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Abstract: It is observed that the females are underrepresented in the physics major graduate course. The
2010 Global Survey of Physicists found that men are more likely to be invited speakers at conference [1].
In 2019, women made up only 22.4% of the work-force in nuclear science [2]. Recently, scholars have
begun investigating gender representation in several subdisciplines of physics, such as plasma physics,
particle physics etc. In this work, we turn our gaze to women in the field of relativistic heavy-ion collisions,
a subfield of nuclear physics.
We will present a study of the demographics of major conferences in heavy ion physics. We look at the
distribution of talks by gender between 2011–2022 in some of the most prestigious international
conferences of the field such as Quark Matter, Strangeness in Quark Matter, Initial Stages, Hard Probes
etc.. We find that women are often underrepresented among plenary speakers and usually
underrepresented among parallel speakers. At Quark Matter, women are more likely to be given a poster
presentation in lieu of an oral presentation. We will discuss the collection of data and possible approaches
to make the field more equitable and, therefore, more scientifically productive.
We have investigated the representation of women in the heavy-ion community.



A single experiment does not cover all of the experimentalists in the field,
but all of these experiments taken together provide a good representation
of all experimentalists.
• Most experimentalists primarily work on 1 or 2 major experiments:

• Major experiments at RHIC are PHENIX, sPHENIX, and STAR
• Major experiments at LHC are ALICE, ATLAS, CMS, and LHCb.

• Some members are part of smaller experiments such as the High
Acceptance Di-Electron Spectrometer (HADES) at Gesellschaft fuer
Schwerionenforschung (GSI) or work at future facilities such as the
Electron Ion Collider (EIC), the Facility for Antiproton and Ion Research
(FAIR), and the Nuclotron-based Ion Collider facility (NICA).

Introduction
Experimental High Energy Heavy-Ion Physics Community
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Collider Detector Collaborators

LHC

ALICE 1005
CMS ⇠ 50� 150

ATLAS ⇠ 50
LHCb . 50

RHIC
PHENIX 104
STAR 370

TABLE I. Populations of heavy ion physicists in major ex-
periments.

• RQ5: What is the gender representation among
poster presenters in the conferences for the heavy-
ion collisions community?

We acknowledge the need for taking an intersectional
perspective to education research [13]. For this study we
focus solely on gender based on the data that were avail-
able at the time of this study. Should changes in the
current processes for collecting demographic data will al-
low more intersectional perspective and inclusion of other
sociocultural and sociohistorical markers of di↵erence we
would consider including them in future studies.

II. CONTEXT

The field of relativistic heavy-ion collisions includes
representation across Africa, North and South America,
Asia, and Europe. Generally, it is di�cult to estimate
the exact membership size because there is no organi-
zation which oversees the field. The largest conference
in the field, Quark Matter - the International Conference

on Ultra-relativistic Nucleus-Nucleus Collisions, averages
slightly under 1, 000 participants when held. Since only
a fraction of the community attends this conference in
a specific year, we can estimate that the heavy-ion com-
munity consists of thousands of people. Most physicists
in the field can be clearly separated into experimentalists
(people who build experiments and analyze experimen-
tal data) and theorists (people who build and test mod-
els). There are a handful of people who cross from one
to another. For instance, experimentalists who might
collaborate with theorists on theoretical predictions or
theorists who work with experimentalists on developing
new experimental observables. However, since heavy-ion
experimentalists work in large collaborations where the
membership list is well-defined, it is usually possible to
categorize someone as an experimentalist or theorist by
the bulk of their research.

A. Experimentalists

Most experimentalists in the field primarily work on
one or two of the major experiments at the Relativis-
tic Heavy Ion Collider (RHIC) and at the Large Hadron
Collider (LHC). The major experiments at RHIC are

PHENIX, sPHENIX, and STAR. The major experiments
at LHC are ALICE, ATLAS, CMS, and LHCb. Some
members of the experimental heavy-ion community are
part of smaller experiments such as the High Acceptance
Di-Electron Spectrometer (HADES) at Gesellschaft fuer
Schwerionenforschung (GSI) or work at future facilities,
which are being built, such as the Electron Ion Col-
lider (EIC), the Facility for Antiproton and Ion Research
(FAIR), and the Nuclotron-based Ion Collider facility
(NICA)1. A single experiment does not cover all of the
experimentalists in the field, but all of these experiments
taken together provide a good representation of all ex-
perimentalists.
Table I summarizes the approximate number of ex-

