innovation, creativity, error assessment, intense focus, and
personal resilience, among others [21, 22]. Efforts to increase neuriodiversity in the work-
place are increasingly prevalent in industry, with tech companies and investment firms
leading the way with targeted efforts towards hiring neurodiverse individuals [23, 24].
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2 Understanding the Status Quo

The March 2022 article in Science “A push for inclusive data collection in STEM organiza-
tions” [25] explains that “[p]rofessional organizations in science, technology, engineering,
and mathematics (STEM) are well-positioned to improve the recruitment and retention
(R&R) of underrepresented groups by providing targeted professional development, net-
working opportunities, and political advocacy. Tailoring these initiatives to specific un-
derrepresented groups can enhance their impact, but this is predicated on organizations
knowing their demographic make-up.”

2.1 Current Representation of Marginalized Groups

To improve the representation and experiences of marginalized scientists, it can be helpful
to state plainly where diversity in particle physics currently stands, along multiple axes.

Data on Race & Ethnicity: The American Physical Society (APS) and American Institute
of Physics (AIP) [26] collect data from the Integrated Post-secondary Education Data Sys-
tem, which collects its data from the National Center for Education Statistics. They define
underrepresented minorities as US citizens or permanent residents who identify as Black
or African American, Hispanic or Latino, Native Hawaiian or Other Pacific Islander, and
American Indian or Alaska Native.

In 2018, members of these racial groups made up 36.52% of the graduate-age pop-
ulation, age 25-29. They were in the minority, and they were also underrepresented in
physics. According to the latest data, in the United States in 2018 [27]:

• 11.9% of physics bachelor’s degrees went to underrepresented minorities.

• 10.1% of physics master’s degrees went to underrepresented minorities.

• 6.7% of physics doctoral degrees went to underrepresented minorities.

Each of these percentages was down from the previous year, but there has not been
much variation. Between 2014-2018, the average percentage of bachelor’s degrees in
physics that went to URM students each year was 13%. The average percentage of mas-
ter’s degrees was 10%. The average percentage of doctoral degrees was 7%. This percent-
age has remained between 3.3-7% since 1998, demonstrating that generational change
without targeted action is an ineffectual solution.

Over five years, between 2014-2018, the average number of students of different eth-
nicities earning bachelor’s degrees in physics in the United States each year was:

• 23.6 American Indian or Alaska Native students–and 76.7% of bachelor’s degrees
awarded to American Indian, Alaska Native, Native Hawaiian or Other Pacific Is-
lander students went to men, 23.3% to women.

• 596.2 Asian students–and 77.3% of those degrees went to men, 22.7% to women.

• 236.2 Black or African American students–and 74.5% of those degrees went to men,
25.5% to women.

8
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• 726.6 Hispanic or Latino students–and 80.7% of those degrees went to men, 19.3%
to women.

• 9 Native Hawaiian or Pacific Islander students (This group was categorized with
American Indian or Alaska Native students in the breakdown by gender.)

• 5691.8 White students–and 80.9% of those degrees went to men, 19.1% to women.

Over five years, between 2014-2018, the average number of students of different eth-
nicities earning doctoral degrees in physics in the United States each year was:

• 2.4 American Indian or Alaska Native students (0.2% of all students earning doctoral
degrees in physics)

• 88.8 Asian students (9% of all students earning doctoral degrees in physics)

• 19.8 Black or African American students (2% of all students earning doctoral degrees
in physics)

• 52.2 Hispanic or Latino students (5% of all students earning doctoral degrees in
physics)

• 1.6 Native Hawaiian or Pacific Islander students (0.2% of all students earning doc-
toral degrees in physics)

• 813.6 White students (83% of all students earning doctoral degrees in physics)

Over five years, between 2014-2018, Native American, Black and Hispanic students
were underrepresented among those who earned bachelor’s and doctoral degrees in
physics in the United States. Despite making up 1.51% of the college-age population,
Native American students earned an average of 0.4% of bachelor’s and doctoral degrees in
physics. Despite making up 15.64% of the college-age population, Black students earned
an average of 3% of bachelor’s and 1.8% of doctoral degrees in physics. Despite making
up 21.7% of the college-age population, Hispanic students earned an average of 9.2% of
bachelor’s and 4.8% of doctoral degrees in physics.

Black and Hispanic students have consistently earned a smaller percentage of bache-
lor’s degrees in physics than in computer science, chemistry, engineering, and math and
statistics. This strongly implies that physics is uniquely inaccessible to a large swath of
people capable of excellence in STEM, which means that the field is losing out on their
collective talents due to ingrained biases.

The US national labs publish demographic data [28] about women, underrepresented
minorities and other people of color in senior leadership, research/technical management,
operations management, technical research staff, operations support staff, postdoctoral
positions, graduate student positions and undergraduate student positions. According to
their reporting, URMs are only slightly underrepresented among their undergraduate pop-
ulation. URMs steadily decrease in representation as their careers progress from graduate
students to staff and research positions to management, with a noticeable drop in repre-
sentation among postdocs. This state of representation is a significant bottleneck to the
future careers of URM scientists. Additionally, the data provided by US national labs com-
bines with all other Asian scientists the groups of Hawaiian and Pacific Islander scientists,
who tend to be underrepresented. This combination obscures the underlying demographic
data.

9



Snowmass2021 CEF03 Diversity & Inclusion

Data on Gender: According to APS and AIP [29], in 2018, women were awarded 22% of
bachelor’s degrees in physics in the US. This was the second-highest percentage of physics
bachelor’s degrees that have gone to women in the US since 2002 and 2004, when that
percentage was 23%. This is below the average for all STEM bachelor’s degrees, 37% of
which went to women in 2018.

In 2018, women were also awarded 22% of all PhDs in physics in the US. This was the
highest percentage of physics doctoral degrees that have gone to women in the US. This is
below average for all PhDs, 50% of which went to women in 2018.

According to a report by the National Science Foundation [30]: “Physics has the lowest
share of female degree recipients within the broad field of physical sciences.”

Women are underrepresented in physics education at all levels, and their proportional
representation has not increased significantly since the early 2000s for bachelor’s degrees
and the late 2000s for PhDs. A majority of US institutions accept only 5 students to their
undergraduate and PhD physics programs per year. It is possible that the representation
of women earning bachelor’s and PhDs in physics has stalled at 20-25% because a large
number of institutions reserve a single space, and no more, for female students in their
programs per year.

Data on Sexual Orientation & Gender Identity (SOGI): There is no comprehensive
demographic data available to confirm the number of LGBTQIA+ scientists or science stu-
dents [31]. This is a base measure of whether these scientists and students are being
excluded for reasons independent of their expertise and demonstrated capacity for scien-
tific excellence, so it is detrimental to efforts to support LGBTQIA+ inclusion and equity
not to collect this data.

Some organizations such as lgbt+physicists6 maintain individual listings of physicists
who choose to publicly identify themselves as sexual and/or gender minority scientists, and
these efforts are a great support for the community. But these efforts are not comparable
to demographic accounting on the scale necessary to measure and monitor inclusion.

The National Science Foundation compiles one of the most complete demographic data
sets of scientists in their Survey of Earned Doctorates7. For over seven decades, they have
asked recent PhD graduates for demographic information, alongside questions about their
career paths. They do not currently ask about sexual orientation and gender identity
when collecting demographic data. However, there have been strong requests from the
community and organizations that represent scientists to include SOGI questions to better
facilitate advocacy for equity and inclusion [32]. There have been calls for the Office of
Management and Budget (OMB) to require the NSF National Survey of College Graduates
to include SOGI demographic questions.

Despite the lack of complete or representative demographic information from surveys
of the National Center for Science & Engineering on sexual and gender minorities, there
is substantial evidence of LGBTQIA+ underrepresentation within STEM at a rate of about
17-21% [33]. As with other minoritized groups, LGBTQIA+ individuals are less likely
to pursue scientific degrees, or to remain in scientific degree programs once they have

6https://lgbtphysicists.org
7https://www.nsf.gov/statistics/srvydoctorates
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started, than the general population as a whole. Adverse and unsupportive environments
contribute significantly to the marginalization and attrition of LGBTQIA+ students and
scientists [33].

In April 2021, NSF began a pilot program of including, for the first time, SOGI questions
in their surveys [34].

