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Context / 2020 ESPPU

B. Particle physics, with its fundamental questions and technological innovations,
attracts bright young minds. Their education and training are crucial for the needs
of the field and of society at large. For early-career researchers to thrive, the
particle physics community should place strong emphasis on their supervision
and training. Additional measures should be taken in large collaborations to
increase the recognition of individuals developing and maintaining experiments,
computing and software. The particle physics community commits to placing the
principles of equality, diversity and inclusion at the heart of all its activities.

Ref: CERN-ESU-015-2020

A group of Early-Career Researchers (ECRs) has been given a mandate from the European Committee
for Future Accelerators (ECFA) to debate the topics of the current European Strategy Update (ESU)
for Particle Physics and to summarise the outcome in a brief document [1]. A full-day debate with 180

This report aims to provide input from the ECR community on the ESU scheduled to be approved by the 020 UPDA O ROPEA RA
CERN Council in 2020. OR PAR P

This initiative was started towards the end of the consultation period for the ESU, which has taken
place throughout 2019. A total of 180 ECRs from institutes across Europe were invited to a plenary
debate on 15th November 2019. The broad range of possible topics was subdivided into several areas with
common physics or themes to streamline the discussion:

Ref: CERN-OPEN-2020-006

The Early-Career Researchers (ECR) panel of the European Committee for Future Accelerators (ECFA) [1]
formed in January 2021, following the recommendations of an initial ECR debate in November 2019 [2], which
aimed to provide ECR input to the 2020 update to the European Strategy for Particle Physics [3]. Following
this, the panel aims to continue to provide ECR input to ECFA, and to the 2026 update to the European

it g il o HgR Ref: ArXiv: 2407.12761 [acc-ph]



https://cds.cern.ch/record/2708708?ln=fr
https://cds.cern.ch/record/2721370/files/CERN-ESU-015-2020%20Update%20European%20Strategy.pdf
https://arxiv.org/abs/2407.12761

Context / 2026 ESPPU

= This time, the ECR community is aiming to do better:

3 Initiated by the ECFA ECR panel, as an open, community-driven effort
[ A concrete and unified input to the ongoing ESPPU

¥ What's for ?

O Filling the gap, address topics not (necessarily) covered in other inputs,
but of critical importance to ECRs & to the future of the field !




10 October 2024

ECR session @ 3rd ECFA
Workshop in Paris

First working groups
(WGs) established

Timeline

Discussions among WGs,
first draft statements

ECR Workshop
on EPPSU @ CERN

14 November 2024

20th February 2025

Open ECR
Symposium @ CERN

Discussion of survey results
and first full White Paper draft

Presentation of final
results (open to all)

Open Seminar on the
White Paper @ CERN

27 May 2025


https://indico.in2p3.fr/event/32629/timetable/#20241010.detailed
https://indico.in2p3.fr/event/32629/timetable/#20241010.detailed
https://indico.cern.ch/event/1488228
https://indico.cern.ch/event/1488228
https://indico.in2p3.fr/event/32629/timetable/#20241010.detailed
https://indico.in2p3.fr/event/32629/timetable/#20241010.detailed
https://indico.cern.ch/event/1540736/overview
https://indico.cern.ch/event/1540736/overview

Timeline
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https://indico.in2p3.fr/event/32629/timetable/#20241010.detailed
https://indico.in2p3.fr/event/32629/timetable/#20241010.detailed
https://indico.cern.ch/event/1488228
https://indico.cern.ch/event/1488228
https://indico.in2p3.fr/event/32629/timetable/#20241010.detailed
https://indico.in2p3.fr/event/32629/timetable/#20241010.detailed
https://indico.cern.ch/event/1540736/overview
https://indico.cern.ch/event/1540736/overview
https://www.youtube.com/watch?v=hhyWeL24IdA&list=PLbsqUzxZlcP5p4izedCWb7EOP-ZkSH495&t=6822s
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Abstract
This document, written by early career researchers (ECRs) in particle physics, aims to represent
the perspectives of the European ECR community and serves as input for the 2025-2026 update of
the European Strategy for Particle Physics. With input from a community-wide survey, it highlights key
challenges faced by ECRs — career stability, funding access and long-term research opportunities — while
proposing policy recommendations and targeted initiatives. It underscores the importance of practices

fostering diverse, equitable, inclusive and healthy workplaces, as well as of stronger ECR communities,

and highlights how effective ication and

y ons reinforce the societal

relevance of particle physics and promote continued support for large-scale and long-term projects. Finally,
lid is addressed i

the future of both collider and & d-coll

is ing the critical role of

ECRs in shaping future projects.

