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Careers in Particle Physics: Scientists in
Permanent Positions

Jahresversammlung 2022 der deutschen Teilchenphysiker*innen, Bad Honnef, 18 Nov 2022
U. Husemann (KIT), L. Feld (RWTH)



The Survey

Career Paths in Particle Physics

 Goal: shedding light on career paths in particle physics,
both at universities and laboratories

* Target group: scientists who have moved to permanent positions in particle physics
in Germany since 2010

- About 250 candidates contacted through regional contact persons

e Survey:
- Open from September 17 to October 12, 2022

- 127 answers, 108 from target group — at least 10 positions per year
- Thank you very much!

* Joday: first glimpse at the survey data
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ldentification with Gender

To which gender identity do you identify most?
108 Antworten

@® Female

® Male

¢ Diverse

@ Prefer not to say
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PhD in Theory/Experiment

Did you work in experimental or theoretical physics during your doctorate?
108 Antworten

@ Experimental physics
@ Theoretical physics
) Other
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Positions over Time

Separately for experiment/theory
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Tvpe of Positions

First permanent position: kind of position

Wissenschaftliche/r Angestellte/r (E13, E14, BAT lla, BAT Ib, ...)

W2/C3-Professur

Permanent Permanent academic staff ("faculty") outside Germany (lecturer, assistant professor, ...)
W3/C4-Professur mit Leitungsfunktion

Permanent research staff outside Germany (CERN staff, ...)

W3-Professur ohne Leitungsfunktion

First Position

Akademischer Rat/Oberrat (A13, Al4, ...)
Leitende/r Wissenschaftler/in (W3 equivalent e.g. at DESY)
assistant professor, tenure track

W2 equivalent at Max Planck Institute

N=108

About 50% scientific staff, ° w0 “ Entries ° >
50% professors (Or equ ivalent) Current position: kind of position
Wissenschaftliche/r Angestellte/r (E13, E14, ...)
W3-Professur mit Leitungsfunktion
W2-Professur
Akademischer Rat/Oberrat (A13, Al4, ...)
Leitende/r Wissenschaftler/in (W3 equivalent e.g. at DESY) C u rre nt Pos Itl o n
W3-Professur ohne Leitungsfunktion
None of the above.
N=108
6 1IO ZIO 3IO 410 510
Entries
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Duration of Doctorate

25 A

20 A

15 A

Entries
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Doctorate: time to completion (months)
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med=45.0
std =10.7

Theory

Experimental doctorates took
~9 month longer than theoretical
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Duration from Doctorate to First Permanent Position

Entries

17.5 A
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N=73
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20.0
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First permanent position: years after doctorate

17.5

8_

7_

Cut-off at about 12 years

Theory

0.0

2.5

N=34
med=9.5

5.0 7.5 10.0 12.5 15.0
First permanent position: years after doctorate

17.5 20.0
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Special Positions: Fellowships, ...

Postdoc: special non-permanent positions (multiple categories)

None of the above

CERN Fellowship

DESY Fellowship

CERN Limited Duration (LD) Staff

Alexander von Humboldt Fellowship

Stand-in Professorship ("Vertretungsprofessur")

Marie Sktodowska-Curie Fellowship

Entries

Postdoc: special non-permanent positions (multiple categories)

None of the above

CERN Fellowship

DESY Fellowship

CERN fellows
particularly successful

Alexander von Humboldt Fellowship

Professors

CERN Limited Duration (LD) Staff

Multiple entries possible
— number of entries # N

Stand-in Professorship ("Vertretungsprofessur")

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
Entries

9 Jahresversammlung 2022 der deutschen Teilchenphysiker*innen: U. Husemann — Career Paths



Multiple entries possible
— number of entries # N

10

ecial Qualification Positions

Postdoc: qualification positions (multiple categories)

None of the of above

Scientific employee with option for Habilitation (e.g. Wiss. Rat auf Zeit)
Leader of Emmy Noether group

Leader of Helmholtz Young Investigator Group

W1 junior professorship without tenure track

W1 junior professorship with tenure track AI I

Leader of a junior research group funded through other means
Winner of ERC Starting Grant

Heisenberg Fellowship

Heisenberg Professorship

Leader of Max Planck Research Group

N=108

>half of permanent
positions without special
qualification positions

0 10 20 30 40 50
Entries

Postdoc: qualification positions (multiple categories)

60

None of the of above
Leader of Emmy Noether group
Scientific employee with option for Habilitation (e.g. Wiss. Rat auf Zeit)
W1 junior professorship with tenure track
Leader of Helmholtz Young Investigator Group
Winner of ERC Starting Grant P f
W1 junior professorship without tenure track ro esso rs
Leader of a junior research group funded through other means
Heisenberg Fellowship

Heisenberg Professorship

Leader of Max Planck Research Group

2/3 of professors had special
qualification positions

I T T T T T T

0 2 4 6 8 10 12
Entries
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Entries
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30 -
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10 -

N=72
med=2.0
Experiment: std =1.4
number of different
experiments
I |
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Postdoc (experiment): number of experiments