perimentalists in ALICE, ATLAS, PHENIX, and STAR.
sPHENIX began taking data in Spring 2023. The data
are from communications with the ALICE secretariat,
the STAR and PHENIX spokespeople, and heavy ion
physicists from ATLAS, CMS, and LHCb. Most experi-
mentalists working on sPHENIX are a�liated with other
experiments and thus counted elsewhere. Most of the ex-
perimentalists on LHCb and CMS are particle physicists.
There is a small contingent of heavy-ion experimental-
ists on these experiments. We assume that the sample of
experimentalists in tab. I is representative of all experi-
mentalists, even though some experimentalists are unrep-
resented and some may be double counted. Thus, with
estimates for PHENIX and STAR we have the approxi-
mate number of experimentalists working on projects at
RHIC.
Many experimental collaborations track demographic

information about their membership, but these data are
seldom publicly available and are not often widely dis-
tributed among their membership. Additionally, not ev-
ery person who contributes to an experiment would iden-
tify as an experimentalist in the field of heavy-ion colli-
sions. To determine the statistics for Table I, we con-
tacted representatives of the various experiments to get
information about their membership or used the author
list for a specific experiment to determine approximately
how many experimentalists were involved. Based on this
data, we estimate 1500 unique experimentalists in the
field.

B. Theorists

Theorists typically work in small groups consisting of
a single Principle Investigator (PI) and their students
and postdoctoral researchers. Nevertheless, in more
recent years small topical collaborations consisting of
10 � 30 PI’s have begun to appear such as the BEST
[14], JETSCAPE [15], MUSES [16], BAND [17], MADAI

1 We use the acronyms because many people in the heavy ion com-
munity are more familiar with the acronyms than the full names
of the experiments and facilities.

TableI: Approx. no. of experimentalists in
various experiments. Some
experimentalists are part of multiple
collaborations, we estimate 1500 unique
experimentalists in the field.

Gathering reliable statistics on theorists is extremely difficult. Previously, no estimates were made for the number
of theorists in the field.
• Theorists typically work in small groups consisting of a single Principle Investigator (PI) and their students and
postdoctoral researchers, in more recent years small topical collaborations consisting of 10 - 30 PI’s have
begun to appear such as the BEST, JETSCAPE, MUSES, BAND, MADAI, XTREME collaborations etc.
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Women in Major Conferences
Tab. II shows the fraction of women in the major
experiments in heavy ion physics.

à These percentages indicate that the women is
underrepresented in the field.

Tab. III shows the data from the ALICE collaboration on
the fraction of women by career status.

à The fraction of women clearly declines with
increasing seniority, as expected.

à The decline from PhD students to postdoctoral
researchers is somewhat surprising but may be
partially explained by the geographical
concentration of postdoctoral researchers in
Europe and the United States.

Graduate students are more evenly distributed across institutions. The decline may therefore be caused by
varying fractions of women in physics in different countries.
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• If all else failed, we assigned gender based on their
name with the caveat that this is not a perfect sys-
tem. This was only used when the name was gen-
erally associated with one gender in most cultures.
This accounted for much less than 1% of all names.

• Finally, we updated the database to contain infor-
mation on conference presentations for individual
speakers. This included the year the presentation
was given and whether the presentation was a ple-
nary talk, a parallel talk, or a poster presentation.

Following these steps, we included 2655 individuals
categorized by gender in the database. 90% of individu-
als included in the database were identified based on the
authors knowledge of or interactions with the speakers.
Another 8% of individuals were determined based on the
methods described above. All but one of the remaining
individuals provided their gender through an online fo-
rum when they were made aware of this study. Only
one individual included in the database remains uniden-
tified. Plenary speakers were most likely to be identified
through direct knowledge of the speakers, as they are
generally better known in the field, while poster presen-
ters were most likely to be identified through alternative
methods because they were most likely to be young and
to leave the field.

Using the information from the database we were able
to address our five research questions. The specifics of
analysis - and in some cases additional methods - to ad-
dress each research question are included in the results
section for that question.

IV. RESULTS

A. Demographics

To understand gender representation in the field of
heavy-ion collisions, we aim to determine gender rep-
resentation among theorists and experimentalists sep-
arately. There are 2655 people in our database, 515
(19.4%) of them women and 2140 (80.6%) of them men.
3.

1. Gender Representation Among Experimentalists

Our database included 1594 experimentalists, 352
(22.1%) of them women and 1667 (77.9%) of them men.
This is roughly consistent with the 1500 estimated ex-
perimentalists estimated in section II. The statistical un-
certainty on this estimate if it were a random sample of

3 See Sec. VA for a discussion on the social dynamics that may
lead to di↵erent outcomes for theorists vs. experimentalists, and
break down the data further for each category.

Collider Detector Women (%)

LHC
ALICE 23%
ATLAS ⇠ 30%

RHIC
PHENIX 21%
STAR 15% (7% undeclared)

TABLE IV. Fractions of women in major heavy ion physics
experiments.

