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The “HEP” world 
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The (collider) future of our field 

LHC ( HL-LHC) will remain the key collider for the near future 

Scientifically:  
 
• Exploitation of the Higgs as a portal to new physics is a central task 
• Exploit the top as a window of opportunity for new physics 
• Search for the unexpected (discovery reach is significant and complementary to the LHC) 

Hadron Colliders 
 
- HL-LHC 
- HE-LHC?  
- FCC-HH?  

Lepton Colliders 
 
- ILC? 
- CLIC? 
- FCC-ee? 
- CEPC? 
- Muon Collider?? 



ILC/ CLIC: Status and Prospects 

• ILC/ CLIC: two linear accelerator proposals, 90 GeV  TeV range possible 
• First phase: Higgs factory 

• 250 GeV ILC 
• 380 GeV CLIC 

ILC: strong push in Japan 
Political support 
But not enough (yet) for a formal bid-to-host 
“DESY” technology, mature, well understood 
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Strong competition at CERN from FCC 
CERN/ SLAC technolgy, demonstrator missing 
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Long standing DESY participation in ILC, observer in CLIC 
Large expertise for all areas of e+e- physics (theory, experiment) available locally 
ILC community strong at DESY, excellent starting point for broader studies 
 
Within DESY should create a platform for future (exp) studies to bring together all expertise 



Future Detectors 

Our competence:  
 
• LHC upgrade (DAF): Silicon detector (mostly strip) 
• ILC detectors 

• Concepts 
• Particle flow calorimeters 
• Gaseous tracking 
• Software 

• BELLE 
• Pixel vertex detector 
• Integration 

Broad expertise 
 
Apply to future projects which are  
on the table 
 
Partipate in the definition and shaping 
of future projects 
 
Contribute centrally to the definition 
of experiments at future projects 

Common effort of the Helmholtz Programms Matter and the Universe and Matter and Technologies 
Significant community at DESY on detector development  



Non-Collider Accelerator Based 

Opportunities beyond the LHC and Belle:  
 
• Collider projects: uncertain future and time-line 
• Experiments in non-collider projects 

 
• In-house experiments (LUXE) 
• Neutrino Experiments 
• Others? Fixed target experiments?   



Non-Collider Physics 

Hyper-Kamiokande (Japan) 

Dune 

lAr TPC 
 
Water Cerenkov 

Assuming maximal 
CP violation phase 
Assuming maximal 
CP violation phase 

Neutrino physics: 
 
• Precise measurement of νe appearance  
• Precise meas. of νµ disappearance  
• Measure CP symmetry, contribution to mass hierarchy  

determination 
• Neutrino interaction cross section measurement 
• … 

CERN/ European Neutrino Platform 
is part of DUNE 
CERN/ European Neutrino Platform 
is part of DUNE 



DUNE Physics Program 

 Neutrinos have been a source of 

surprises since two decades 

 Clear evidence for BSM physics 

 Neutrino Oscillations 

 Search for leptonic CP violation 

 Determine neutrino mass hierarchy 

 Precision PMNS mixing matrix 

measurements 

 Supernova Physics 

 Proton decay 

 Liquid Argon TPC Technology to 

maximize sensitivity 



The DUNE Near Detector 

A LAr TPC 

 Measure reactions on Ar (mostly inclusive) 

 Constrain detector effects 

A capable Multi-Purpose Detector (MPD) 

 Measure neutrino flux 

 As many different differential X-sections as possible 

 Sensitive to pions, protons, neutrons, electrons, 
photons 

Highly Granular ECAL surrounding HPgTPC 

 Granularity for electron and π0 ID 

 Cu / Fe absorber, SiPM+Scintillator read-out 

 Using of DESY expertise and infrastructure  from LC R&D 
and CMS upgrade 

 First conceptual simulation studies done 

 

 Cooperation with German Universities? 

The goals for the ND ECAL.
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Physics requirements

• The role of the ND is to provide constrains on systematics: beam 

energy spectrum, beam composition, models ν-Ar interactions… 

•   Rich physics potential! 

• The role of the ECAL 

• Primarily needed to reconstruct photon / electrons (identify 

neutral pions and electrons from NC, CC events)  

•   Good energy resolution needed over a broad range of 

energies from few MeV to few GeV 

• Reconstruction of the π0 decay vertex  

•   Angular resolution 

• Identification of neutrons coming from ν-Ar interactions 

•   Precise timing for ToF measurement 

• Help in background rejection (reject events outside the TPC/

coming from the ECAL) 

• Additional: Particle catcher + muon id/tracker from the LArTPC 

•   A case for a high granular ECAL!
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Local vs Global 

Vibrant on-site program is important 
 
• Well established: ALPS (see Andreas’ presentation) 
• Proposal stage: LUXE 
• Dicusssion state: IAXO/ Baby-IAXO (see Andreas’ presentation) 

Test beam and detector development are part of the on-site program and are central for  
our field and division.  



LUXE@XFEL 
An experiment to test non-perturbative QED up to the Schwinger Limit:  

Beate Heinemann et.al. 



LUXE@XFEL Conceptual Design 

XFEL beam 



LUXE 
Feasibility study has started 
Funding currently from the DESY Strategy Fund 
Proposal will be presented to XFEL SAC  

Preliminary  
timeline:  

Current group small 
 
Collaboration is forming 



Outlook 

• DESY remains a strong player defining the future of our field 
 

• We have the capacity and the capabilities for central contributions for future projects like 
ILC, CLIC, FCC-ee, etc.  
 

• A strong on-site program is taking shape. 


