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SUMMARY of the nuSCOPE WORKSHOP
held at CERN on 13-15 October 2025

This summary:
1. Short reminder of nuSCOPE features
2. Beam instrumentation challenges
3. Neutrino detectors design
4. Physics motivations
5. nuSCOPE project next steps

Claude Vallée, CPPM Marseille

https://indico.cern.ch/event/1548855/

Goals of the workshop: inform the community about nuSCOPE and get feedback on 
beam instrumentation challenges, neutrino detectors design and physics motivations

https://indico.cern.ch/event/1548855/
https://indico.in2p3.fr/event/36107/contributions/153939/attachments/93151/142490/nuSCOPE_12June2025_Longhin_v4.pdf
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nuSCOPE FEATURES  

BEAM LAYOUT   

arXiv:2503.21589

slow extraction

https://indico.cern.ch/event/1548855/contributions/6723762/attachments/3152811/5599120/terranova_nuscope_workshop_13oct2025.pdf
https://arxiv.org/abs/2503.21589
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nuSCOPE FEATURES cont’d  

IMPLEMENTATION AT CERN

LSS6

https://indico.cern.ch/event/1548855/contributions/6723763/attachments/3152971/5599488/NuSCOPE_implementation_introv3.pdf
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nuSCOPE FEATURES cont’d  
EVENT RATES

500t LAr detector, ~5 years, 1.4 1019 PoTs
Operation compatible with other SPS Fixed Target programs incl. SHiP

~106 νµ ~104 νe

https://indico.cern.ch/event/1548855/contributions/6723762/attachments/3152811/5599120/terranova_nuscope_workshop_13oct2025.pdf
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nuSCOPE FEATURES cont’d  

νe MONITORING

https://indico.cern.ch/event/1548855/contributions/6723767/attachments/3153001/5599544/2025_10_13_monitoring_nuscope_wrksp_ABranca.pdf
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νµ tagging efficiency νµ energy resolution

nuSCOPE FEATURES cont’d  
νµ TAGGING

https://indico.cern.ch/event/1548855/contributions/6723768/attachments/3152913/5599523/2025-10-13_nuSCOPE_Tagging_Perrin-Terrin_v1.pdf
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nuSCOPE FEATURES cont’d  

https://indico.cern.ch/event/1548855/contributions/6723762/attachments/3152811/5599120/terranova_nuscope_workshop_13oct2025.pdf
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BEAM INSTRUMENTATION CHALLENGES  

BEAM RATES AND COMPOSITION

Beam spectrometer

Muon spectrometer

https://indico.cern.ch/event/1548855/contributions/6723768/attachments/3152913/5599523/2025-10-13_nuSCOPE_Tagging_Perrin-Terrin_v1.pdf
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BEAM INSTRUMENTATION CHALLENGES cont’d 

3D sensor developed for HL-LHC (LHCb VELO upgrade)
already meets nuSCOPE timing and radiation hardness specifications

BEAM SPECTROMETER SENSOR

https://indico.cern.ch/event/1548855/contributions/6723769/attachments/3153057/5599662/IGNITExnuTag_ALai.pdf
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BEAM INSTRUMENTATION CHALLENGES cont’d 

Final design may move to “columns” option instead of “trench”
for easier industrial production and stitching suitability

BEAM SPECTROMETER SENSOR

https://indico.cern.ch/event/1548855/contributions/6723769/attachments/3153057/5599662/IGNITExnuTag_ALai.pdf
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BEAM INSTRUMENTATION CHALLENGES cont’d 

BEAM SPECTROMETER ASIC
2 parallel development lines

IGNITE
(INFN)

TIMEPIX/PICOPIX
(CERN)

https://indico.cern.ch/event/1548855/contributions/6723769/attachments/3153057/5599662/IGNITExnuTag_ALai.pdf
https://indico.cern.ch/event/1548855/contributions/6723770/attachments/3153032/5599813/2025.10.13_Caratelli_nuSCOPE_Picopix.pdf
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BEAM INSTRUMENTATION CHALLENGES cont’d 

IGNITE-ER

PICOPIX

submission to
common multi-project

in Q2/2026

https://indico.cern.ch/event/1548855/contributions/6723769/attachments/3153057/5599662/IGNITExnuTag_ALai.pdf
https://indico.cern.ch/event/1548855/contributions/6723770/attachments/3153032/5599813/2025.10.13_Caratelli_nuSCOPE_Picopix.pdf
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BEAM INSTRUMENTATION CHALLENGES cont’d 
SENSOR/ASIC INTEGRATION

+ MICROCHANNEL COOLING

https://indico.cern.ch/event/1548855/contributions/6723769/attachments/3153057/5599662/IGNITExnuTag_ALai.pdf
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NEUTRINO DETECTORS DESIGN 

LAr main challenge: event timing <~ 300ps WC main challenge: PID

https://indico.cern.ch/event/1548855/contributions/6723762/attachments/3152811/5599120/terranova_nuscope_workshop_13oct2025.pdf
https://indico.cern.ch/event/1548855/contributions/6723776/attachments/3153272/5600331/NuScope_Oct25.pdf
https://indico.cern.ch/event/1548855/contributions/6730916/attachments/3152904/5599349/karlen-wcte-nuscope-20251013.pdf
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NEUTRINO DETECTORS DESIGN cont’d: LAr timing 

New LAr technologies under development for DUNE Phase II
but with focus on photon detection coverage&efficiency, NOT sub-ns Δt 

https://indico.cern.ch/event/1548855/contributions/6723778/attachments/3153273/5600086/DUNEphoto+SoLAr.pdf
https://indico.cern.ch/event/1548855/contributions/6723779/attachments/3153309/5600164/APEX-at-NuScope.pdf
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NEUTRINO DETECTORS DESIGN cont’d: LAr timing 