The ECR contribution is formed of two parts: the ten-page executive summary submitted as input to
the European Strategy for Particle Physics Update and, as backup document, this extended white paper

providing additional context.
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Input to ESPPU / ArXiv:2503.19862

10 pages summary infqt + 100 pages backup
55 recommendations*, i.e. suggestions for
Improvement + statements and examples

Ll

800 survey replies from European ECRs
d & 2022 ECFA ECR Panel survey on
career and diversity ArXiv:2404.02074

O 150 supporters so far (in addition to authors

Bachelor Student / Undergrad
Beyond PostDoc (non-permanent)

Master Student PostDoc
Other

Permanent Position

PhD Student / Doctoral Researcher N=799

* Many recommendations were skipped for this talk.


https://indico.cern.ch/event/1439855/contributions/6461451/
https://arxiv.org/abs/2503.19862
https://arxiv.org/abs/2404.02074
https://indico.cern.ch/event/1522668/overview

Outline

Part I:

1. Careers, wellbeing & DEI
2. Community building & leadership

3. Communication and outreach
Part Il:

4. Future colliders

5. Beyond-collider projects




Career Prospects and wellbeing A

Measures to improve your personal situation?

More eduation/protection against
harassment/bullying/discrimination.
Better childcare/disability support. - JOb Opportunities

More guidelines and accountability on
Supervisors to fulfill their role well.

- Location-stability
- Security

Better workplace culture and environment.
Less administrative overhead and time spent
writing applications.

Lighter workload and more protection against
overtime.

More flexibility for remote work.

Better career mentorship and soft-skill
traini

More job opportt

Better mental health (less pressure/stress,
more support, ...).

Better pay.

No.

000 001 002 003 004 005 006 007 008
Fraction of respondents

Provide information and career paths guidance to early-ECRs
Skills training relevant to academia and industry (mentorship)

Promote at least 3 years postdoc contracts, and more
structured path to permanent positions (whenever possible)

Recognise 2nd & non-research contributions in
evaluations and institutional benchmarks.

Mandatory supervision training to help staff align
expectations and understand supervisee needs

O 80% support mandatory supervision training
O 59% report that no such training exist locally

Great science only happens with great scientists—and careers that retain them 8




Diversity, Equity & Inclusion (DEI)

— Related input: DEI [259]

Talent knows no gender, background, or

identity—our policies shouldn't either.

O 57% struggled at a certain degree with their mental health

O  80% of them suffered discrimination or harassment
Fund institutional mental health services, specially ECRs
Establish DEI offices in all institutions, labs and research centers
Have a publicly accessible Code of Conduct (e.g. CERN) e S,EECbﬁbUCT
Provide mandatory DEI training and safe spaces
Ensure diversity in hiring panels and leadership roles
Guarantee anonymity and discretion in complaint

L OO0 ddd

It's all about respect

Enforce Zero-tolerance for harassment and discrimination



https://indico.cern.ch/event/1439855/contributions/6461679/

Leadership, recognition
& ECRs community building g -

Y
WE My opinion is heard in my group (N=754)

[ W My opinion is heard in my collaboration (N=714)

ly- W My opinion is heard in EPPSU (N=666)
Wmm My decision on pursuing future in academia depends on EPPSU (N=727)
0.5 47

[ Include ECRs in executive boards, topical WGs
and conferences organization & ECR sessions

"

(A Ensure transparency in the selection of PPG scientific
secretaries, clearly define their role and responsibilities
toward the community

(1 Democratic ECFA ECR selection & Mandate ECFA ECR 0.1-
panel to send an ECR delegation to the ESG

@ Dedicated funding to organise events (e.g. national s & & W
e . & &
forums) and activities to strengthen the community & ¢ & S

Fraction of responden

[  Inclusivity: dedicated ECFA panel on beyond-collider experiments

ECRs need a stronger voice in strategic roles and leadership 10




Communicating the importance of PP

Several of our recommendations align with input from
IPPOG [60], EPPCN [144] and INFN Communication Office [66]
& a collaboration is foreseen (in the near future) !

Inspire the next gen of physicists
Effective Science

communication and _
Outreach |

Secure support and funding

Give back to society
/ ﬁ

Outreach culture

Of ECRs already active in outreach _ Promote ogtr_each s @ integral part of
science, sustaining motivation amongst ECRs



https://indico.cern.ch/event/1439855/contributions/6461452/
https://indico.cern.ch/event/1439855/contributions/6461529/
https://indico.cern.ch/event/1439855/contributions/6461467/

Do not feel adequately valued

(o]
a0 for their outreach work

Recognition
Recognise and reward outreach and

communication efforts, and integrate
them into institutional benchmarks

Of ECRs do not feel adequately trained

409 . N
0% to do science communication

Training & Resources

The community should develop standardised training
and provide a centralised outreach platform

A lot of material already available!