Data on Disabilities: Students with disabilities received 6% of doctoral degrees in
physics and astronomy in 2017. This group earned 7% of all doctoral degrees in science
& engineering [35]. People with disabilities represented about 6% of the US population
aged 18-34 [36]. 7% of employed scientists and engineers have disabilities. And 5% of all
physicists and astronomers have disabilities [37].

While the fraction of degrees earned and employment of individuals with disabilities
seems to match the expectation in the 18–34 age range, data from the same survey indi-
cates that the age of enrollment in higher education is significantly higher for individuals
with disabilities (see [36], Table 2.9). Notably, in the age bracket above the age of 34, the
fraction of individuals with disabilities in the U.S. can be as high as 13%.

2.2 Current Experiences of Marginalized Individuals in Science

While it is not possible to generalize the experience of all marginalized individuals, there
are a multitude of ways in which marginalization is experienced by them. Some of these
experiences are characterized by: access barriers, uneven representation, power imbal-
ance, selective unfairness, lack of belonging, unequal access or treatment, selective judge-
ment, lack of proper support and mentorship, forms of overt or covert oppression. All of
these factors impact individuals both in their ability to perform their duties, and in their
experience both socially and professionally, as well as their mental health.

The following examples offer a glimpse at the broad experiences of marginalized indi-
viduals in STEM: Despite increased representation of women in STEM in the past decade,
62% of women in STEM with postgraduate degrees report experiencing gender discrim-
ination at work, and 35% of them report that their gender makes it harder for them to
succeed at work. In male-dominated fields, these numbers go up to 78% and 48%, respec-
tively [38]. Roughly six out of ten Black STEM employees in the United States say they
have experienced racial or ethnic discrimination at work, and 57% say their workplaces do
not pay enough attention to racial and ethnic diversity [39]. Standardized tests, which are
known to be poor predictors of academic success in physics Ph.D. programs [40], continue
to be used in admissions processes despite the fact that they discriminate against students
with disabilities and those who are from historically marginalized backgrounds.

Apriel K. Hodari, Shayna B. Krammes, Chanda Prescod-Weinstein, Brian D. Nord, Jes-
sica N. Esquivel and Kétévi A. Assamagan have written a valuable series of papers we
recommend members of the particle physics community read closely to better understand
current conditions [41–44].

In “Power Dynamics in Physics,” [42] the authors “describe how unfair power dynamics
related to various aspects of identity—race, gender identity, gender expression, sexual
orientation, and ability status—operate in physics settings.” The paper describes “how
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those with privilege live comfortably alongside the oppression of others,” and how this
lack of awareness or attention, or a focus on perception versus reality, contributes to that
oppression. The paper points out that in academia, power dynamics are complicated: “The
people at the top don’t have all the power; the people at the bottom are not powerless.
The key is figuring out which kinds of power reside where, because power in many cases
is more about a web than a line.”

In “Informal Socialization in Physics Training,” [43] the authors write that “claims
of objectivity in physics are more of a dream than a reality.” They describe how uneven
experiences with the culture of physics, the support of mentors and networks, and the
impedance of barriers and exclusionary practices influence the experiences of graduate
students and postdocs with marginalized identities in physics. The paper suggests actions
individuals and organizations can take to lower barriers for Black, Indigenous, and people
of color (BIPOC) scientists navigating this critical time in their careers.

And in “Policing and Gate-keeping in STEM,” [44] the authors point out that having a
marginalized identity affects a physicist’s experience of the world, both inside and outside
of STEM, but that physicists with marginalized identities are expected to suppress those
identities, despite the harm this causes, to be taken seriously in physics. This paper delin-
eates the difference between bodily and psychological dangers BIPOC physicists face and
the discomforts white physicists often characterize as unsafe.

In her book “Lived Experiences of Ableism in Academia” [45], author Nicole Brown
discusses the challenges that institutionalized and interpersonal ableism create in the lives
of faculty with disabilities, as well as their struggle to cope with microaggressions and sys-
temic barriers to their wellbeing. This work highlights the struggle of faculty with visible
disabilities as being ‘expected to be recipients of professional attention, not professionals
themselves’. In addition, the experiences of those with hidden disabilities feel a constant
pressure to mask their conditions and ’struggle to pass for non-disabled rather than dis-
closing their disability’. This book is a recommended reading for all who wish to better
understand the effects of ableism in academia.

2.3 Marginalization in Collaborations

Research in particle physics and cosmology is often conducted by large collaborations,
which can be cross-institutional and international. For example, approximately 3,000 sci-
entific authors are listed on publications from each of the two largest particle physics
collaborations associated with the Large Hadron Collider, ATLAS8 and CMS9. The gover-
nance and structure of these collaborations can differ from the governance and structure
of institutions (i.e., universities, research labs, etc.), and the collaboration environment
can marginalize individuals in different ways. For example, newcomers may have to on-
board and navigate through a large collaboration without much local support (e.g., be-
cause their group is smaller and less established or their PI is not directly involved in the
practical aspects of their research or not available to represent their interests). Collabora-
tion environments are notably unique in that a very large fraction of interactions happen

8https://atlas.cern/discover/collaboration
9https://cms.cern/collaboration/people-statistics
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not in-person but virtually over telecons, messaging applications (e.g., Slack), and email.
These spaces can lack the personalized aspects of face-to-face interaction and cause com-
munication challenges. Especially in this environment, a lack of support can exacerbate the
isolation of those who already hold one or multiple minoritized identities. In Section 5.3,
we describe collaboration-specific inclusion programs.

For a more in-depth discussion of collaboration policies, the ways they currently fail to
mitigate harm, and recommendations for how to address these issues, we refer the reader
to the “Climate of the Field Contributed Paper” ([46], section 4 in particular).

2.4 Challenges in Collecting Demographic Data for Particle Physics

Collecting demographic data is important for any organization or institution interested in
the recruitment and retention of members of marginalized groups. But there are gaps in
this data that make it difficult to demonstrate issues and to determine the effectiveness
of efforts to improve. In the article “A push for inclusive data collection in STEM organi-
zations” [25], researchers found that “some STEM organizations do not recognize entire
groups in STEM, including individuals in sexual minorities (i.e., LGBTQ+ people) or indi-
viduals with disabilities.” Another common issue researchers found was that some demo-
graphic groups were lumped together, obscuring information about “distinctive identities
that are frequently relegated to broader demographic classifications,” such as those con-
solidated into the category of “Asian” or “Asian American and Pacific Islander.” In smaller
racial surveys it is also common practice to allow participants to pick multiple answers,
but then count those people multiple times or pick one category for them based on the
surveyor’s bias for the analysis. This can result in inaccurate representations of identities
and participants changing their answers based on how they perceive they will be counted.
The article points out that, “[i]n response to survey designs that ignore or obfuscate de-
mographic identities, individuals from underrepresented groups may elect not to respond
to certain questions or elect not to complete the survey, introducing a non-response bias
into the data. As a result, the collected data do not directly reflect the true demographic
composition of the organizations.”

Non-response bias and other forms of information withholding in a survey may also
arise when participants perceive that the survey responses may be easily connected to an
individual, such as those collected during registration for membership in an organization
or in a smaller group. The article concludes: “Cumulatively, these findings suggest that the
bulk of professional organizations in STEM are not collecting demographic data that are
representative of the true diversity within STEM, which misinforms any subsequent use of
the data for supporting or guiding organizational operations such as R&R.”

It is also worth noting that surveying demographics is not the only method to collect
information on the status of marginalized groups in particle physics. Qualitative descrip-
tions of experiences, like the writings referenced in Section 2.2, can provide extremely
valuable information on the issues impeding the recruitment and retention of members of
marginalized groups. In “How to Promote Diversity and Inclusion in Educational Settings:
Behavior Change, Climate Surveys, and Effective Pro-Diversity Initiatives”[47], encour-
aging and facilitating discussions among focus groups is suggested as another possible
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method to gather such qualitative information.
In the case of invisible disabilities, there are additional considerations impairing the

collection of complete demographic information. Societal factors can often contribute to
both the rates of under-diagnosis as well as the willingness towards disclosure of individ-
uals with hidden disabilities [48, 49]. Additionally, given the average differences in the
presentations of hidden disabilities by gender, the rate of misdiagnosis for this conditions
is significantly higher for women [50, 51].

