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CERN at Swedish Universities

● Sweden is one of the 12 founding members of CERN.
● Swedish groups run a diverse research program in particle, nuclear, 

atomic, environmental and accelerator physics.

● Involved in ALICE, ATLAS and ISOLDE since their foundations.
○ Significant funding from the Swedish Research Council (VR) and the Knut 

and Alice Wallenberg (KAW) Foundation.
● Sweden also participating in ALPHA, AWAKE, CLIC, CLOUD, GBAR,

HL-LHC and LHCb.

Source: CERN Greybook

Numbers include also e.g.
emerita and master students

https://greybook.cern.ch/country/detail?id=SE
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CERN at Swedish Universities

Stockholm University (SU)

ALPHA & GBAR (1/1)
ATLAS (15/27)
CLOUD (2/2)
ISOLDE (0/1)

Uppsala University (UU)

ATLAS (10/13)
CLIC Test Facility 3 (2/7)
LHCb (4/4)
Neutron Time-Of-Flight Experiment (0/2)
Water Cherenkov Test Experiment (0/3)

Lund University (LU)

ALICE (10/19)
ATLAS (10/26)
ISOLDE (5/6)

Royal Institute of

Technology (KTH)

ATLAS (6/11)

Gothenburg University (GU)

ISOLDE (7/7)

European Spallation

Source (ESS)

RD51 (4/14)

Mid Sweden University

MEDIPIX 3 (0/1)

Chalmers University

of Technology

ISOLDE (8/9)

● 9 institutes are engaged in CERN experiments (authors/all).
● Related (non-CERN) activities:

○ particle physics at ESS (talk by V. Santoro)
○ nuclear physics (talk by J. Cederkäll)
○ astroparticle physics (talk by C. Finley)
○ accelerator physics (talk by M. Olvegård)
○ theory (talks by J. Rathsman & R. Catena)

Source: CERN Greybook

https://greybook.cern.ch/country/detail?id=SE
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● ATLAS - KTH, LU, SU, UU (41 authors, 77 members)

○ Broad program focusing on Higgs and BSM physics.
○ KTH and SU contributed to the 

construction of the calorimeter
system and calorimeter trigger
electronics.

○ LU and UU built part of the
tracking system.

○ LU built part of the LUCID
luminosity detector.

○ Phase-II upgrade commitments
to ITk (LU and UU), HGTD (KTH)
and TileCal (SU) projects.

○ Committed to operations and data preparation through e.g. trigger, data 
quality, luminosity, reconstruction software, ...

LHC experiments

See talks by
J. Strandberg

and R. Brenner
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● ALICE - LU (10 authors, 18 members)

○ Study hadronic processes and the
quark-gluon plasma.

○ Participated in the construction
and upgrades of the TPC readout
electronics.

○ Involved in development of the
inner tracker system (ITS3)
upgrade project.

● LHCb - UU (4 authors, 4 members)

○ New initiative among Swedish scientists.
○ Study heavy-flavour hadrons and

CP violation.
○ Contribute to maintenance and

operation for the vertex locator (VELO).

LHC experiments

VELO
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● Since the 1990’s, the Swedish involvement in the LHC experiments has 
been coordinated through the LHC consortium (LHCK).

● Composed of one representative from each of the Swedish LHC groups 
(KTH, LU, SU, UU in ATLAS and LU in ALICE).
○ LHCb does not have national infrastructure support from VR

(two-step application process in competition with other proposals) and 
is thus not represented in LHCK.

● Beneficial to collaborate and coordinate between Swedish groups and act 
together towards funding agencies.

● Common funding requests for:
○ construction
○ CORE and non-CORE upgrade
○ maintenance and operation

  now including also the Swedish
share for grid computing

LHCK
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● ISOLDE - Chalmers, GU, LU (20 authors, 22 members) 

● Isotope separator initiated by Denmark, Norway and Sweden,
to study exotic atomic nuclei.

● Swedish physicists involved in development of the REX-ISOLDE post-
accelerator and the upgrade of the Resonance Ionization Laser Ion Source 
(RILIS) as part of the High Intensity and Energy ISOLDE (HIE-ISOLDE) 
project.

● ISOLDE Solenoidal Spectrometer (ISS) (Chalmers and LU).
○ Evolution of nuclear shell structure, collective

nuclear properties, nuclear astrophysics, ...
● GANDALPH, led by laser spectroscopy group at GU.

○ Spectroscopy of radioactive negative ions.
● Miniball gamma-ray spectrometer

○ Detect outgoing gamma-rays
and charged particles
from nuclear reactions.

ISOLDE

See talk by
J. Cederkäll
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● ALPHA - SU (1 author, 1 member)

○ The first experiment to trap antihydrogen atoms, to
observe the 1S-2S transition in antihydrogen, and to
measure its hyperfine spectrum.

● GBAR - SU (1 author, 1 member)

○ Makes and traps antihydrogen ions 
(antiproton + 2 positrons) to study
antimatter gravity as it falls.