(IPPOG is working on a centralised platform)

Are motivated to engage with
the public on topics of future
projects in particle physics

Future discoveries can be limited by several
factors. The Community should change the

Storytelling

Advertize the role of future experiments as
observatories, rather than discovery machines

12



Future Experiments

Colliders and Beyond



Diverse Engagement with Survey

I
What is your field of research / work?
Accelerator Theory
Software & Computing
Engineering

Phenomenology

Other

Experiment

N=803 (191 multi responses)

If applicable, what experiment are you working on?

ALICE

Other

Nuclear physics

ATLAS Neutrino

LHCb

Belle Il Hadron physics

Future Collider
CMS

Direct dark matter detection Fixed target

N=658 (122 multi responses)

14



Criteria for a future collider

80 % of respondents want a future flagship collider

Deciding criteria for which future flagship collider (point-based prioritisation in survey)

— Driving factors — Medium — Less
e Technological innovation U.pgra.de ESS
. . Timeline
e Physics baseline program .
. Social acceptance
e Collaboration .
Location

e 74 % say the flagship collider should be built in the most sustainable way
e Social acceptance important for any flagship option



Criteria for a future collider

80 % of respondents want a future flagship collider

Deciding criteria for which future flagship collider (point-based prioritization in survey)

— Driving factors — Medium — Less
e Technological innovation U.p gra.de Bat
. . Timeline
e Physics baseline program :
. Social acceptance
e Collaboration :
Location

ECRs prioritize an ambitious project — Sustainability and social acceptance
technologically and scientifically are necessary conditions — should not

drive the collider decision




Which future collider?

— Driving factors Which collider?

e Technological innovation 28% circular e’e™

e Physics baseline program 15% muon collider

e Collaboration 14% hadron collider
8% linear e*e’

23% no strong opinion/don’t know
9% any collider ASAP

e FC-active ECRs: ~ 60 % voted for “their” project,
second most common is any collider ASAP

17



Which future collider?

— Driving factors Which collider?

e Technological innovation 28% circular e’e™

e Physics baseline program 15% muon collider

e Collaboration 14% hadron collider
8% linear e*e’

23% no strong opinion/don’t know
9% any collider ASAP

Signiﬁcant T e FC-active ECRs: ~ 60 % voted for_ “their” project,
needed to unify second most common is any collider ASAP
community behind of ECRs are willing to

selected project even if their preferred collider option is not prioritised.




How far into the future should the
particle physics community make plans with this

ESPPU Time Coverage

Until 2030 - 2035

Until 2035 - 2045

e Upgrade path not prioritized as driving factor
ESPPU should make plans < 2065

Until 2045 - 2065

Until 2060 - 2095

Call for a timely decision — avoids uncertainty (5 R

e Career planning, motivation for funding bodies v oR . GE o
e Not fastest project, but fast decision

The ESPPU should urge the CERN
Council to make a timely decision on

A clear recommendation on the next

flagship collider for Europe should be
given in this ESPPU process.

the next flagship.




The decision process

ESPPU community driven process

— some communications represent one project as “the default option”
— some communications exert pressure to conform, rather than convincing to agree

The process towards defining the European
strategy for particle physics must be more
transparent and democratic. After the decision

has been made, a structured explanation of the
criteria which led to a certain result is necessary.

We advocate for a fair and open process

A fair and inclusive decision process is essential
to create acceptance for the decision among
proponents of the future collider alternatives and

is vital for trust in the procedure. Proponents of
the leading project must work to gather support
for their project.

e Selection of collider is
e Show

reasoning of the outcome of the ESPPU

20



Future colliders and beyond

Beyond-collider experiments and activities should maintain a prominent role in the European particle
physics landscape, both as groundbreaking activities in their own right and as pathfinders for collider

searches. Their diversity in scale, infrastructure and duration should be valued and sustained in order to
maintain a thriving beyond-collider landscape.

Budget balance adjustment?