2.5 Climate Surveys and Site Visits

Regularly taking systematic climate surveys that include the collection of demographic
data and the collection of qualitative data about the experiences of community members is
crucial. Properly publicizing the results of those surveys is also crucial, to allow the com-
munity to understand the status quo and evaluate progress. The University of California,
Irvine Office of Inclusive Excellence’s data dashboard provides a good example of this type
of effort [52].

In addition, conducting external site visits to departments, divisions, and collabora-
tions can be an effective way to learn about the experiences of marginalized individuals
and assess the climate of organizations and institutions. The APS Climate Site Visits [53],
overseen by the Committee on the Status of Women in Physics (CSWP) and the Com-
mittee on Minorities (COM), are an example of this type of effort. Once approved, APS
Climate Site Visits require the participation of faculty, staff, and students. The process
includes a two-day visit, followed by a set of written recommendations. The goals of
these visits are two-fold: (1) Improve the climate for all, with special attention to women
and marginalized groups; (2) Provide assistance to departments to institutionalize positive
climate changes. At all stages participants have the opportunity to tap the extensive expe-
rience of site visitors for insights on creating a more inclusive, welcoming, and supportive
environment.
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3 Engaging Marginalized Communities

One important reason physicists participate in public engagement is to inspire the next
generation of STEM professionals. But unless public engagement reaches diverse audi-
ences, recruiting new scientists this way contributes to maintaining a lack of diversity in
the field of physics. If designed properly, however, public engagement can contribute to
efforts to recruit and retain members of marginalized communities.

The current HEP community has significant relative privilege and power in the design
and implementation of initiatives at the heart of this type of public engagement. For eq-
uitable and inclusive access and success for marginalized communities in HEP, the current
generation of particle physicists has a duty to embark on a full-scale campaign of engage-
ment with members of marginalized groups.

3.1 Key Concepts: Inclusive Science Communication

Although it is not an innate skill, science communication is not included in the curricula of
most science programs [54]. To develop inclusive science communication that effectively
invites members of marginalized communities into STEM, scientists must first build their
knowledge and abilities in this area.

Effective communication with members of marginalized groups starts from an under-
standing of the intersecting types of oppression that those groups face. Effective com-
munication also focuses on interaction and inclusion over the simple dissemination of
information [55].

One way to work toward this is to move away from the deficit model of science commu-
nication, which places scientists on a separate plane from people who have not trained as
scientists, assuming total ignorance on the part of non-scientists [54]. Alternative models
of communication value the knowledge and expertise that non-scientists already possess,
particularly in areas that affect their lives, and recommend scientists focus more on re-
spectful, two-way conversation in their public engagement [56].

3.2 Key Concepts: Public Engagement

This Snowmass contributed paper purposefully uses the term “public engagement” rather
than “outreach” to emphasize a shift toward a more interactive form of science communi-
cation, based on current knowledge of best practices.

The American Association for the Advancement of Science defines “public engagement
with science” as “intentional, meaningful interactions that provide opportunities for mu-
tual learning between scientists and the public.” It goes on to clarify that “[m]utual learn-
ing refers not just to the acquisition of knowledge, but also to increased familiarity with a
breadth of perspectives, frames, and worldviews” [57].

To understand the difference between outreach and engagement, it is useful to learn
about the related concept of community engagement. In “Blog: Defining Community En-
gagement and Outreach,” Community-Centered Libraries initiative quotes an explanation
of the difference between outreach and community engagement by Cindy Fesemyer, di-

15



Snowmass2021 CEF03 Diversity & Inclusion

rector of the Columbus Wisconsin Public Library. She explains: “Community outreach is
doing what you do in order to fulfill or advance a specific goal of [an organization]. Com-
munity engagement is doing what you do in order to fulfill or advance a specific goal of
the community” [58].

The Community Engagement Assessment Tool, created by Building the Field of Com-
munity Engagement, is also a useful resource. The tool consists of a series of questions to
help organizations evaluate whether they are using a framework of outreach or engage-
ment in different areas of their work. It was not created specifically to evaluate public
engagement with science, but its explanations of the difference between outreach and
community engagement are instructive.

For example, in outreach, “[r]elationships are primarily TRANSACTIONAL, for the pur-
pose of completing a project.” They are “often NOT INCLUSIVE of all racial or cultural
groups in the community.” They “can be LIMITED to a few community members, often giv-
ing influence to those with the loudest voices.” And they are “SHORT-TERM, so staff have to
rebuild them as other projects or issues come up.” In contrast, in community engagement,
“[r]elationships are FOUNDATIONAL, continually built between and among people and
groups.” They “reflect the DIVERSITY within the community.” They “are built not just with
current leaders, but also with people with an interest and/or POTENTIAL TO BE LEAD-
ERS.” And they “are transformational and LONG-TERM, so community leaders/members
can engage in projects and issues as they come up” [59].

Public engagement designed to reach marginalized audiences requires planning and
sustained effort. But scientists face barriers to participation in public engagement. The
Snowmass2021 contributed paper “The need for structural changes to create impactful
public engagement in US particle physics” [60] details structural changes that could better
enable scientists to participate. These structural changes could also be applied to support
any work related to diversity, equity, inclusion, and accessibility.

3.3 Key Concepts: Cultural Competence

Another important concept in designing public engagement activities to reach marginal-
ized audiences is cultural competence.

An individual’s culture affects multiple areas of their life, including how they obtain
knowledge. When scientific knowledge is shared via methods that privilege a certain cul-
ture over others, it can discourage or prevent people who do not come from that culture
from accessing the knowledge [61].

The Race & Social Justice Initiative at the Seattle Office for Civil Rights put together
a useful rubric to explain to institutions the steps on a ladder from a starting point of
“cultural destructiveness” up to a final goal of “cultural competence.”

For example, the tool discusses the issue of power dynamics. In a state of cultural de-
structiveness, “[a]ccess and power are only given to a privilege[d] group” and “other mem-
bers are purposely excluded.” In the next step, a state of cultural incapacity, “[e]ducation
is still designed for [the] privilege[d] group and no accommodation is made t[o] try to
include other groups.” In the next step, a state of cultural blindness, there is “[n]o ac-
knowledgement of power differences” and “power is still held by [the] dominant group.”
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In the penultimate step, a state of cultural pre-competence, “[p]ower differences are ac-
knowledged, with some understanding but reliance on others (‘experts’).” In the final step,
a state of cultural competence, the “[t]arget community has a role (real power) in educa-
tion design and application” [62].

Researcher Emily Dawson’s paper “’Not Designed for Us’: How Science Museums and
Science Centers Socially Exclude Low-Income, Minority Ethnic Groups” [63] is useful in
explaining some of the ways public engagement can fall short due to a lack of cultural com-
petence. The paper provides a nuanced exploration of multiple factors that can prevent
individuals from benefiting from informal science education.

Dawson states that there has been a focus on “barriers” to informal science education,
including “structural barriers of cost or geographic distance and attitudinal barriers such
as lack of interest in science.” However, addressing a single barrier is not necessarily suf-
ficient to make an informal science education environment welcoming and accessible to
all. Dawson gives the example of museums in the UK, which in the 1990s attempted to
alleviate the barrier of cost by providing free entry. As a result, “[v]isitor numbers rose
dramatically. Analysis of who these visitors were suggests, however, that the removal of
entrance fees did little to diversify museum visitors; existing visitors simply visited more
often.”

Dawson points out that “[t]he ‘barriers’ approach has been criticized as assimilationist
for requiring participants to change to fit institutions, privileging dominant knowledge and
practices, and pathologizing others.” Dawson’s paper, which the authors of this paper rec-
ommend to those interested in reaching new audiences via public engagement, “provides
concrete examples of social exclusion from [informal science education] and suggests that
understanding experiences of difference, discomfort, and inaccessibility are crucial for cre-
ating more inclusive. . . practices.”

As Dawson’s paper illustrates, it is essential to partner with individuals in a community
to effectively plan public engagement activities with and for that community. This process
can reveal hidden barriers and reveal the way that multiple barriers interact. Partnering
with members of communities can ensure that public engagement is designed in a way that
effectively values and connects with a community and allows individuals to fully benefit
from their participation.

