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PBC Coordination, 25-27 March 2024 Introduction to CERN PBC annual workshop

The CERN PBC Study Group:
short overview of past results and current focus 

PBC Phases 1 and 2
Phase 1 outcome

Phase 2 achievements 
Current focus: this workshop 

Gianluigi Arduini, Joerg Jaeckel, Gunar Schnell and Claude Vallée

https://indico.cern.ch/event/1369776/
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PBC Phase 1 (2016-2020)

Mandate:
“Explore the opportunities offered by the 

CERN accelerator complex and infrastructure to 
address some of today’s outstanding questions 

in particle physics through experiments 
complementary to high-energy colliders 

and other initiatives in the world.”

PBC Phase 2 (since 2020)

EPPSU recommendations → mandate enhanced with:
• Increase synergies with cosmology, astroparticle, 

nuclear and atomic physics
• Strengthen collaboration of CERN with large 

National Laboratories
• Act as central forum of exchanges between theorists 

and experimentalists
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PBC Phase 1 (2016-2020)

Mandate:
“Explore the opportunities offered by the 

CERN accelerator complex and infrastructure to 
address some of today’s outstanding questions 

in particle physics through experiments 
complementary to high-energy colliders 

and other initiatives in the world.”

PBC Phase 2 (since 2020)

EPPSU recommendations → mandate enhanced with:
• Increase synergies with cosmology, astroparticle, 

nuclear and atomic physics
• Strengthen collaboration of CERN with large 

National Laboratories
• Act as central forum of exchanges between theorists 

and experimentalists

~100 core members in the Working Groups
Organisation and follow-up of activities documented on http://pbc.web.cern.ch/

http://pbc.web.cern.ch/
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PBC Phase 1 (2016-2020)

Mandate:
“Explore the opportunities offered by the 

CERN accelerator complex and infrastructure to 
address some of today’s outstanding questions 

in particle physics through experiments 
complementary to high-energy colliders 

and other initiatives in the world.”

PBC Phase 2 (since 2020)

EPPSU recommendations → mandate enhanced with:
• Increase synergies with cosmology, astroparticle, 

nuclear and atomic physics
• Strengthen collaboration of CERN with large 

National Laboratories
• Act as central forum of exchanges between theorists 

and experimentalists

Kick-off workshop: September 2016

Annual workshop: November 2017

Annual workshop: January 2019

Post-EPPSU relaunch workshop: March 2021

Annual workshop: November 2022

+  FIPs workshops in 2020 and 2022

This annual workshop: March 2024

https://indico.cern.ch/event/523655/
https://indico.cern.ch/event/644287/
https://indico.cern.ch/event/755856/
https://indico.cern.ch/event/1002356/
https://indico.cern.ch/event/1137276/
https://indico.cern.ch/event/864648/
https://indico.cern.ch/event/1119695/
https://indico.cern.ch/event/1369776/
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PBC Phase 1 (2016-2020)

Mandate:
“Explore the opportunities offered by the 

CERN accelerator complex and infrastructure to 
address some of today’s outstanding questions 

in particle physics through experiments 
complementary to high-energy colliders 

and other initiatives in the world.”

PBC Phase 2 (since 2020)

EPPSU recommendations → mandate enhanced with:
• Increase synergies with cosmology, astroparticle, 

nuclear and atomic physics
• Strengthen collaboration of CERN with large 

National Laboratories
• Act as central forum of exchanges between theorists 

and experimentalists

Deliverables to EPPSU:
PBC Summary Report: arXiv:1902.00260

PBC BSM Report: arXiv:1901.09966
PBC QCD Report: arXiv:1901.04482

PBC Accelerator Reports: 
http://cds.cern.ch/collection/PBC%20Reports?ln=en

All recent reports available on CERN CDS:
http://cds.cern.ch/collection/PBC%20Reports?ln=en

https://arxiv.org/abs/1902.00260
https://arxiv.org/abs/1901.09966
https://arxiv.org/abs/1901.04482
http://cds.cern.ch/collection/PBC%20Reports?ln=en
http://cds.cern.ch/collection/PBC%20Reports?ln=en
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PBC Phase 1 (2016-2020)

Mandate:
“Explore the opportunities offered by the 

CERN accelerator complex and infrastructure to 
address some of today’s outstanding questions 

in particle physics through experiments 
complementary to high-energy colliders 

and other initiatives in the world.”

PBC Phase 2 (since 2020)

EPPSU recommendations → mandate enhanced with:
• Increase synergies with cosmology, astroparticle, 

nuclear and atomic physics
• Strengthen collaboration of CERN with large 

National Laboratories
• Act as central forum of exchanges between theorists 

and experimentalists

NB: evolution of projects 
+ new EPPSU to come
→ now time to again 

update the PBC mandate ?

