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ESPP & PBC

…..A diverse programme that is complementary to the 
energy frontier is an essential part of the European 
particle physics Strategy. Experiments in such diverse 
areas that offer potential high-impact particle physics 
programmes at laboratories in Europe should be 
supported, as well as participation in such 
experiments in other regions of the world….. 
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International panorama

Very active community studying feebly 

interacting/long-lived particles to provide 

possible answers to some of the presently 

open questions in particle physics

World-wide interest

Extremely valuable input to assess physics

reach in the international context
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A number of complementary 
proposals
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North Area High Intensity Beams
ECN3

SPS North Area is at the very heart of 
many present and proposed explorations 
for BSM Physics

Consolidation programme ongoing

A number of proposals requiring higher 
intensities in the ECN3 underground 
cavern post-LS3.

Beam loss/radiation control, beam quality 
(reproducibility, spill structure etc.) are 
challenging future requirements
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Important to identify synergies and implications of a future ECN3 High Intensity programme
on North Area Consolidation



ECN3 High Intensity Beams

A number of proposals requiring higher intensities (factor 6 
to 12 in p/spill – factor 6 to >20 in p.o.t./year) in the ECN3
underground cavern post-LS3:

• High intensity Kaon Experiment (HIKE) with a programme to study 
Ultra Rare Kaon decays (e.g. 𝑲→𝝅𝝂𝝂 ̄ - BR~10-10) complemented 
by the search for visible decays of Feebly-Interacting Particles (FIP) 
in Beam Dump mode on-axis

• SHADOWS (Search for Hidden And Dark Objects With the SPS) to 
search for FIP visible decays in Beam Dump (BD) mode off-axis. 
Running in parallel to HIKE when operated in BD mode

• SHiP (Search for Hidden Particle) proposing a comprehensive 
investigation of the Hidden Sector in the O(GeV) domain

• A programme going beyond HL-LHC (~15 years of operation)
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SHiP@ECN3

HIKE (Phase 1)

SHADOWS



Nov. 2022: Letters of intent submitted to SPSC

Feb. 2023: PBC ECN3 Beam Delivery Task Force delivered document on ‘physics agnostic’ 

feasibility for high intensity facility in ECN3. Estimated cost: ~65 MCHF from 2023 to 2031

• 14 MCHF for beam delivery

• ~50 MCHF for TCC8/ECN3

Feb. 2023: Strong support from SPSC for the High Intensity Upgrade of ECN3…..The SPSC 

recognizes that the intensity upgrade of ECN3 opens up unique opportunities for potential high-impact particle physics 

programs at CERN. Therefore, the SPSC strongly recommends, in an experiment-agnostic way, the intensity upgrade of 

ECN3....

Mar. 2023: Research Board endorsed launch of preparatory studies for beam delivery upgrade

Mar-May 2023: ECN3 HI well received by SPC

ECN3 Timeline
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ECN3 Timeline

Draft MTP23 (May 2023):

• Includes funding for 2023-24 to allow the continuation of the engineering preparation 

studies in view of possible upgrade starting in LS3

• Additional allocation for NA-CONS phase 1, and allocation for phase 2 ➔ commitment 

to North Area exploitation in the longer term

PBC document on ECN3 options post-LS3 to SPSC and Management  

in preparation of SPSC Sep 2023. FPF representatives involved to assess 

complementarity ECN3/FPF on FIPs and neutrino physics.

Final recommendation/decision on which experiment to host (SPSC & 

RB November/December 2023)

Possible start of the TDR phase in 2024
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A number of complementary 
proposals
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The precursors…..
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CERN Courier – May/June Issue



Forward Physics Facility
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Quite some progress in the conceptual 
design of the infrastructure:

• No more connection gallery with LHC

• Study of vibrations due to civil engineering ➔

encouraging. Need to evaluate long term 

movement of SPS and LHC tunnels

• Estimates of muon fluence

• RP assessment showing that access should be 

possible during HL-LHC Operation for radiation 

workers

➔ construction decoupled from LHC schedule

➔ optimization led to estimated cost reduction



Forward Physics Facility

Updated technical report ➔ J. Boyd

• Technical system requirements and costs refined
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Site investigations completed ➔ K. Balazs



Long-Lived Particles @ LHC
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CODEX-b

ANUBIS

Small detector demonstrators and 

further simulations ongoing, mostly 

as subdetectors of main LHC expts.

FACET@CMS



A number of complementary 
proposals
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Long-Baseline Atom 
Interferometer@CERN
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For mid-frequency gravitational waves and ultra-

light Dark Matter detection

• Proof-of-Principle (10m) being built in UK

• Siting of a 100m setup in an LHC shaft (PX46) 

investigated in PBC (Integration, RP & general safety, 

evaluation of EM interference -RF zone- and seismic 

noise /vibrations). 

• Timeline:

• Feasibility study for CERN implementation completed

• Proto-collaboration being set-up

• Possible LoI submission to CERN by beginning 2024 if CERN is 

retained as preferred site

• Preparations (access, shielding, safety…) could occur during LS3



Summary

• PBC is supporting projects, benefitting from CERN 

competence and expertise, in view of the 

submission of proposals to the relevant CERN 

Scientific Committees

• Those with a potential implementation at CERN 

and related to Long Lived Particles and Dark 

Matter searches have been presented and their 

progress outlined

• The Forward Physics Facility would allow to 

further extend the LHC physics reach 

enhancing and expanding the potential of its 

precursors: FASER and SND@LHC
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https://pbc.web.cern.ch/



beams.cern