3.4 Checklist: Planning Public Engagement Events for Marginalized
Communities

Engaging marginalized communities is a priority for many scientific institutions. Creating
programs specifically designed for members of those communities can be an effective way
to start building relationships and encourage participation in STEM.

The following questions are intended to help institutions plan such events and begin to
shift their thinking toward a model of community engagement (see other tools above). It is
important to consider the audience; to identify and remove barriers; to value partnerships;
and to build lasting relationships by thinking long-term and considering the bigger picture.

• Consider the audience:
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– Who specifically are we hoping to reach with this event? Why are we hoping to
reach these communities?

– How can we plan this event to make it maximally beneficial to these communi-
ties? What elements of this plan can we continue to use in other events?

– What are the best ways to communicate about this event with members of these
communities? Can we continue going to those same channels to communicate
about other events?

– Have we created a process by which we take time to evaluate the success of
the event after it concludes? What metrics (both qualitative and quantitative)
will we use? Which of these metrics will we continue to use in evaluating other
events?

• Identify and remove barriers:

– Are there logistical barriers (e.g., time of day, day of the week, public trans-
portation access, affordability, safety concerns, financial barriers) to our events
that make them inaccessible to these communities? What will we do to address
these barriers?

– Have we allowed adequate lead time and budget to make this event accessible
to all members of these communities, including those with disabilities? Have we
identified partnership or staffing needs required to make the event accessible?

• Value partnerships:

– What members of these communities will make good partners in this event?
Have we made sure they’re involved in planning the event? Have we secured an
adequate budget to support fair compensation for our partners as co-creators of
the event, prior to requesting their labor?

– Do any members of these communities work for our institution? If they do, do
they work in roles with decision-making power (e.g., managerial positions), or
do they work primarily in service roles? If members of these communities do not
work at our institution, or work only in lower-level positions, is our institution
making any effort to change this?

– Are members of these communities who work for our institution participating in
this event? If so, are they receiving the support they need to take on this effort
and fulfill their other job duties? Do they have decision-making power over the
planning and execution of the event? Are they being fairly compensated and
recognized for their efforts?

• Build lasting relationships:

– Is this event a part of a larger effort to build relationships with members of
these communities? If so, what is the long-term plan? Who will be responsible
for enacting it?
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– Are there ways in which our institution is causing harm to members of these
communities? If so, how is our organization working to change this?

– How are representatives of our institution involved in these communities out-
side of this event? Are there ways our institution can work with members of
these communities on their priorities, even ones that do not directly benefit our
institution?
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4 Infrastructure - Pathway, Recruitment, and Retention

4.1 High School Engagement

High school is often considered a crucial moment at which to foster an interest in physics
or other related STEM discipline. Especially by junior or senior year, students are already
applying for college and thinking critically about possible careers. To increase the rep-
resentation of marginalized communities in the field of physics, we must make sure that
marginalized groups have adequate and equitable opportunities to be exposed to such
disciplines.

One way to ensure equitable access and success is to support existing initiatives that en-
gage and mentor high school students from marginalized communities. Several programs
for high school students across the US promote diversity and inclusion in STEM. Many
specialize in exposing students to active areas of physics research. A sampling of these are
listed below, with links to their websites for more information. This is not an exhaustive
set of programs by any means, but it does provide a starting point from which to expand
or create new programs to provide opportunities to students in marginalized communities.

• STEP UP is a national consortium of physics teachers, researchers, and professional
societies that have developed and implemented high school physics lessons aimed at
encouraging young women to consider pursuing physics [64].

• TARGET is a 6-week summer internship opportunity for Illinois high school sopho-
mores and juniors interested in physics or other STEM-related fields. It seeks to
increase the representation of underrepresented minorities (Black, Hispanic/Latino,
Hawaiian/Pacific Islander, Alaska Native/American Indian students) and women in
STEM. The interns in this program have the opportunity to work alongside scientists
and engineers at Fermi National Accelerator Laboratory [65].

• ACT-SO, run through Argonne National Laboratory, is a STEM enrichment and men-
toring program that provides research experiences to African American high school
students. Since 2013, it has partnered with Fermi National Accelerator Laboratory
[66].

• Space Explorers is a program from the Kavli Institute for Cosmological Physics at
the University of Chicago. The multi-year program offers youth from around Chicago
exposure to research and the culture of science. Most participants are African Amer-
ican, and more than half are women [67].

• STEM Starters is a program run by Columbia University graduate students. It is a
monthly opportunity for middle school and high school minority students to explore
various STEM fields. The program has recently provided several virtual options for
continued STEM enrichment [68].

• COSMOS is a learning platform designed and sponsored by New York University for
K-12 students in New York City, particularly West Harlem [69].
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• Stanford University has several high school engagement programs, including: Ad-
vanced Science Exploratory Program (seminar series), Splash! (a set of high
school exploratory classes on many topics including STEM), and “Girls Teaching
Girls to Code.” All of the programs seek to increase diversity and inclusion in STEM-
related fields [70].

While this list shows that several programs for high school students do exist, we recom-
mend creating integrated support systems that will keep students continuously involved
in the particle physics community from high school to grad school and beyond, to address
the “leaky pipeline” that fails to carry members of marginalized communities from high
school through careers in HEP [71].

Rather than forming loose connections with students from marginalized communities
via one-time speaking engagements or one-day school trips, we recommend researchers
engage these students year-round. We envision an “adopt a school” or “adopt a school
district” program that researchers can sign up for, with funding provided by DOE or NSF.
One could even create a consortium of area-wide or county-wide scientists who could make
regular visits to schools, offering students a variety of perspectives.

Having access and opportunities for students, particularly those from marginalized
communities, is important at all levels of education. In addition to supporting these pro-
grams at the high school level, the physics community should also support programs for
students in middle school and elementary school. As a long-term goal, we would like to
have a more unified list of programs that focus on younger students as well.

4.2 Augmented REUs and Research at Community Colleges

A good way to instill a sense of belonging in STEM in students is to involve them in
research. The NSF-funded Research Experiences for Undergraduates (REU) programs and
other equivalent research programs for undergraduate students are an excellent way to
get students involved in research early on.

Specific efforts to encourage the participation of students from marginalized groups are
important. One example is the LAMAT Institute at UC Santa Cruz, an 8-week summer REU
program. Two-thirds of the program’s students come from historically marginalized groups
in STEM, and two-thirds are first-generation college students [72]. Roughly 74% of the
program’s alumni have gone on to attend graduate school; 16 of the students have become
NSF graduate fellows, and 3 have become NASA Hubble Postdoctoral Fellows [72].

A good way to support students from marginalized communities is to provide research
opportunities to students at 2-year community colleges. Many economically disadvantaged
and first-generation college students take advantage of community colleges, which offer a
cost-efficient path toward a college degree and, in many cases, provide extra resources to
help students adapt to college life.

While some US community colleges have pipeline programs in place to transfer stu-
dents to 4-year universities (sometimes with R1 status) to continue their studies, there are
few well-defined programs available to give research opportunities to students at commu-
nity colleges prior to matriculation. To bring more students from marginalized commu-
nities into the particle physics pipeline, we recommend supporting more programs that
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provide research experiences to these students. One example of such program is the STEM
Summer Research Opportunity (SRO) Program [73] at Chaffey College in Southern Cali-
fornia.

4.3 Bridge Programs

Bridge Programs at universities across the US are another way to increase and promote
diversity in physics [74]. They provide students with mentors, research experience, and
other opportunities to help them succeed in a physics PhD program [74]. One example is
the American Physical Society’s Bridge Program [75], which has supported URM students’
pursuit of graduate programs at the program’s partner sites around the country, including
the five original bridge sites - Florida State University, California State University Long
Beach, Indiana University, The Ohio State University, and University of Central Florida.

Additional bridge programs exist, and still others are being developed. The programs
report impressive retention rates, surpassing the national average of roughly 60% of grad-
uate students who stay in their PhD programs. A 2017 paper reported a retention rate of
80% for the Fisk-Vanderbilt bridge program and of 90% for the University of Michigan’s
Imes-Moore bridge program in applied physics [76]. Another example is the Cal-Bridge
Program [77], a collaboration between California State University campuses, whose ma-
jority of students are from marginalized backgrounds, and University of California cam-
puses. The Cal-Bridge Program includes mentoring and career development, in addition
to summer research opportunities via the “Cal-Bridge Summer (CAMPARE)” component.

