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New scientific program approved by the CERN Research Board and Council in June 2024

       Č Now in technical design phase 
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SPS

1976 (7 km)
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SPS accelerator (O:7km)

1976 ï, and one Nobel Prize (1984)!

From SPS

Experimental halls

Underground beam 

tunnels, caverns

Underground

Technical galleries

Service buildings

ECN3

LHC accelerator



Big Science Sweden Business Forum, Lund, Sweden ï 11 - 12 March 2026 R. Jacobsson 5

Y. Kadi (CERN)

Increase beam intensity
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Y. Kadi (CERN)

Phase I allocated in CERNôs Medium -Term  Plan

Č Procurement well underway 
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Consolidation Phase 1:

2019 ï 2028: primary areas (incl. BA2), BA80 & beamlines towards EHN1 & TDC8

Consolidation Phase 2:

2029 ï 2034: BA81, BA82, EHN1, EHN2 & associated beamlines

ECN3 Beam Facility concerned 

with the upgrade for SHiP

(underground!)

TCC8/ECN3: Experiment specific: 

- Beam Dump Facility

- Target complex

- Related infr. & services

TCC2/P42: Intensity upgrade options (for all experiments)

- Beam devices and instrumentation, vacuum, shielding

Y. Kadi (CERN)
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From SPS

Experimental halls

Underground beam 

tunnels, caverns

Underground

Technical galleries

Service buildings

ECN3

Target complex

SHiP detector

Experiment service building

Target service building (new)

Beam line Access building
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Å2013 Oct : Seminal paper with the first proposal by a group of 16 researchers

Å2014 Jan: Immediate support from CERN management to form collaboration and prepare technical proposal

Å2016 Jan: Technical proposal accepted and recommendation to proceed to Comprehensive Design Study (CDS) of 

                     the Beam Dump Facility (BDF) for SHiP and the experiment

Å2019 Dec: CDS reports on Beam Dump Facility and SHiP experiment submitted to CERNôs committees

Å2020 Sep: CERN launches BDF/SHiP study towards implementation in existing experimental area at CERN

Å2024 Jun:  Approval of BDF and SHiP for implementation in the SPS ECN3 area Č Technical Design phase
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LHC

SPS (North Area)

  Design and prototyping                         Production / Construction / Installation            Operation

Milestones BDF PRR CwB

Milestones SHiP PRR CwB

2034 2035Accelerator schedule 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

TDR studies

BDF / SHiP

Run 3 LS3

TDR studies

Run 4 LS4

Complete detector / 

consolidation

Approval for TDR
Facility TDR 

submission Experiment TDRs

submission

Facility 

commissioning

Experiment 

commissioning

Start of detector

installation

Č 15 years of physics exploration

34 institutes and 8 additional associate 

institutes in 18 countries, and CERN and JINR

Successive  procuremen t
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The particles involved in the explanation are either too heavy OR interact too weakly to have been discovered 

with todayôs facilities and instruments!

Č SHiPôs proposal is an entirely new and unique world -wide facility to explore  these two questions and 

many other ï realization that CERN has worldôs most powerful accelerator for this purpose, the SPS!

Energy Frontier
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Todayôs knowledge of particles and forces

???
Dark Matter? Dark Forces?

Two of todayôs most outstanding fundamental questions are Dark Matter and Nature of Neutrinos
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Standard Model has given us plausible tools to implement Hidden Sector with well-defined phenomenology

12

Hidden Sector

ñDark standard modelò
Visible Sector

Standard Model

ñPortal interactionò

╤︡▪░○▄►▼▄  ╥︡░▼░╫■▄  ▬︡▫►◄╪■▼  ╗︡░▀▀▄▪ ╢▄╬◄▫►

In the Standard Model language

Portal interactions may ñdriveò dynamics 

observed in the Visible Sector!
ÅDark Matter (trivial)

ÅNeutrino mass and oscillations

ÅMatter-antimatter imbalance

ÅMass of Higgs Boson

ÅStructure formation

ÅInflation and Dark Energy

Åé.
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Č ρπππ scientific theory papers developing ideas around this since the 90ôsײַ

Č Up to now, this sector of physics only explored in exotic studies as by-product of 

experiments built for other purposes ! 
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Profiting from ñportalò coupling at accelerator!

Č Light Hidden Sector particles are long-lived, travel metres-kilometres

Example  of Hidden Sector physics case

Ordinary particles Ordinary particles

Hidden Sector particle

Production Detection

Ordinary particles

DM self -interaction / ñboson-dark bosonò 

mixing,ñpredictedò in Standard Model!

Dark Matter (~5/6)
Ordinary Matter (~1/6)
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DM self -interaction predicts 

boson -dark bosonò mixing

in Standard Model!
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4x1019 protons per year available in  SPS since 2013  (end of CNGS facility)

Č BDF luminosity with the optimised target and 4x1019 protons on W target per year currently available in the SPS

Č BDF@SPS fl ώὩὥὶ = >4 x 1045 cm-2  

Č HL-LHC fl ώὩὥὶ  = 1042 cm-2        

E.g. Ḑ 2×1017 charm particles  (>10 times the yield at HL-LHC)

9
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Muon deflection technique

Muon shield  å25m long

5 - 6 magnets

Protons

Decay volume
SM

SM

SpectrometerMuon sweeper

HP

Protons

Heavy target + detectorAbsorber/sweeper

Long 

high-Z/A target

Decay signatures

Scattering signatures

Proton beam

(4x1013 p / 7.2 s)

Tungsten target

Muon sweeper
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Civil engineering procurement start Q2-2026

Civil engineering
May  - July 2025: Ground-breaking at ECN3 for BDF/SHiP:
Rerouting of service trench to make space for the construction of the new BDF 
target complex service building 754 and installation of new access door to 911

Å Oct 2025: Civil engineering project approval
Å B754 to house facility able to handle, maintain and 

decommission BDF target: collaboration with RWM to 
treat legacy CERN waste in the long-term

Å Design Study of Service Cell by external contractor 
returned and being integrated into procurement of CE

June �t Sep 2025: Ground-breaking at TT7:
Recovery of 600t of iron shielding blocks from 
�š�Z�����W�^���v���µ�š�Œ�]�v�}���(�����]�o�]�š�Ç�U���}�‰���Œ���š�������]�v���š�Z���������Œ�o�Ç���ô�ì�[�•�U���š�}������
 reused for shielding at BDF/SHiP