[lagship] < [smaller projects]

Budget balance between flagship collider and
smaller projects should remain roughly steady —

[flagship] < [smaller projects]

[no change]

[flagship] > [smaller projects]

[flagship] = [smaller projects]

Strong ECR support for the
beyond-collider fields

[don't know]

Note: 60 % of experimentalist 00 005 010 015 020 025 030 0.35
. . Fracti f t
respondents work in colliders fRticn G fesedndenic 21




Actions to benefit beyond-collider fields

Dedicated funding scheme

Beyond colliders

Rather much

Forum for beyond-collider researchers: collaboration & coherence

Somewhat

e Easier transition between collider and beyond-collider fields e
e Dedicated beyond-collider funding

Not at all

N=656

e Beyond-collider ECFA panel

T T T
0.0 0.1 0.2 0.3 0.4

Easier transition C/BC experiments

Significantly

Rather much

Somewhat

Rather little

Not at all

N=6j8

0.60 0.65 0.‘10 0.‘15 0.‘20 0.‘25 0.:30 0.35 0.:10
Fraction of respondents



Beyond colliders

Forum for beyond-collider researchers: collaboration & coherence

e Easier transition between collider and beyond-collider fields
e Dedicated beyond-collider funding
e Beyond-collider ECFA panel

ESPPU should include concrete recommendations for beyond-collider particle physics

o pressing measurements, theoretical progress, required instrumentation and
research infrastructure
o career guidance, motivation to funding bodies

Strengthen beyond-collider fields with
and

23



Conclusions



Conclusions

Investing in ECRs is to invest in the
future of particle physics

Great science only happens with great
scientists—and careers that retain them
Inclusion needs structure:

— DEl offices — mentorship

Value all contributions: analysis,
software, R&D, outreach and comm.
ECRs need a stronger voice in strategy
and leadership

Flagship collider:

e Ambitious flagship
— technologically — scientifically
— collaborative — sustainable

e No majority for single project:
openness to harmonization

e Timely decision

e Fair and transparent process
Beyond colliders:

e Retain budget balance

e Dedicated forum

e Concrete ESPPU recommendations

25



Thank you

on behalf of the ECR White Paper team



BACKUP



urvey demographics

your work?

What is your region of work/origin?

What is your academic status group?
Bachelor Student / Undergrad

What is the country (or CERN) where you do 67
| | .

N Work (N=804)

W Origin (N=797) Beyond PostDoc (non-permanent)

Master Student PostDoc

Fraction

Other

Permanent Position

What is your field of research / work?

If applicable, what experiment are you working on?

Theory
Software & Computing

Accelerator

ALICE

Other

Engineering Nuclear physics
Phenomenology

ATLAS Neutrino

Other LHCh

Belle Il Hadron physic:

Future Collider
CMS

Direct dark matter detection Fixed target

Experiment

N=658 (122 multi responses)

N=803 (191 multi responses)

PhD Student / Doctoral Researcher

N=799

How many years ago did you finish your PhD
Which future collider project are you working on?

>10
CEpc C3  Other

CLIC; CLICdet Muon Collider

LHeC / FCC-eh

ILC; ILD, SiD

HALHF

FCC-hh

28

FCC-ee; CLD, IDEA, ALLEGRO (ILD, etc.) N=97 (33 multi responses)



Career

Does your (main) institute provide supervision training? Do you think people supervising others should mandatorily follow such a training?

No, there is no supervision training and | think there should
not be a mandatery training for all people in supervisory roles

No, there is no a supervision training but | think there should
be a mandatory training for all people in supervisory rales

Yes, there is a supervision training but | think there should
not be a mandatory training for all people in supervisory roles

Yes, there is 3 supervision training and | think there should
be a mandatory training for all people in supervisory roles

0.0 0.1 0.2 0.3 0.4 0.5
Fraction of respondents



Wellbeing

| have struggled/ | have been struggling with mental health during my research career.

Strongly disagree

Rather disagree

Neither agree nor disagree

Rather agree

Strongly agree

0.00 0.05 0.10 0.15 0.20 0.25 0.30
Fraction of respondents



Communication

What are the main reasons behind your answer to the previous question?
I am not motivated to engage with the public because ... !
Please select at most 3 answers

it has no added value for me personally (for career prospects)

people do not care and do not understand anyway -

it is a waste of time

it is not our job as researches, but e.qg. of teachers

science should speak for itself

0.0 0.1 0.2 0.3 0.4 0.5
Fraction of respondents

31



But where?

® ﬂagShIp appl’eCia’[ed' but Would you move to the place specified below to work on a future collider?
. . I CERN
for selecting a collider ——
i 500 1 I Japan
e Opennessto crucial for the mm China
next flagship, regardless of location 400
e Europe should build if a

major collider is approved

number of responses
w
o
o

N
o
o

100 1

European ECRs hesitant to relocate to the US,
Japan or China for alternative flagship colliders.

32