PhD Student 31.3%
Post doc 23.2%
Physicist 17.9%

Senior Engineer 12.7%

TABLE V. Fraction of women in ALICE by career status.

the field is negligible. Note that our data base includes
some people who have already left the field and omits
some people who did not (yet) give a presentation at any
of the conferences in our database.
Tab. IV summarizes the fraction of women in the ma-

jor experiments in heavy ion physics. For ALICE and
STAR the current author list was used. In STAR, peo-
ple’s self-identification was used and a significant fraction
of people did not identify their gender. For PHENIX,
the list of members in good standing, which determines
authorship, was used. For ATLAS, the current popula-
tion of active heavy ion physicists in the experiment was
used. Numbers were not available for CMS and LHCb.
These percentages indicate that the fraction of women in
our database is roughly representative of the field as a
whole.
The ALICE collaboration provided the fraction of

women by career status, summarized in tab. V. ”Physi-
cist” includes all PhD physicists, meaning faculty, sta↵
at laboratories, and research scientists. The fraction of
women clearly declines with increasing seniority, as ex-
pected. The decline from PhD students to postdoctoral
researchers is somewhat surprising but may be partially
explained by the geographical concentration of postdoc-
toral researchers in Europe and the United States. Grad-
uate students are more evenly distributed across institu-
tions. The decline may therefore be caused by varying
fractions of women in physics in di↵erent countries.

2. Gender Representation Among Theorists

Our database included 1061 theorists, 163 (15.4%) of
them women and 898 (84.6%) of them men. Similar
to surveying experimental collaborations, we sought a
mechanism for cross checking the fraction of theorists in
the field.
The JETSCAPE school was moved online during the

pandemic and was held from 9–12 AM Eastern, allow-
ing participants all of the the world to attend. There is
no registration fee and, beginning with the first online
school in Summer 2020, all applicants were admitted to

Table III: Fraction of women in ALICE
by career status.
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• If all else failed, we assigned gender based on their
name with the caveat that this is not a perfect sys-
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Post doc 23.2%
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Senior Engineer 12.7%
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the field is negligible. Note that our data base includes
some people who have already left the field and omits
some people who did not (yet) give a presentation at any
of the conferences in our database.
Tab. IV summarizes the fraction of women in the ma-

jor experiments in heavy ion physics. For ALICE and
STAR the current author list was used. In STAR, peo-
ple’s self-identification was used and a significant fraction
of people did not identify their gender. For PHENIX,
the list of members in good standing, which determines
authorship, was used. For ATLAS, the current popula-
tion of active heavy ion physicists in the experiment was
used. Numbers were not available for CMS and LHCb.
These percentages indicate that the fraction of women in
our database is roughly representative of the field as a
whole.
The ALICE collaboration provided the fraction of

women by career status, summarized in tab. V. ”Physi-
cist” includes all PhD physicists, meaning faculty, sta↵
at laboratories, and research scientists. The fraction of
women clearly declines with increasing seniority, as ex-
pected. The decline from PhD students to postdoctoral
researchers is somewhat surprising but may be partially
explained by the geographical concentration of postdoc-
toral researchers in Europe and the United States. Grad-
uate students are more evenly distributed across institu-
tions. The decline may therefore be caused by varying
fractions of women in physics in di↵erent countries.

2. Gender Representation Among Theorists

Our database included 1061 theorists, 163 (15.4%) of
them women and 898 (84.6%) of them men. Similar
to surveying experimental collaborations, we sought a
mechanism for cross checking the fraction of theorists in
the field.
The JETSCAPE school was moved online during the

pandemic and was held from 9–12 AM Eastern, allow-
ing participants all of the the world to attend. There is
no registration fee and, beginning with the first online
school in Summer 2020, all applicants were admitted to

Table II: Fraction of women in major heavy-ion
Physics experiments.
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Abbreviation Name In-Person Participants Online Participants Parallels Plenaries
QM Quark Matter 810 n/a 212 38
HP Hard Probes 273 721 173 34
SQM Strangeness in Quark Matter 245 634 125 44
IS Initial Stages 130 488 99 41

TABLE VII. Table of Major Conferences in the field, their commonly used abbreviations, and the number of participants
average in-person (2013-2019) vs. the number of online participants from (2020-present). Some conferences do not have the
number of participants available online. The average number of parallels and plenaries per conference series is also shown.

FIG. 12. Percentage of parallels plus plenaries give by women
sorted by di↵erent conferences where the conferences are de-
scribed in Tab. VII. Not all conferences are held annually and
older conferences were not all accessible with our script.