It is important that the physics community gain a better understanding of the effec-
tiveness of bridge programs like these. We recommend gathering additional statistics,
including those related to student outcomes, and pursuing qualitative studies, including
those related to student experiences.

4.4 Programs for Veterans and Other Non-traditional Students

Very few programs provide pathways into physics degree programs or the physics work-
force for veterans or other non-traditional students. One example is the Fermilab VetTech
Internship Program [78], through which veterans intern as technicians and contribute to
Fermilab experiments, using the technical skills acquired in their military and academic
experiences. It is important to create and support programs like this one.

4.5 Programs for Refugees and Undocumented Individuals

Refugees and undocumented individuals face unique challenges in accessing education
and employment opportunities. It is important for institutions to develop programs to
support members of these marginalized groups.

The REFUGES program [79], launched in 2012 at the University of Utah, offers a plat-
form to support marginalized communities. The program’s objective is to provide train-
ing in STEM for refugees, nonnative English speakers, economically disadvantaged stu-
dents, and other marginalized students. The program endeavors to address challenges
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that refugee youth face, such as being placed in school grades inconsistent with their level
of education. The REFUGES program is built on concerted efforts between the academic
community of the University of Utah and local church communities, parent groups, and
social organizations. This program may serve as an example of how the particle physics
community can promote a culture of equitable access.

4.6 Identity-based Conferences and Organizations

Identity-based conferences and organizations can provide safe spaces for people from
marginalized groups to access support networks while pursuing professional experiences
and developing career skills. Theses conferences and organizations have played a crucial
role in the retention of members of marginalized communities in physics. For example, it
has been shown that the American Physical Society Conference for Undergraduate Women
in Physics (CUWiP) [80] has contributed to increasing the number of women pursuing
PhDs in physics. Existing identity-based conferences and organizations include:

• American Physical Society Conference for Undergraduate Women in Physics (CUWiP)
[80];

• American Physical Society National Mentoring Conference (NMC) [81];

• Black In Physics Week [82];

• National Society of Black Physicists (NSBP) [83];

• National Society of Hispanic Physicists (NSHP) [84];

• Out in STEM (oSTEM) [85];

• Society for the Advancement of Chicanos and Native Americans in the Sciences (SAC-
NAS) [86];

• Society of Indigenous Physicists [87];

• The SciAccess Initiative [88];

• VanguardSTEM [89].

One pitfall of identity-based conferences and organizations is that most focus on a single
identity and may fail to recognize issues related to intersectionality [90].

4.7 Effectiveness of Inclusion Programs

To evaluate the effectiveness of programs such as these, the physics community needs
metrics, such as the percentage of participants who remain in STEM degree programs and
the percentage who go on to STEM-related careers, along with qualitative measures of
student experiences.

At this time, we find it difficult to obtain metrics by which to judge the effectiveness of
high school programs.

Some inclusion programs at the undergraduate level have provided useful data. One
such program is MemphiSTEP, an NSF-funded program at the University of Memphis [91].
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The five-year program was designed to boost the number of STEM graduates via support
and readiness programs such as a Math Bootcamp, learning communities, networking op-
portunities, and research experiences. The program tracked progress in GPA and STEM
retention rates among graduates and found, among other things, that the retention of
STEM majors increased by 17% during the course of the program. The average retention
rate for Black freshman STEM majors increased from 44 to 81% [91].

Another program for undergraduates is the Meyerhoff Scholars Program, based at the
University of Maryland - Baltimore County. Between 1989 and the summer of 2018, 70.8%
of STEM undergraduates enrolled in the program were classified as URMs. Most of those
participants earned their bachelor’s degrees in science or engineering, and 75.8% of those
students continued on to graduate or professional programs. Students who participated in
the program were twice as likely as those who declined to earn a degree in a STEM field,
and they were five times as likely to continue on to graduate school [92].

We recommend more programs for high school and undergraduate students, especially
those sponsored by NSF and the US Department of Energy’s Office of Science, publicly
release the statistics that can be used to gauge their effectiveness.

4.8 Flexibility and Support for Individuals with Disabilities and for
Neurodiverse Individuals

Members of the particle physics community also experience marginalization related to vis-
ible and invisible disabilities, along with differences in neurocognitive functioning. Find-
ings and recommendations from a community survey about disabilities and mental health
are detailed in a 2022 white paper [4]. We recommend additionally considering the neu-
rodiversity of the particle physics community to ensure that all members are able to par-
ticipate to the fullest extent.

Programs supporting individuals with disabilities are common in institutions of re-
search and higher education. Typically, these programs ensure compliance with the Amer-
icans with Disabilities Act [93] by ensuring access to reasonable accommodations for a
given disability and safeguarding the status of individuals with disabilities as a protected
class. Due to the rapidly evolving field of neurodiversity research, as well as the complexity
of this area, many of the disability services offered by these programs can be insufficient or
inappropriate for the needs of all disabled individuals. For example, one common accom-
modation available for neurodiverse students at most institutions is providing additional
time for completing tests and assignments. However, studies have found that the impact of
such accommodations on student learning is minimal, and their impact on student perfor-
mance is far from sufficient [94]. Research-based programs specifically targeting students
with neurocognitive differences are essential to provide them with equitable access to ed-
ucational resources and fair evaluations.

The challenges specific to individuals on the autism spectrum and those with ADHD
are useful to exemplify the benefits of flexibility and support in the workplace, due to the
prevalence and extensive body of research for both conditions. Given that these hidden
disabilities often present themselves as behavioral traits i.e. poor time management or
social abilities as well as positive qualities such as increased focus or divergent thinking,
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flexibility in both the environment and expectations are crucial to enable their success.
Research suggests that neurodiverse individuals can make a significant impact in terms

of creativity and innovation when provided with an environment that potentiates their
capabilities. However, these conditions can have slightly different presentations which
vary by individual, and often present comorbidity with other hidden disabilities as well
as mental health conditions. An environment with increased flexibility of work locations,
schedule, and adaptability of the available accommodations have been observed to gener-
ate positive impact to both the individuals and the productivity of the workplaces globally.
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5 Culture Shift - Creating an Environment Conducive to
Access and Success for Marginalized Communities in
HEP

5.1 Addressing Misconduct Including Harassment, Discrimination,
and Bullying

Harassment, discrimination, and bullying occur in our community. These behaviors cause
severe and often irreparable harm to careers and lives. Despite years of effort, we still have
not figured out how to satisfactorily address these issues and prevent future harm.

It is illegal in the US to discriminate (the definition of discrimination here includes ha-
rassment) based on an individual’s race, color, national origin, religion, sex, age, disability,
sexual orientation, pregnancy, gender identity, and genetic information. It is also illegal
to retaliate against someone for opposing or reporting a discriminatory practice, or partic-
ipating in a complaint process10. In recent years, institutions have provided mechanisms
to report and investigate discrimination through Human Resources and Title IX offices,
and often, university staff and faculties have mandatory reporting responsibilities regard-
ing illegal discrimination. However, our community’s process of addressing abusive and
wrongful misconduct remains inadequate.

First, the legal reporting process can further traumatize or otherwise cause additional
harm to those who experience discrimination [95]. Retaliation, though prohibited by law,
is common11. It is understandable, then, that according to the U.S. Equal Employment
Opportunity Commission, an estimated 75% of individuals in the workplace who have ex-
perienced sexual harassment have never talked to supervisors or advisors about it. Severe
under-reporting occurs in academia as well (see results from a longitudinal study in the
field of astronomy in [96] and additional studies for academia in [97, 98]).

Experts [95] have emphasized the importance of providing supportive structures for
reporting and investigating misconduct, and have emphasized the importance of provid-
ing supportive structures independent of the reporting and investigation processes. Recent
improvements include the use of anonymous reporting systems and Ombuds12. Organiza-
tions recommend designating faculty/staff who can explain the reporting process, as well
as training faculty/staff on how to support those who experience discrimination beyond
the reporting process. It is worth noting that campus counseling and mental wellness
centers are often tasked with supporting students and scholars in these situations, but
that those centers are often overwhelmed, a problem that may have become more severe
during the Covid-19 pandemic [see discussions in 99].