Deliverables to EPPSU:
PBC Summary Report: arXiv:1902.00260

PBC BSM Report: arXiv:1901.09966
PBC QCD Report: arXiv:1901.04482

PBC Accelerator Reports: 
http://cds.cern.ch/collection/PBC%20Reports?ln=en

All recent reports available on CERN CDS:
http://cds.cern.ch/collection/PBC%20Reports?ln=en

https://arxiv.org/abs/1902.00260
https://arxiv.org/abs/1901.09966
https://arxiv.org/abs/1901.04482
http://cds.cern.ch/collection/PBC%20Reports?ln=en
http://cds.cern.ch/collection/PBC%20Reports?ln=en
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PBC Phase 1: CERN PROJECTS LANDSCAPE

EHN1: NA61++, NA64++ (e,h)

ECN3: NA62-BD, KLEVER, NA60++, DIRAC++ 

EHN2: COMPASS++, NA64(μ), MUonE

+ BDF/(SHiP, TauFV)

AWAKE++

LHC-FT: SMOG2, LHCSpin, 2-Crystals

LHC-LLP: 
• Forward: FASER
• Large angle: MATHUSLA, CODEXb, MilliQan

+ Gamma Factory

Low Energy: 
Proton EDM ring
REDTOP@PS
LDMX@eSPS
nuSTORM

Non-accelerator: 
IAXO (CAST++)
JURA (OSQAR++)
VMB@CERN
…
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Structure Functions QCD Phase Transition
Unique reach of LHC-Fixed Target with 

high statistics at high-x / high Q2
Unique reach of LHC-FT & SPS 
in transition region to high-µB

PBC Phase 1: global QCD landscape 
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PBC Phase 1: global BSM landscape 
EDM & 

non-accelerator
projects cover

the very low-mass 
domain

Precision & 
rare processes

experiments extend 
reach of high-E 

colliders

SPS 
beam dumps

probe a specific 
MeV-GeV domain



mA’ = 0
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Dark Photons 
and 

Dark Matter

Dark Scalars

Heavy Neutral Leptons

Axion-Like Particles

A highlight of PBC Phase 1 for EPPSU: 
definition and wide acceptation of hidden sector benchmark models 

to compare reach of projects under same assumptions
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PBC Phase 1: PROJECTS FATE AFTER EPPSU

EHN1: NA61++, NA64++(e)

ECN3: NA62-BD, KLEVER, NA60++, DIRAC++ 

EHN2: COMPASS++, NA64(μ), MUonE

+ BDF/(SHiP, TauFV)

AWAKE++

LHC-FT: SMOG2, LHCSpin, 2-Crystals

LHC-LLP: 
• Forward: FASER
• Large angle: MATHUSLA, CODEXb, MilliQan

+ Gamma Factory

Low Energy: 
Proton EDM ring → study cont’d under Juelich lead
REDTOP@PS → redirected to FNAL
LDMX@eSPS → on hold at CERN, LDMX ongoing at SLAC
nuSTORM → on hold at CERN

Non-accelerator: 
IAXO (CAST++) → babyIAXO in preparation at DESY
JURA (OSQAR++) → on hold at CERN, 

a 2nd-generation project (ALPS-2) ongoing at DESY
VMB@CERN → study cont’d
…

implemented

study cont’d

study cont’d

implemented

study cont’d

study cont’d
moved to EHN1

given up

under SPSC for run 3

moved to ECN3, study cont’d

Accelerator R&D under SPSC, experiment study on hold
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EHN1: NA61++, NA60++, NA64++ (e,h)

ECN3: HIKE/SHADOWS, BDF/SHiP

EHN2: AMBER-Phase 2, NA64++(μ)

LHC-FT: LHCSpin, 2-Crystals 

LHC-LLP: 
• Forward: Forward Physics Facility 

(FASER2, FASERnu, advSND, FORMOSA, FLARE) 
• Large angle: MATHUSLA, CODEXb, ANUBIS

+ Gamma Factory
(PoP@SPS)

Low Energy: 
Proton EDM ring

Non-accelerator: 
AION-100
ALPs cavities
Quantum sensors
…

PBC Phase 2: CERN PROJECTS LANDSCAPE AFTER EPPSU

Novel neutrino beams (ENUBET/NuTag) for SBL&LBL
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PBC Phase 2: CERN PROJECTS LANDSCAPE AFTER EPPSU