While Quark Matter covers the entire field and is, ac-
cordingly the largest and most prestigious of all the con-
ference considered in Tab. VII, the smaller conferences
cater to di↵erent sub-fields. Hard Probes is primarily fo-
cused on jets, heavy-flavor, and electromagnetic probes of
the Quark Gluon Plasma. Strangeness in Quark Matter
has a name that is somewhat misaligned with its current
primary focus, but topics often include heavy-flavor, the
QCD phase diagram including nuclear astrophysics, lat-
tice QCD, and strangeness (although strangeness is no
longer the only focus of the conference). Initial Stages
is focused on the initial state produced immediately af-
ter two heavy-ions collide and covers topics like the color
glass condensate, relativistic hydrodynamics, and con-
nections between the heavy-ion community and the fu-
ture Electron-Ion Collider. Thus, we can compare if cer-
tain sub-fields are assigning more talks to women.

In Fig. 12 we show the percentage of women presenting
parallels+plenaries for each conference series over time.
We find a somewhat surprising trend that has a higher
percentage of women between 2011-2014 across all series,
then a dip around 205-2017, followed by an upward trend

(or plateau) from 2018 and beyond. What is interesting
here is that the dip first occurs in QM15 and then af-
terwards a low point is seen in SQM16, HP16, and IS17.
Because of the influence of Quark Matter, it may be that
this influences speakers chosen in subsequent years at
the smaller conferences. If true, this then implies that
just one edition of QM where the organizers fail to en-
sure gender diversity can have long reaching a↵ects for
years to come. Further studies could look for correlations
between speakers in an edition of QM compared to sub-
sequent smaller conferences. However, we already know
that there is a strong tendency in the field to have a small
handful of people giving many talks, see Sec. XIIIA, so
this further hints at a likely correlation.

With the data that we have it leads to an interest-
ing question that we, unfortunately cannot answer in
this paper: are more women receiving talks in certain
sub-fields (such as SQM and IS) because there are more
women in the field or because the conference organizers
in those sub-fields have implemented better practices to
ensure gender diversity? It is interesting to note that the
preliminary results of this work were shown first in Oc-
tober 2020 (although discussions about diversity issues
were already being held on social media after the partic-
ularly disastrous years of 2015-2017). Thus, it is entirely
possible that in the aftermath of these discussions that
conference organizers were more aware of the issues and
have implemented steps to avoid gender bias.

To attempt to determine if certain subfields have a
higher concentrations of women than others, we study the
percentage of unique speakers (see Eq. (1)) by conference
series that are women in Fig. 13. We find that QM consis-
tently has the worst representation of women compared
to all other conference for both theorists and experimen-
talists. The best representation of women, however, is
di↵erent for theorists vs experimentalists. IS has 19% of
theorists that are women whereas HP has nearly a third
of experimentalists that are women.

As previously pointed out, however, the percentage of
unique speakers who are women may not be equivalent to
the percentage of talks given by women. Thus, using Eq.
(2) we calculate the percentage of talks given by women
and also show this in Fig. 13. We find that for experi-
mental women only the HP conference series has slightly
more women given talks than would be anticipated by the
percentage of unique speakers. It is then probably un-
surprising that HP attracts a large percentage of women
experimentalists because it appears to also consistently

Table IV: Major conferences, their abbreviations, average number of in-person participants from 2013 to 2019, average no.
online participants from 2020 to present, average no. of parallels and plenaries per conference series are shown.

Table V: Percentage of parallels plus plenaries
give by women sorted by different conferences.
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Women in Major Conferences
Discussions:
• It is particularly important that talk allocation gives all scholars a fair chance to present their work.
• There are other inequities in talk distribution like race, ethnicity, participant’s geographical location etc.

à This inhibits the fair consideration of the ideas developed by these scientists and impedes progress in the field.

• In most cases, conference organizers do not openly harbor attitudes against women or their work and do not consciously
aim to underrepresent women among speakers.

• Indeed, many organizing committees make a concerted effort to find female speakers.
• The underrepresentation of women among speakers may arise partly because

• women may be less likely to receive adequate support or mentorship from their supervisors, and, consistent with
extensive social science research indicating that women are less confident [4, 5],

• women may be less likely to submit abstracts for high profile conferences.

Suggestions:
A standing body to oversee major conferences could lead to significant improvements in these conferences. Such a body could
oversee developing more consistent and clear policies such as:
1. Double blind review for first round of abstract review
2. Use a rubric for evaluation of abstracts
3. Use a multi-stage process for determining candidate plenary speakers for major conferences
4. Increase the number of talks and posters

The size of the field has increased significantly, and that may mean that these conferences should grow as well.
We hope that at least some of these ideas will be considered, but at the very least, we hope that this will begin a robust
discussion in the field about who deserves a chance to be heard.
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