Not all abusive misconduct can be addressed by current reporting processes. There may
not be a channel to address misconduct that is prohibited by institutional or community
standards, but that falls below the threshold of a legal violation. One example is bullying,
which usually refers to “a sustained display of hostile verbal and nonverbal behaviors,

10https://www.eeoc.gov
11https://www.eeoc.gov/select-task-force-study-harassment-workplace
12https://www.ombudsassociation.org
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excluding physical contact”. Examples of bullying in academia include public humiliation
and threats to an individual’s project or visa [See examples in 100]. Bullying can also take
place on the internet [101, 102].

It is important for academic institutions to enact formal policies and guidelines, and
to provide training to students, faculty and scholars regarding bullying [103]. Studies
describe bullying as more prevalent in the academic workforce than within the average
population[104–106]. Although bullying can appear in a wide range of power structures,
it often involves power disparities, and it is more likely to affect members of marginalized
groups. Perpetrators are more likely to be from highly ranked institutions and positions
(including, for example, director of US OSTP13). Members of sexual and gender minorities
[107, 108] are more likely to report being bullied. International scholars are more likely
to experience a greater severity of bullying [104]. It has been proposed that bullying
is sometimes employed as a career tool in academia, to maintain power structures and
eliminate perceived competitors [109, 110]. In those cases, proving violations is often
difficult. Victims may be told that “nothing can be done” if a case doesn’t involve illegal
discrimination (described above). In those cases, the victim is offered no recourse against
retaliation.

The scientific community faces a unique challenge in addressing cross-institutional mis-
conduct, such as misconduct that occurs during a conference or during an academic visit,
including travel to speak at a colloquium or seminar. Scientific collaborations often in-
volve participants from multiple institutions. Failures to address cross-institutional mis-
conduct can cause persistent daily harm (we refer the reader to the “Climate of the Field
Contributed Paper” [46], section 4, and a contributed Letter of Interest, “A Need for Alter-
native Collaborative Means to Address Misconduct” by Kimberly Palladino [111] for more
details). A few considerations include:

• It is particularly important to recognize and formalize the rules for cross-institutional
misconduct. For example, if the misbehavior involves or impacts individuals from
different institutions, it should be made clear which institution is responsible for
investigation and disciplinary actions. Scientific collaborations should work with
institutions to ensure the legal basis of those measures.

• Funding agencies and professional societies can step in to address cross-institutional
issues. The Decadal Survey by the Astronomy Community recommends [112] that
“NASA, NSF, DOE, and professional societies should ensure that their scientific in-
tegrity policies address harassment and discrimination by individuals as forms of
scientific misconduct.”

• Institutions should also enact policies [113, 114] to battle the “pass the harasser”
phenomenon [115], in which a professor or administrator is credibly accused of
misconduct at one institution, then transitions to a different institution. The first
institution remains silent about the misconduct because of a settlement agreement
or out of fear of a defamation lawsuit, and the professor or administrator is able to
continue the misconduct at the new institution. Both the University of California,

13https://www.politico.com/news/2022/02/07/eric-lander-resigns-00006545
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Davis (UC Davis) [116] and the University of Wisconsin System [117] have detailed
their policies to combat this phenomenon.

5.2 Improving Daily Experience

Although more subtle than the types of misconduct mentioned above, daily social interac-
tions can also contribute to adverse experiences of marginalized individuals. As Physicist
Dr. Kétévi Assamagan said in an interview with Physics Today, “There were people who
didn’t believe in my abilities. The prejudice is not provable, but it’s there in the daily in-
teractions that you don’t feel good about. You feel something is not right” [118]. Or as
mentioned by Computer Scientist and Mathematician Dr. Lenore Blum, “Subtle biases and
micro-aggressions pile up, few of which on their own rise to the level of ‘let’s take action’,
but are insidious nonetheless”[119, 120]. These daily indignities can have a great impact
on the work experience of members of marginalized groups. For example:

• Working remotely during the Covid-19 pandemic, minoritized Black workers in so-
called “knowledge” job categories reported better job experiences, despite the draw-
backs of working from home, possibly because of the removal of daily tension
[121, 122].

• A recent study [120, 123] reveals that a very low level of daily bias against women
over an extended period of time can create significant gender disparities in career
progression. Brief, powerful interventions such as gender quotas may have tem-
porary effects, but disparities remain when the underlying, persistent bias is not
addressed.

Studies, as well as lived experiences, have revealed a range of bias patterns marginal-
ized individuals experience in daily interactions, including microaggressions [124–126],
unequal expectations related to service work [excessive service work load expected from,
e.g., African American women faculty, 127], stereotype threat [128], and imposter syn-
drome [129]. Marginalized individuals have described difficulties with informal network-
ing and developing beneficial career connections [130, 131], which has also been studied
in literature [132, 133]. Academic institutions and groups have much to do to ensure a
better social environment for marginalized groups, as has been recommended in litera-
ture [16, 134–138]. For example, to counteract microaggressions [139, 140], institutions
should describe a strategic framework that includes concrete steps that bystanders can
take (“microinterventions”) to move away from passivity and toward disrupting the harm,
educating the microaggressor, and supporting the individual harmed. We strongly urge
academic institutions and groups to study and follow the guidelines provided in the expert
studies cited above.

Cross-institutional and cross-disciplinary efforts have emerged to facilitate learning and
to work toward creating a culture of diversity, equity, inclusion, and accessibility in STEM.
These efforts include the American Physical Society’s APS-IDEA alliance (APS Inclusion,
Diversity, and Equity Alliance), the American Association for the Advancement of Science’s
STEMM Equity Achievement Change (SEA Change) program, and The American Asso-
ciation of Colleges and Universities’ Teaching to Increase Diversity and Equity in STEM
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(TIDES) program. These programs provide training opportunities and supportive struc-
tures to help organizations learn and devise strategies for change. Professional societies,
including the American Physical Society, have also provided series of online talks to raise
awareness or provide training related to DEIA. As recommended by the American Elas-
mobranch Society [141], professional societies can facilitate change through measures
including amplifying marginalized voices in the society’s communication channels, provid-
ing education opportunities to members, ensuring inclusive meetings and talks, setting up
mentoring programs, and hiring an independent safety officer.

As the diversity of our field increases, so does the urgency for improved resources for
education and awareness of the issues and barriers that DEAI must overcome to truly
empower and support marginalized individuals. Beyond training and education programs,
increased exposure to the specific experiences of the marginalized members of our commu-
nity is a crucial component to improve our commitment to DEAI efforts as a community. A
deep understanding and true empathy for the experiences of the marginalized is essential
to build a strong foundation for progress in this area.

5.3 Collaborations

As mentioned in Section 2.3, much of the research in particle physics and cosmology is
conducted in large collaborations. Here, we focus on the issues marginalized individuals
face in collaboration environments.

• Just as individual institutions need clear sets of governance policies (including values
statements, codes of conduct, and descriptions of accountability structure), so too do
scientific collaborations. As evidenced by the recent Petition for Codes of Conduct
in Astronomy Collaborations [142], many members of the astronomy community
endorse the importance of collaboration codes of conduct. Even when codes of con-
duct are in place, individuals from marginalized communities often do not report
breaches, due to the emotional toll and time away from research it takes. Coming
forward rarely results in action to address the problem and may lead to retaliation.
For this reason, codes of conduct must be accompanied by clear accountability struc-
tures and procedures. As suggested in Section 5.1, collaboration members should
have access to multiple supportive structures for reporting, such as Ombuds and
anonymous feedback forms seen only by designated collaboration leaders.

• Individual collaboration members can contribute to improving the daily experiences
of their marginalized colleagues (see Section 5.2) by educating themselves about
microaggressions, particularly those that take place where most collaboration inter-
actions occur (over telecons, messaging applications, emails) [139, 140]. Collabora-
tions can support this by providing training.

• Collaborations can improve the daily experiences of individuals from marginalized
communities by providing accessible training, mentoring, and support networks spe-
cific to minoritized collaboration members. Student experiences with racial and ethnic
discrimination in their interactions with faculty is linked to negative STEM retention
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outcomes [143], so those responsible for mentoring and teaching require training as
well.

• A study [16] produced by the TEAM-UP Task Force recommends collaborations pro-
vide support to relieve financial stresses and burdens on Black undergraduate stu-
dents. We recommend collaborations provide funding to support members coming
from marginalized backgrounds.

