
Physics Beyond Colliders
Closeout 5th Annual Workshop
Gianluigi Arduini, Joerg Jaeckel, Gunar Schnell, Claude Vallée

Acknowledgements: All Participants of the Workshop, all PBC Accelerator and Physics Working Groups and 
collaborators. 

(Many slides pictures taken from Workshop. Thanks!)

CERN, 27th March 2024



Good News to start the Workshop

Sticker Available J



ECN3 High Intensity Programme approved: 

SHiP will search for Feebly Interacting Particles at the Beam dump Facility  
with a physics programme extending beyond the next decade and 
contributing to maintain an exciting diverse programme in the North Area

ECN3/BDF/SHiP is going to be followed-up by the SPSC and the BDF WG is discontinued

Good News to start the Workshop



BBC “discovers” Dark Matter 
and Fixed Targets 
on Monday 

Victor de Schwanberg/Science Photo 
Library

Both pictures from https://www.bbc.com/news/science-environment-68631692



European Strategy
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Council approved timeline for the update of the European 
Strategy for Particle Physics: 
• community input by 31 March 2025
• process to be concluded by June 2026
Diverse physics programme remains one of the ingredients of 
the strategy preparation 

è PBC to contribute



Forward Physics Facility

Current status and plans

Detectors layout being defined, overall 
Integration

è Clarify plans with regard to SND

Updated facility document by June 2024

LoI to be submitted early 2025
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Forward Physics Facility

Complementarity with present 
and approved experiments to be 
further detailed:
• BSM searches beyond PBC 

benchmarks

• Neutrino physics

• Potential to have impact on HL-LHC 
main experiments’ programme (PDFs 
etc.)

èDiscuss Complementarity between
SHiP and FPF considering broader
physics case

èQuantify impact on BSM searches

èCompare to SMOG2 and other
measurements of PDFs and
investigate complementarity

èQuantify systematics at low-x
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Large-Angle LLP Searches

Codex-beta: Good progress on 
construction.

(embedded into LHCb)

(pre-)Anubis: Test setup running. Data 
taken!

(embedded into ATLAS)

MATHUSLA: re-scoping after P5

factor 10 size reduction to save cost

è Update Physics case in light of SHiP. 
Highlight complementarity.

è Investigate physics potential in 
comparison to main detectors at LHC,    
(in particular in light of new analysis
strategies such as the one proposed for
LHCb)

è Possible Discussion between
SHiP/FPF/Large-Angle LLP/NA64 theory
to consider benchmarks models and
beyond
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LHC Fixed Target
LHCSpin: 

• SMOG2 as a successful demonstrator of FT and Collider 
running simultaneously

• encouraging experimental results for the recombination 
of polarized Hydrogen atoms into polarized Hydrogen 
molecules in a carbon coated storage cell è
confirmation needed

Crystals: Progress with the preparation of the 
Proof of Principle tests in LSS3 è Beam tests 
expected in 2025

• LoI to be submitted to LHCC

• SMOG2 data to provide data for Λc

è Investigate E and B in crystal and the uncertainties 
related to those 9



Gamma Factory Proof of Principle
Validation of the main building blocks for a proof of 
principle experiment (thanks to IJCLab & SY/STI):
• Oscillator with excellent stability/low phase noise
• Locking with high finesse cavity at low power
• Environmental vibration measurements
• Laser line stability investigations ongoing (North Area). End of the 

year
• Tests at higher power with 4 mirror cavity to come

Simulations to assess the possibility to achieve 
transverse emittance cooling for ion beams 
encouraging

è Define clear physics case for Proof of Principle
(e.g. Xenon cooling (helpful for ALICE))



NA Ion Experiments

• Document in preparation

• Ion needs and viable scenario for
sharing between users with
different species
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NA Ion Experiments NA60+
NA61/SHINE
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Progress 
on detector



NA ION Experiments Physics Case
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Cartoon

vs Calculation
èMake Physics Case simple 

to understand and picture
for non-experts

èWhich questions can be
answered? How?

èInterplay with other
experiments.



Neutrinos: ENUBET/NuTag SBL

• Neutrino cross sections (dominant 
systematic for future experiments)

• Know neutrino energy (second leading
systematic)

• Merging of the ENUBET and NuTAG
proposal have led to a reduction of the
required pot by factor 5 to 10
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Progress on design

è Potential sites to be investigated for the strategy?



NA64
- Data Taking going on J.

- Leading Searches for several dark
sector particles
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èInterface with SHiP/FPF 
etc on 
benchmark discussion



AMBER
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è Quantify
theory/experiment
interplay

- muon beam
- hadron beam

Kaon beam requirements post LS3 demand for beam line vacuum upgrade and CEDAR refurbishment



AD
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Elena going strong 
and looking into the future

All experiments
have clear plans for the (long-term) future

èMaybe start discussing theoretical model sensitivities in wider context?
èMake contact with FIP community?



ISOLDE
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Opportunities to probe Electic Dipole Moments

è Quantify sensitivity and time scale for oscillating EDMs



CP EDM
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Challenges and mitigation...



Beams present and future

• LIU upgrade successful

• Improved intensity and energy

20

tirsi.prebibaj@cern.ch
èFull exploitation of new opportunities?
èCompetition from Jefferson-Lab and Co?

FCC-injectors

è AWAKE connection?

~ 0.25-0.85 fraction available



Technology WG

AION opportunities @ CERN
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- Active gateway for many experiments

Connects to Quantum Technology Initiative

èClarify timeline
èSimple picture

physical layout
of detector



New Ideas
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!!!
è Clarify CERN benefits?



BSM Vision
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General Things

- NA Ion report

- General strategy input from PBC

- BSM group and FPC re-organisation 
after ECN3 decision to fit future
progress and projects such as FPF

- PDF study group?                          
BSM impact study?

- Mandate to be updated

27/03/2024 24



Most Importantly….



What remains to be said...

Thank You
Claude!!!



What remains to be said...

Thank You
Claude!!! and again



What remains to be said...

Thank You
Claude!!! and again and some

More J