● CLOUD - SU (2 authors, 2 members)

○ Swedish contribution is focused on
connecting molecular observations
from the CLOUD chamber with the
real atmosphere, through numerical
modeling and comparisons to field
observations.

AD and CLOUD
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● HL-LHC

○ UU is involved in accelerator development and tests for HL-LHC.
○ Coupling cryostats for connecting regular and superconducting cables, 

anti-cryostats for high-precision magnetic measurements and tests of 
superconducting magnets.

● Other accelerator activities

○ UU is working on the test facility for CLIC.
○ UU is also involved in development of the radio frequency system for 

AWAKE.

Accelerator R&D

See talk by
M. Olvegård



RECFA visit to Sweden, Lund 16/5 2024 p. 10

● Part of the LHC data flow is managed by the Nordic Tier1 activity (NT1) of 
the Nordic e-Infrastructure Collaboration (NeIC).
○ The Swedish share of CPU, disk and tape is provided by

national data centres in Linköping and Umeå.

● The LU and UU groups contribute to the operation of NT1 and
work with development of grid middleware ARC used at NT1.

● Sweden has also hosted a Tier2 facility that will be phased out.

Computing

See talk by
O. Smirnova
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● Sweden pays ~2.5% of the CERN budget.
● Our industrial return is significantly lower.

○ Industrial return coefficient of 0.37 in 2023 (down from 0.61 in 2019-
2022). → Very poorly balanced country.

○ Industrial service index even worse at 0.02.
  Expected since tends to go to nearby countries.

Return on investment



RECFA visit to Sweden, Lund 16/5 2024 p. 12

● Sweden pays ~2.5% of the CERN budget.
● Our industrial return is significantly lower.

○ Industrial return coefficient of 0.37 in 2023 (down from 0.61 in 2019-
2022). → Very poorly balanced country.

○ Industrial service index even worse at 0.02.
  Expected since tends to go to nearby countries.

Return on investment



RECFA visit to Sweden, Lund 16/5 2024 p. 13

● Sweden pays ~2.5% of the CERN budget.
● Our industrial return is significantly lower.

○ Industrial return coefficient of 0.37 in 2023 (down from 0.61 in 2019-
2022). → Very poorly balanced country.

○ Industrial service index even worse at 0.02.
  Expected since tends to go to nearby countries.

● Also under-represented among staff, fellows, students and users.
○ 0.9% of CERN staff, 1.2% of CERN fellows and 0.5% of CERN users with a 

Swedish nationality at the end of 2022.
○ 1.3% of staff, 1.0% of fellow, 1.6% of technical/doctoral student, 1.4% of 

summer student and 0.6% of administrative student applications went 
to candidates with Swedish nationality in the period 2018-2022.

○ Similar numbers over many years.

Return on investment
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● The number of 
Swedish users, by 
nationality or 
institute, have 
been stable over 
time, but low 
relative to the 
Swedish CERN 
share.

CERN user statistics

Swedish CERN share
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Application statistics
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● Launched in 2017, co-funded by VR and
the innovation agency Vinnova.

● Industrial Liaison Office (ILO) and
Knowledge Transfer Office (KTO)
towards CERN.

● Monitor CERN procurements, match with
Swedish companies and provide support
throughout the process.

● Organize outreach events targeting students.
● Inform about jobs and career opportunities

at CERN.
● Continued support to BiSS - for ILO, KTO and

outreach - is important.
● More stakeholders should be included.

○ Currently involve Chalmers, Luleå, Lund, Uppsala and Research 
Institutes of Sweden (RISE) but e.g. no institutes in Stockholm.

Big Science Sweden (BiSS)
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Recent examples

● Industry contracts

● Outreach events See talk by C. Ohm

Wires for ATLAS

Superconducting magnets
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Research funding in Sweden
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● A large fraction of the R&D funding in Sweden comes from, and goes to, 
the business sector.

● The largest funder
of R&D at universities
is the public sector
(i.e. government).

● In 2021, 33 billion SEK 
went from the public
sector to the higher
education sector
(universities and
university colleges).
○ 22 billion SEK of these

in direct funding,
○ and 8.1 billion SEK

through competitive
grants from VR.

33

1 CHF =1 € = 12 SEK 
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● Faculty positions are funded by the universities.
○ Number of faculty in Swedish CERN-related groups is relatively stable.

  Exception is SU ATLAS group with no hires done since 2011.
Faculty has reduced from 11 (2011) to 4 (2024). 

○ Funding model varies between universities. Strong pressure everywhere 
to secure external funding (VR, KAW, ERC) to cover part of the salary or 
to reduce the teaching load.
  Teaching load of up to 50-80% for faculty without external funding.

● Typically no university funding for PhD students and postdocs.
○ Still a sizeable young community thanks to individual project grants

(~3 MSEK) and large project and environment grants (~20-30 MSEK).
  This external funding is typically for research and cannot be used to 

pay postdocs focusing on instrumentation, maintenance or operations.
● Some permanent technical staff at universities, but many of them were 

hired long ago and are close to retirement.
○ New hires difficult in prevailing excellence-centric, individualistic model.