5.4 Enabling Pathways in Academia, Industry, and Beyond

Training in physics can enable careers in a variety of areas such as industry, non-profit
organizations, government, and academia [144]. However, the faculty and university staff
responsible for training students and early-career researchers typically lack both experi-
ence with and knowledge of non-academic career paths. Leaving academia is stigmatized
in academic environments, as faculty advisors explicitly or implicitly place lesser value
on alternative career paths [16, 112, 145]. These negative attitudes marginalize students
and researchers who veer from the traditionally accepted progression through academia
(i.e., earning degrees and seeking academic positions, with minimal time spent outside of
academia) and compound challenges faced by those who already hold other marginalized
identities. Presenting a narrow academic pipeline as the single path to success is exploita-
tive, given the relative lack of long-term or permanent jobs in academia [16, 112].

A best-practices guide for federal agencies put together by the National Science and
Technology Council lists this topic, described as “STEM Pathways,” among four “Key Areas
for Advancing Diversity and Inclusion in STEM”[146]. Reports more specific to physics
and astronomy, such as those by the Joint Task Force on Undergraduate Physics Programs
[147], TEAM-UP [16], and the 2020 Astronomy Decadal Survey [112] contain highly rel-
evant discussions of the topic as well. For example, a rubric in the TEAM-UP report [16],
which can be used to determine how far a physics department has progressed toward im-
plementing the goals of the report, includes a section related to career options. In the
advanced stage, the report says, departmental talks will feature alumni who have gone
on to a variety of career paths, inside and outside of academia, about whom faculty will
“speak with equal pride.” Multiple reports recommend supporting students who go on to
careers outside of academia by adding technical or computing training to curricula, by
strengthening connections with alumni who represent a diversity of career paths, and by
changing the attitudes of faculty mentors. A program already putting these recommen-
dations to work is the Erdős Institute based at The Ohio State University, which provides
a purpose-built seminar series, training, and access to professional networking beyond
academia [148]. HEP has obvious links to industry through instrumentation and big data
analysis and should think creatively about how to open pathways that can flow in both
directions — from HEP to technology development for industry, software engineering,
data science, etc., and back into HEP. Programs across all levels, from pre-baccalaureate
to graduate and even postdoctoral, could help cast a wide net to recruit and support for
these pathways members of marginalized communities, including those considered to be
on non-traditional trajectories (which include gap years, military service, industry, time
spent to care for families, and more).
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5.5 Evaluation and Selection Practices

Students and scholars in particle physics face many evaluation and selection processes:
student evaluations, manuscript reviews, funding (or other research resources) proposal
reviews, school/job applications and job promotions. Unfortunately, many elements of
these processes are known to contain biases [149, 150] that unfairly disadvantage people
with marginalized identities. Consider, for example [151], that “fitness” in faculty applica-
tions can be used as a tool to exclude people from marginalized backgrounds, or that fewer
STEM career ads are shown to women [152]. Selection and promotion practices often fail
to take into account multiple factors that could bias a process toward a single gender. For
example, in a laboratory experiment, researchers found that their subjects, both men and
women, were twice as likely to hire a man over a woman to perform a mathematical task.
In addition, when they asked job candidates to self-report about their performance of the
task, the subjects doing the hiring failed to take into consideration that men, on average,
are more likely to overstate their performance, and women are more likely to understate
it [153].

Our field’s selection and promotion practices were designed by the existing workforce,
which is not diverse or inclusive. These practices often fail to consider the realities that
people with marginalized identities face. It has been noted that gender and/or racial mi-
norities spend significantly more time on service work, which is less valued than other work
in selection and promotion processes [127]; women in physics, who are more likely than
men in physics to be married to a fellow physicist, are more likely to face the “two-body
problem” [154]; marginalized groups suffer from lack of culturally responsive mentorship,
which impedes their access to job and promotion opportunities [see examples of barri-
ers faced by women of color STEM faculty 136, 155]; and marginalized groups endure
more hostilities in their work environments [e.g., see studies about gender inequality in
STEM fields 156]. Subtle disadvantages (defined as “micro disadvantages” in [157]) can
compound to cause significant harm to marginalized individuals. For example, gendered,
racist microaggressions from students can hinder a Black female faculty member’s ability
to develop a competitive promotion or tenure packet [158].

Hiring teams’ ideas about a woman’s role in society may prevent them from making
initial offers, or segregate the roles for which offers are made along gendered lines. For
example, if a hiring committee assumes women cannot weld or would not be interested
in welding, they may refuse to hire female instrumentalists, creating segregation within a
department or institution. Some institutions prefer not to hire women because they are
perceived as potential mothers, who they assume may prove incapable of caring about
their work once they have children. (Potential fathers, it should be noted, are not treated
with the same wariness.) Some university departments may also refuse to invest in fe-
male students due to similar concerns about their ability to persist in the field [159, and
references therein]. When a woman is hired, she may be offered a lower salary.

There have been many recent efforts to standardize and improve the academic evalua-
tion and selection processes, but the successes of those initiatives remain largely unquanti-
fied. However, the potential to improve those processes through data collection and close
collaboration with domain experts is powerfully illustrated by the example of the Hubble
Space Telescope proposal review process.
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The Hubble Space Telescope (HST) allocates telescope observation time to members
of the astronomy community through a competitive peer-review process. In 2014, studies
of the HST proposal selection results revealed a persistent pattern of privileging proposals
submitted by male PIs over those submitted by female PIs [160]. Measures such as in-
creasing the gender diversity of the selection committee and providing training on uncon-
scious bias did not remove the pattern. So the Space Telescope Science Institute (STScI)
collaborated with social scientists, who observed bias in discussions about proposers’ qual-
ifications in the peer-review process. After the finding, STScI established a thoughtfully
designed, dual-anonymous review process [161, 162], which both significantly alleviated
the gender bias and increased the success rate of early-career researchers in HST pro-
posal selections. In 2020, inspired by this success, NASA’s Science Mission Directorate also
adopted a dual-anonymous peer review (DAPR) process for all Research Opportunities in
Space and Earth Science [163]. This success story also provides valuable lessons for other
selection processes [162, 164].

Although the above example illustrates that efforts must go beyond implicit bias train-
ing, we do commend the recent addition of discussions of implicit bias to ad hoc reviewer
training and to grant proposal review panel processes. It would be beneficial to build such
training into the standard proposal review process and implement this practice uniformly
across all funding agencies.

Another important step toward diversity, equity, inclusion, and accessibility is for the
community to elevate the importance of DEIA work in evaluation and reward processes.
We consider the requirement to demonstrate contributions and commitment to DEIA
through a mandatory “Statement of Contributions to Inclusive Excellence” to be a posi-
tive development, along with the addition of discussions of DEIA to the interview process
in faculty searches at an increasing number of institutions.
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6 Summary of Recommendations

Based on the findings described in the report, we identify the following general recom-
mendations for the US particle physics community:

1. To improve the 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 par-
ticle physics community for productive engagements;

3. Create infrastructure to improve academic, financial, and personal support for mem-
bers of marginalized communities;

4. To create an 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 imple-
mentation of recommendations resulting from the Snowmass 2021 process.

Below we summarize specific recommendations for different stakeholders: Funding
agencies, professional societies (APS, AIP, AAAS, etc), institutions (universities, national
laboratories, etc), scientific collaborations, and individual scientists.

6.1 Collect Feedback, Develop Best Practices

Recommendations for Funding Agencies

• Collect demographic data of grant recipients and make these data available to help
evaluate progress toward equitable access in particle physics. Where funding goes, so
should demographic statistics. In particular for project and facility grants, agencies
should know what they are paying for, but also who they are paying, and perhaps
more to the point, who they are not.

• Provide funding and other resources to assess the effectiveness of DEIA programs.
Support collaborative initiatives to develop best practices related to DEIA. Solving
the problem of underrepresentation is not easy, but an extensive amount of research
exists in other fields. Funding agencies should support and fund cross-disciplinary
efforts, including collaborative efforts between physicists, social scientists, social jus-
tice activists and legal experts, to study policies and practices for making changes.