Novel neutrino beams (ENUBET/NuTag) for SBL&LBL
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PBC Phase 2: ECN3 FUTURE
Two years of intensive PBC studies with BDF/SHiP and HIKE/SHADOWS

to prepare the proposals and inform the CERN Committees and Management decision   
Comprehensive summary in PBC report: “Post-LS3 Experimental Options in ECN3” arXiv:2310.17726

Kaon physics FIPs (BC6 HNLs) Neutrinos

https://arxiv.org/abs/2310.17726
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PBC Phase 2: ECN3 FUTURE
Two years of intensive PBC studies with BDF/SHiP and HIKE/SHADOWS

to prepare the proposals and inform the CERN Committees and Management decision   
Comprehensive summary in PBC report: “Post-LS3 Experimental Options in ECN3” arXiv:2310.17726

Kaon physics FIPs (BC6 HNLs) Neutrinos

BDF/SHiP proposal endorsed by Research Board on March 6th

Discussions ongoing for inclusion in Medium-Term Plan to be approved by Council

Project now under SPSC review → no presentation at this workshop            

https://arxiv.org/abs/2310.17726
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PBC Phase 2: CERN PROJECTS CURRENT LANDSCAPE

EHN1: NA61++, NA60++, NA64++ (e,h)

EHN2: AMBER-Phase 2, NA64++(μ)

LHC-FT: LHCSpin, 2-Crystals 

LHC-LLP: 
• Forward: Forward Physics Facility 

(FASER2, FASERnu, advSND, FORMOSA, FLARE) 
• Large angle: MATHUSLA, CODEXb, ANUBIS

+ Gamma Factory
(PoP@SPS)

Low Energy: 
Proton EDM ring
Novel neutrino beams (ENUBET/NuTag) for SBL&LBL

Non-accelerator: 
AION-100
ALPs cavities
Quantum sensors
…

Novel neutrino beams (ENUBET/NuTag) for SBL&LBL
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PBC Phase 2: CERN PROJECTS CURRENT LANDSCAPE

EHN1: NA61++, NA60++, NA64++ (e,h)LHC-FT: LHCSpin, 2-Crystals 

LHC-LLP: 
• Forward: Forward Physics Facility 

(FASER2, FASERnu, advSND, FORMOSA, FLARE) 
• Large angle: MATHUSLA, CODEXb, ANUBIS

+ Gamma Factory
(PoP@SPS)

Non-accelerator: 
AION-100
ALPs cavities
Quantum sensors
…

Today
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PBC Phase 2: CERN PROJECTS CURRENT LANDSCAPE

EHN1: NA61++, NA60++, NA64++ (e,h)

EHN2: AMBER-Phase 2, NA64++(μ)

Low Energy: 
Proton EDM ring

Novel neutrino beams (ENUBET/NuTag) for SBL&LBL

Tomorrow
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PBC Phase 2: CERN PROJECTS CURRENT LANDSCAPE

EHN1: NA61++, NA60++, NA64++ (e,h)

EHN2: AMBER-Phase 2, NA64++(μ)

LHC-FT: LHCSpin, 2-Crystals 

LHC-LLP: 
• Forward: Forward Physics Facility 

(FASER2, FASERnu, advSND, FORMOSA, FLARE) 
• Large angle: MATHUSLA, CODEXb, ANUBIS

+ Gamma Factory
(PoP@SPS)

Low Energy: 
Proton EDM ring
Novel neutrino beams (ENUBET/NuTag) for SBL&LBL

Non-accelerator: 
AION-100
ALPs cavities
Quantum sensors
…

Novel neutrino beams (ENUBET/NuTag) for SBL&LBL

Wednesday



Novel neutrino beams (ENUBET/NuTag) for SBL&LBL
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PBC Phase 2: CERN PROJECTS CURRENT LANDSCAPE

EHN1: NA61++, NA60++, NA64++ (e,h)

EHN2: AMBER-Phase 2, NA64++(μ)

LHC-FT: LHCSpin, 2-Crystals 

LHC-LLP: 
• Forward: Forward Physics Facility 

(FASER2, FASERnu, advSND, FORMOSA, FLARE) 
• Large angle: MATHUSLA, CODEXb, ANUBIS

+ Gamma Factory
(PoP@SPS)

Low Energy: 
Proton EDM ring

Non-accelerator: 
AION-100
ALPs cavities
Quantum sensors
…

Wednesday  
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… and do not forget:

We meet altogether this evening at 18:00 for a drink!
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My very last slide…
…as PBC co-coordinator 

Let me wish the best for the future 
to Gunar, Joerg and Gianluigi, as well as to all PBC projects!

A big thank to all of you 
for years of exciting exchanges around so many nice projects!  

HAVE A NICE WORKSHOP!
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