Research funding in Sweden
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● Relative time spent on different tasks:

Research funding in Sweden
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Swedish infrastructure funding
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MAX IV

Convention-bound memberships

International infrastructures: experiments or
                                                            deliverables

ESS in-kind

Interational memberships

SNIC

National infrastructure

Funding to allocate  

● Direct grants to ESS are not shown (they amounted to 1179 million SEK in 
2022).

Funding (420 MSEK) that the government
allocates to VR for designated convention-
bound memberships.

SNIC replaced by
NAISS in 2023

CERN
303

Operation
CERN exp.

22 (13)

1 CHF =1 € = 12 SEK 

● Of the 8.1 billion SEK from VR, 3 billion SEK go to research infrastructures.
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● CERN-related activities that have national research infrastructure support 
from VR are ALICE, ATLAS and ISOLDE.

● The ongoing grants from VR for these infrastructures are:

● Swedish researchers also hold several individual research grants, mainly 
from VR and KAW.

● Also two large KAW project grants spanning theory and experiment.

Swedish infrastructure funding

Activity Purpose Period Amount

(granted/applied)

Comment

ALICE & ATLAS Operations 2024-2028 (108/142) MSEK Mainly funds for M&O fees, travel, CERN 
residency and computing.

ATLAS Phase-II CORE upgrade 2015-2024 (44/81) MSEK Only CORE costs approved.
Prolongation to 2026 needed.
Cost increases due to SEK/CHF exchange 
rate is covered by VR.

ATLAS Phase-II non-CORE 
upgrade

2019-2023 (19/19) MSEK Prolongation to 2026 needed.
Cost increases due to COVID and other 
delays are partly covered by universities.

ALICE ITS3 upgrade (in LS3) 2022-2027 (11.7/12.1) MSEK

ISOLDE Membership fee 2023-2026 (2.2/2.2) MSEK

1 CHF =1 € = 12 SEK 
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● Sweden is a founding member of CERN and has a broad and rich CERN-
centred research program.
○ Particle, nuclear, atomic, environmental and accelerator physics.

● Room for improvement in the Swedish presence at CERN.
○ Under-represented among CERN users.

  Partly due to mismatch between infrastructure and research funding. 
Lack of support on group level for using the funded infrastructures. 

  Research funding is predominantly individualistic and short-term (~4y). 
Working in a team is considered negatively in individual applications.

○ Return on investment at CERN has been consistently low over many 
years, in supply/service contracts and in staff/fellow/student positions.
  Used to have dedicated funding from VR for CERN summer and 

technical students, but this scheme has been ended.
  Has lacked dedicated programs to reach out to students and young 

scientists about career opportunities at CERN.
 → BiSS plays an important role here. Needs continued funding.

Final remarks
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● The infrastructure funding model, with short (~5y) funding cycles and lack 
of contingency, is poorly suited for large-scale and long-term international 
projects.
○ The infrastructure funding from VR, partly used for membership fees 

paid yearly in CHF, is allocated in SEK at the start of a funding period.
 → Weakened SEK currency relative to CHF/EUR requires extra funding to 

be granted, which eats into the funding for other infrastructure projects.
● Difficult to hire permanent technical staff at universities for computing, 

instrumentation, maintenance, operations, due to individualistic system.
● No funding for ECFA, ACCU, IPPOG, neither for membership fees nor for 

travel to meetings. VR requests not granted, no flexible funding available.
 → Participation to meetings has to be paid by individual research grants 

while representing Sweden. Time and effort to find funding for small fees.
● Sweden does not take full advantage of the incredible opportunities that 

CERN presents. Room to improve the research, knowledge-building, and 
industrial return to Sweden from membership in CERN and experiments!

Final remarks
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Backup
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● The division of the funding from VR:

Swedish funding system



RECFA visit to Sweden, Lund 16/5 2024 p. 27

● The funding to the higher education sector comes from the following 
sources:

Swedish funding system

Other sources 

EU incl. ERC
Private companies

Public research
    foundations

Regions and municipalities

Other governmental agencies
Research councils

Direct fundsorganisationsorganisations
    Private non-profit      
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● The funding distributed over the large universities:

Swedish funding system

R&D funding, million SEK        
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● Number of employees in the higher education sector:

Swedish funding system

Year
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Associate professor

PhD student

Support staff

Professor

Adjoint professor

Researcher

Postdoc

Assistant professor
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Industrial return

Sweden is very poorly balanced Sweden is poorly balanced
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Industrial return
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Industrial return
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Industrial return
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● Sweden is a very poorly balanced country with an industrial return 
coefficient in 2023 of 0.37 (down from 0.61 in 2019-2022).

Industrial return
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● Industrial service payments to Swedish companies amounted to 
58 kCHF in 2023, corresponding to an index of 0.02.

● Less of a worry since the industrial services more naturally go to countries 
in the CERN vicinity.

Industrial return
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