• Establish an Office of Diversity, Equity, Inclusion, and Accessibility in the agencies
to closely work with different Science Offices/Divisions to set strategic priorities to
advance DEIA and to develop ethical and equitable review procedures.
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Recommendations for Professional Societies

• Encourage and aid organizations and institutions in collecting quantitative and quali-
tative demographic and climate data in an anonymous, ethical and informative man-
ner. Encourage and aid organizations and institutions in using this data to plan and
evaluate efforts to recruit and retain members of marginalized groups.

• Encourage and facilitate cross-institutional data collection and evaluation.

Recommendations for Institutions and Collaborations

• Collect quantitative and qualitative demographic and climate data, and use this data
to plan and evaluate efforts to recruit and retain members of marginalized groups.
Organizations and institutions that collect demographic data related to ethnicity, sex-
ual orientation and gender identity, and disability status should collect this data in
an anonymous and ethical manner, while taking care to avoid obscuring information
if it is necessary to consolidate different demographic groups.

• Make publicly available statistics related to the effectiveness of engagement pro-
grams at the high school and undergraduate level, including REUs. See sections: 4.1
and 4.7 for details.

Recommendations for Individuals

• Small statistics are often cited as sufficient reason to ignore problems in representa-
tion at an institutional level. But all of these small statistics together tell a consistent
and statistically significant story. We invite all members of our community to reflect,
learn, and take action.

6.2 Engage Marginalized Communities

Recommendations for Funding Agencies

• Make publicly available statistics related to the effectiveness of engagement pro-
grams at the high school and undergraduate level. See sections: 4.1 and 4.7 for
details.

• Through a new grant, support researchers who wish the provide regular and ongo-
ing engagement to schools and school districts in marginalized communities. See
section: 4.1 for details.

Recommendations for Professional Societies

• As it was difficult to find an up-to-date list of successful engagement programs at the
elementary through high school level, we ask professional organizations to consider
promoting or facilitating an ongoing consortium of known programs. See section:
4.1 for details.
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Recommendations for Institutions

• Train scientists in science communication.

• Build lasting relationships with marginalized communities by partnering to achieve
community goals.

Recommendations for Scientific Collaborations

• Actively engage with Minority-Serving Institutions, and ensure the partnerships are
genuine and beneficial to the MSIs.

Recommendations for Individual Scientists

• Work to develop cultural competence in public engagement.

• Use principles of inclusive science communication.

• If you wish to make a lasting and continual impact on your local area, consider
“adopting” schools and/or school districts in marginalized communities as a resident
scientist. (Relatedly, we recommend funding agencies help offset costs associated
with this through the formation of a new grant.) See section: 4.1 for details.

6.3 Create Infrastructure to Support, Recruit, Retain, and Advance
Marginalized Individuals

Recommendations for Funding Agencies

• Fund and support new programs aimed at marginalized communities, particularly at
the primary school level. See section: 4.1 for details.

• The majority of community college students are from historically marginalized
groups. Fund and support more programs that provide research experience to com-
munity college students who may be interested in pursuing physics degree programs
at a 4-year institution. See section: 4.2 for details.

Recommendations for Professional Societies

• Provide resources or a networking group that focus on community college students,
many of whom are from marginalized communities, who wish to pursue careers in
physics. See section: 4.2 for details.

• Put together a list of schools that currently host or are planning to host sponsored
bridge programs. See section: 4.3 for details.
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Recommendations for Institutions

• Form partnerships with local community colleges to provide opportunities to com-
munity college students, many of whom are from marginalized communities, who
wish to pursue careers in physics. See section: 4.2 for details.

• Make public statistics related to the effectiveness of bridge programs. See section:
4.3 for details.

• Encourage networking and continued mentorship for REU participants through their
undergraduate to graduate career and beyond. See section: 4.7 for details.

Recommendations for Collaborations

• Provide accessible training, mentoring and support networks to members of
marginalized groups.

• Offer additional resources to scientists who have little local support.

• Provide funding to relieve financial stresses and burdens placed on marginalized
scientists.

• Encourage networking and continued mentorship for high school or undergraduate
student interns working within your collaboration through their graduate careers
and beyond. See sections: 4.1 and 4.7 for details.

Recommendations for Individuals

• Encourage networking and continued mentorship for your student interns and re-
searchers, particularly those you encounter through high school and undergraduate
engagement programs. See sections: 4.1 and 4.7 for details.

6.4 Create an Environment Conducive to Access and Success for
Marginalized Individuals

Recommendations for Funding Agencies

• Set requirements for PIs to exclude from eligibility for grant funding those who have
committed harassment or discrimination.

• Establish a path for those funded through PI grants to report instances of harassment,
discrimination, and exploitation directly to the funding agency in order to eliminate
the conflict of interest created by self-policing of academic institutions.

• Design policies that protect the flexibility and adaptability of the research environ-
ment that enables neurodiverse individuals and individuals with disabilities to make
creative and innovative contributions while minimizing the burden of their symp-
toms.
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Recommendations for Professional Societies

• Find ways to support physicists’ intersectional identities with identity-based confer-
ences and organizations.

• Step in to enact policies to address cross-institutional misconduct.

• Provide support and communication platforms to help and encourage institutions
and individuals with implementing DEIA policies and guidelines.

Recommendations for Institutions

• Enact formal policies and guidelines regarding misconduct, including but not limited
to harassment, discrimination, and bullying. Train students, faculty, and scholars in
these policies, and provide effective structures for reporting and investigating mis-
conduct.

• Advertise and encourage access to and expansion of disability accommodations. Pro-
vide additional flexibility for students/academics with disabilities to develop individ-
ualized accommodations specific to their needs.

• Provide supports for those experiencing harassment, discrimination, and bullying
that are separate from the reporting and investigation process, ensuring that this
responsibility does not fall to overburdened campus counseling and mental wellness
centers.

• Address gaps in the enforcement of misconduct guidelines by addressing cross-
institutional misconduct. Enact policies to prevent institutions from participating
in the “pass the harasser” phenomenon. Use policies at the University of California,
Davis and University of Wisconsin as models.

• Support studies and implement guidelines regarding establishing and improving the
environment to better retain students and scholars from marginalized communities.

• Address biases in evaluation and selection processes. Recognize the value of service
work, which is disproportionately shouldered by members of marginalized commu-
nities.

Recommendations for Scientific Collaborations

• Adopt a code of conduct, and set guidelines for creating a welcoming environment.

• Enact effective policies addressing cross-institutional misconduct or misconduct
within a member institution. Scientific collaborations should provide clear guid-
ance, keeping legal considerations in mind, about how to deal with misconduct and
about who bears responsibility for investigating and disciplining member scientists
reported for misconduct.
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• Offer training to raise awareness of microaggressions that can happen in collabora-
tion settings (telecons, messaging applications, etc.). Teach collaboration members
microintervention strategies.

• Offer training and opportunities for education as well as open discussion of ableism
in academia and of the impacts and behavioral implications of disabilities, visible
and invisible.

• Continue to support maximal flexibility and adaptability in the work environment
of collaborators in order to enable neurodiverse individuals to thrive in the research
environment.

• Continue to encourage knowledge sharing, open-access to information, and a spirit
of true collaboration in order to reduce entry-level barriers which disproportionally
hamper marginalized individuals to make scientific contributions.

Recommendations for Individuals

• All members of our community, but particularly those with more privilege, should
participate in learning and widening DEIA efforts to make change. Study the existing
literature to gain a better understanding before asking marginalized people to do
extra work. It is unsustainable for marginalized groups to carry out this important
work alone.

6.5 Outlook for the Next Snowmass

By the next Snowmass process, we hope to see improvement to the overall climate of
particle physics, as described in the Early Career Survey white paper [165]. We hope to see
particle physics become more diverse, equitable, inclusive and accessible. We also hope to
see statistics on how many of the recommendations outlined in this and other white papers
have been implemented. Finally, as has been pointed out in this and other Snowmass white
papers [46], and has been demonstrated in the process of writing those white papers,
DEIA-focused tasks often disproportionately fall upon people from marginalized groups. In
the next Snowmass process, we hope that the demographics of participants in DEIA-related
activities will better reflect the demographic distribution of all Snowmass participants. In
addition, we hope that our community will soon establish an entity, possibly within the
Division of Particles and Fields, to monitor the progress toward diversity, equity, inclusion,
and accessibility.
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