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Data collected

Data obtained: Jun-October 2023. 6x6 table with number of experi-
mental nuclear physics researchers, affiliated to research institutions,
per NuPECC European country or associate (25x36 numbers).

6 columns: Professional status, separated by gender.
Staff Male and Female
Researchers in Permanent positions with PhD degree
Non-permanent Male and Female
Researchers in temporary positions with PhD degree
PhD student Male and Female
Researchers enroled in a PhD program

6 rows: Research areas.
NSR: Nuclear structure and reactions
NAP: Nuclear astrophysics
HIP: Heavy Ion Physics.
HAD: Hadron physics
SYM: Nuclei as laboratories/symmetry tests
APP: Applications of nuclear science
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General tables

Germany, France, Italy and
Poland have the largest number
of researchers

Switzerland, Hungary, Chequia,
Slovakia largest as ratio to pop-
ulation

Global numbers are stable. or
slightly increasing, with time.

Experiment 4106 . Theory
(previous survey) 1240. Ratio
Exp/Theory 3.3
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Map incl. Theory
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Experimental Nuclear Physics in Europe
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Sustainability of Experimental Nuclear Physics in Europe

Experimental Nucl Phys Staff Non-P PhD
Present researchers (2023) 2054 700 1352
Average Duration (yr) 30 5 4
Open Positions required per year 68 140 338
Potential candidates (from europe) 140 338 -
Coverage ratio 2.0 2.4 -

Coverage ratio per line Staff Non-P
Nuclear structure and reactions 1.9 2.8
Nuclear Astrophysics 1.8 2.2
Heavy Ion Physics 2.2 2.6
Hadron physics 2.6 2.2
Symmetry 3.6 2.1
Applications 1.8 2.2
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Statistical analysis for the country distribution

The purpose is to evaluate how the number of researchers in a given line
and in a given country nl

c, differ from the expected values given European

averages λl
c = Ncp

l
e, where ple = Nl

Ne
is the european probability of doing

research in a given line.

The Poisson distribution with a mean λl
c gives the expected values of the

probabilities of nl
c provided that they are fully consistent with the european

probabilities.

For each country, the vector v⃗c with components vlc =
nl
c−λl

c√
Nc

, has expec-

tation values ⟨vlc⟩ = 0 and ⟨|v⃗c|2⟩ =
∑

l λ
l
c

Nc
= 1, in the Poisson distribution.

A principal component analysis on v⃗c allows to determine the principal com-
ponents vpc , combinations of vlc which explain a larger part of the variance.

Countries for which
∑

p(v
p
c )

2 ≤ 1 are consistent with the Poisson distri-
butions and thus do not differ significantly from the european distribution.
This is indicated in the red line.
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Distribution of countries per research lines

Germany has a
stronger impact
in Hadronic
Physics

France has a
strong contribu-
tion in Nuclear
Structure and
Reactions

Italy has a
strong contribu-
tion in nuclear
astrophysics

Poland follows
the european
average in re-
search lines
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Principal component analysis per research lines
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Distribution of countries per researcher status and gender
Germany has a
large number of
PhD and Non-
Permanent posi-
tions, relative to
the staff.

Italy has a small
number of PhD
students.

Germany has a
small fraction of
female staff.

Poland has a
small fraction
of female non-
permanent.

Italy and France
have larger frac-
tions of female re-
searchers.
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Principal component analysis per research status
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Gender ratios and personnel contributions

Gender ratio M/F Staff Non-P PhD
Europe 3.2 2.5 2.3
Germany 6.1 3.0 2.8
France 2.3 1.3 2.1
Italy 2.8 1.7 2.1
Poland 2.3 6.0 1.5

Gender ratio for EU scientists and engineers 1.44 (Eurostat 2020).

Contribution to Europe % Staff Non-P PhD Researchers
Germany 14.9 33.4 28.8 22.6
France 16.2 9.7 11.1 13.4
Italy 14.0 8.5 6.0 10.4
Poland 8.4 4.0 7.9 7.5
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Some personal thoughts, inspired by the previous numbers

Nuclear physics has a robust and stable experimental community in
Europe, well coordinated with theory. Reduction in some countries is
compensated by increase in others.

Experimental nuclear physics in Europe covers six research areas.
Most european countries contribute to all areas, with different in-
tensities.

There are enough early- and mid-career scientists to allow for the
sustainability of the field. Academic careers in experimental nuclear
physics are demanding, although feasible, for young scientists.

Germany plays a crucial role in Europe as provider of 29 % of PhD
and 33 % of Non-permanent positions.

Experimental Nuclear physics is male dominated, although it may be-
come less so in the future, provided that promotion is gender-neutral.
There are significant variations per country and status.

A detailed study of the Non-permanent stage will be very relevant.
What are the contract duration? How are the economic conditions?
How is the balance of work vs personal life? Do female PhD shun
temporary positions in some countries?

NuPECC survey on experimental Nuclear Physics



Acknowledgements

NuPECC task force organizing the survey:
Patricia Roussel-Chomaz, Daniel Bemmerer, AdamMaj, Eugenio Nappi,
W. Wagner, Ulf Meißner.

Conveners providing the national data.
J. Gaardhoje, E. Nappi, N. Marguinean, E. Widmann, S. Goriely,
V. Wagner, P. Greenless, P. Rousell-Chomaz, S. Harissopoulos, R.
Snellings, E. Alves, J. Vesic, W. Gyorgy, A. Rothkopf, A. Maj, M.
Venhart, D. Rudolph R. Herzberg, T. Rodriguez, D. Bemerer, K.
Kirch, I. Tserruya, R. Nchodu, J. Mnich, H. Sakurai

NuPECC survey on experimental Nuclear Physics


	NuPECC survey 
	Global results for Experimental Nuclear Physics in Europe
	Distribution of countries per research lines
	Distribution of countries per researcher status and gender
	Final Remarks 