CERENKOV light in addition to SCINTILLATION
may be a way to sub-ns timing  

Coherent
CAPTAIN-Mills

(CCM)
10t-detector

https://indico.cern.ch/event/1548855/contributions/6731072/attachments/3153307/5600161/Newmark_nuSCOPE.pdf
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NEUTRINO DETECTORS DESIGN cont’d: Water hybrid detectors 
SCINTILLATION+CERENKOV hybrid detection also 
developed in Water Based Scintillator Detectors  

scintillation
cerenkov

THEIA
Candidate for DUNE FD4

Sub-ns readout of Cerenkov light developed
by the ANNIE experiment with LAPPDs  

https://indico.cern.ch/event/1548855/contributions/6723781/attachments/3153518/5600603/nuscope_hybrid.pdf
https://indico.cern.ch/event/1548855/contributions/6723782/attachments/3153492/5600541/2025-10_ANNIE_NuScope.pdf
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PHYSICS MOTIVATIONS 

https://indico.cern.ch/event/1548855/contributions/6723783/attachments/3153814/5601203/nuSCOPE_physics_overview.pdf
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PHYSICS MOTIVATIONS cont’d: 
REFERENCE SETUP FOR SIMULATIONS  

https://indico.cern.ch/event/1548855/contributions/6723783/attachments/3153814/5601203/nuSCOPE_physics_overview.pdf
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PHYSICS MOTIVATIONS cont’d : 
νµ CROSS-SECTIONS  

%-level precision expected as function of energy

https://indico.cern.ch/event/1548855/contributions/6723783/attachments/3153814/5601203/nuSCOPE_physics_overview.pdf
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PHYSICS MOTIVATIONS cont’d : 
νe CROSS-SECTION  

https://indico.cern.ch/event/1548855/contributions/6723783/attachments/3153814/5601203/nuSCOPE_physics_overview.pdf
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PHYSICS MOTIVATIONS cont’d : 
BACKGROUNDS  

https://indico.cern.ch/event/1548855/contributions/6723783/attachments/3153814/5601203/nuSCOPE_physics_overview.pdf
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PHYSICS MOTIVATIONS cont’d : 
ENERGY SMEARING in LAr

https://indico.cern.ch/event/1548855/contributions/6723783/attachments/3153814/5601203/nuSCOPE_physics_overview.pdf
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PHYSICS MOTIVATIONS cont’d : 
ENERGY SMEARING in WATER 

https://indico.cern.ch/event/1548855/contributions/6723783/attachments/3153814/5601203/nuSCOPE_physics_overview.pdf
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PHYSICS MOTIVATIONS cont’d: 
NUCLEAR PROCESSES 

W

Knowing individual neutrino true energy
allows separation of various nuclear processes

from pure lepton kinematics as in e-scattering experiments

TRUE with nuSCOPE
leptons smearing

https://indico.cern.ch/event/1548855/contributions/6723800/attachments/3153808/5601189/RGJ_NuScope.pdf
https://indico.cern.ch/event/1548855/contributions/6723799/attachments/3153825/5601226/nuscope_Oct10_2025.pdf
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PHYSICS MOTIVATIONS cont’d: 
STERILE NEUTRINOS 

Tagging provides event by event 
high-precision estimation of Etrue – Ltrue
and efficient background rejection for:

• νµ disappearance (statistical)
• νe appearance (single event) 

with 
monitoringwith tagging

https://indico.cern.ch/event/1548855/contributions/6723803/attachments/3153904/5601392/20251013_nuSCOPE_workshop_sterile.pdf
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PHYSICS MOTIVATIONS cont’d: 
HNLs from K decays 

#K (nuSCOPE) >> #K (NA62) 

Potential future improvement on NA62 limits →
depending on  background control

https://indico.cern.ch/event/1548855/contributions/6724016/attachments/3153996/5601604/nuSCOPE_14_10_HNLs.pdf
https://indico.cern.ch/event/1548855/contributions/6724025/attachments/3154181/5601982/nuSCOPE%20physics%20case%20discussions.pdf
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nuSCOPE PROJECT NEXT STEPS
nuSCOPE potential well accounted for in the EPPSU Physics Briefing Book 

https://indico.cern.ch/event/1548855/contributions/6742524/attachments/3154800/5603255/ESPPU.pdf
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nuSCOPE PROJECT NEXT STEPS cont’d

ACTION PLAN FOR COMING YEAR :

• Completion of NP06/ENUBET demonstrators beam tests
• nuSCOPE design consolidation with CERN and external institutes support

(beam extraction, optics and instrumentation)
• Physics case and ν detectors design consolidation with full community

GOAL is to ESTABLISH the nuSCOPE COLLABORATION 
towards an EoI to SPSC by FALL 2026

https://indico.cern.ch/event/1548855/contributions/6742523/attachments/3154646/5603089/terranova_collaboration_nuscope_workshop_15oct2025.pdf
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nuSCOPE PROJECT NEXT STEPS cont’d

HOW TO FOLLOW/SUPPORT/CONTRIBUTE/JOIN ?

• nuSCOPE mailing lists: https://e-groups.cern.ch/e-groups/EgroupsSearchForm.do
(search for “nuSCOPE” and subscribe to the general and/or working group mailing lists)

• nuSCOPE public web site: https://nuscope.web.cern.ch/

Current nuSCOPE Institutes:

https://e-groups.cern.ch/e-groups/EgroupsSearchForm.do
https://nuscope.web.cern.ch/
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