Entries

16 -

14 ~
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10 -

Number of Different Settings

0.0

N=32
med=3.0
std =3.7

Theory:
number of different
research objectives

. N

2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
Non-permanent (theory): number of changes in research objective
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Doctorate: Fraction of Time Spent on Teaching
Only Classroom Teaching

30 A
25 -

20 -

Entries

10 -

12

Experiment

0 5 10
Doctorate: teaching fraction (%)
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Postdoc: Fraction of Time Spent on Teaching

Classroom Teaching and Undergraduate Supervision
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... for career In general

Professors

Last non-permanent position: teaching beneficial?

neutral

somewhat harmful

harmful

don't know

beneficial
somewhat beneficial

Experiment

Last non-permanent position: teaching beneficial?

neutral

somewhat harmfu

beneficial

somewhat beneficial N=73

>40% find teaching at least “somewhat
beneficial” for their careers

Benefit of Teaching as PhD/Postdoc

Theory

Last non-permanent position: teaching beneficial?

neutral

somewhat harmful

harmful

don't know

beneficial

somewhat beneficial
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Subjective Importance of Teaching

... for first permanent position

Professors Experiment Theory

Importance: teaching Importance: teaching Importance: teaching

a little important

a little important a little important

not important

not important not important

somewhat important

somewhat important don't know

don't know
don't know

very important

somewhat important very important

very important

important N

, 73 important
important N=50 mp N=34

~50% find teaching at least “somewhat
Important” for their first permanent position
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Subjective Importance: Summary

Recognition in community - —e— mean and standard deviation .

Experience abroad .
Mentoring/support of colleagues o
Leading a research group 1 °
Data analysis - .
Project management - o
Student supervision 1 .
Number of publication
Number of presentations -
Convenerships 1
Acquisition of third-party funding -
Particle phenomenology - o
Detector Development - °
Operations/calibration/performance - o
Teaching - o
Computing and data science - .
Member of large collaboration - o
Committee membership e
Field theory - o
Gender - °
Dual-career options - o
Nationality - °
Habilitation - °
Mathematical physics | °
Ethnicity - o N=108

Not important Somewhat important ’ Very important
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Outlook

 Warning: this is a snapshot of the last decade — what has worked for careers
INn the past decade may not be working any more in the future

* There is more to be analyzed - ideas welcome
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* Concept for informing/educating early-
career researchers about career paths:

- Address target group directly/personally
- Give concise overview of all options

- Point readers to additional information
Including survey on career path

o Started to create subpage on ketweb.de
so far: hidden
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CAREER PATHS IN PARTICLE PHYSICS

husemann
23.06.22

Are you a doctoral researcher or a young postdoc in particle physics and looking 084314

for the next step in your career? Are you asking yourself: Where should I apply
next? How do I actually do this? Should my goal be to become a professor?

This web page is intented to give you first insights into the many options for
career paths in particle physics (and beyond) leading to permanent positions, to
point you to further material, and to encourage you to talk to your
supervisor(s) and colleagues about your career.

CAREERS IN SCIENCE

There are various types of permanent positions offered in particle physics today,
including:

Professor at a university

Staff scientist at a university

Staff scientist at a big lab or a research institute
Scientific career abroad

Becoming a professor is a great goal, but it is not the only career path in science
and may even be not the career that suits you best. Which of these options would
be the most attractive for you?

For any of these careers, a position as a postdoctoral researcher (postdoc) is
the first step. The next step could be a Young Investigator Group, a junior
professorship, a habilitation position, or a limited-duration position at a research
institute. Each of these options has its own challenges and responsibilities that
you should know about before deciding to embark on any of them.

How about your chances? In particle physics in Germany there are about ??? PhD
exams each year and approx. 30% (???) of the graduates assume a postdoc
position after graduation. About one in ten (???) postdocs is successful in applying
for a Young Investigator Group - with excellent chances for a permanent position
afterwards. Over the last twelve years, between 10 and 20 such permanent
positions were offered in Germany each year.

CAREERS IN SCIENCE MANAGEMENT

Suppose you do not want to pursue a career in science but you still like the
scientific environment. Then a career in science management may be the right
choice for you. Future employers for science managers include universities and
research institutes as well as big funding agencies such as the Deutsche
Forschungsgemeinschaft (DFG), and the German Federal Ministry of Education
and Research (BMBF) and its service providers (“Projekttrager”).

CAREERS IN INDUSTRY AND SERVICES

It is impossible to provide a comprehensive overview of careers in industry and
services for scientists - there are simply way too many options for career paths in
these sectors. Broadly speaking, you should be aware of the differences of
employment in different businesses, in large and small companies, and in old and
young companies. Companies often support for more than one career path, for
example a scientific career and a management career. Which one do you think
would fit your skills and interests best? Have you ever thought of starting a
business yourself and profit from the vast support available for startup
companies?

YOUR SUCCESSFUL APPLICATION: STRATEGIES AND
SUPPORT
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Correlations

Heatmap
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