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Scientific goal: leadership in fully exploiting FCC-ee data 
for physics (Higgs, QCD, electroweak, flavor, BSM) 
→ cannot be done by experimentalists alone, close 
collaboration with theory community indispensable  

Technological goal: push the envelope of technology in 
accelerators, detectors and computing 
(including AI, electronics, quantum technologies) 
→ Germany providing unique expertise  

Political goal: strengthen European  
technological sovereignty and  
generate revenue for German industry

FCC-ee Goals
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Scientific, Technological, and German Political Perspectives.
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Key accelerator expertise, e.g.:  
• Superconducting radio frequency 

(SRF) cavities developed for 
European XFEL and other X-ray lasers  

• Beam instrumentation, digital twins 

Ongoing effort: German institutes 
part of coordinated R&D programs 
across Europe (e.g. ECFA accelerator 
R&D roadmap) 

Future: adaption of technologies to 
FCC-ee needs, industrialization 

Unique Technology Expertise for FCC-ee
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German Technology Focus: Accelerators.
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Key particle detector expertise & leadership:  
• Tracking: silicon and gaseous vertexing/tracking 

• Calorimetry: highly granular imaging calorimeters 

• Detector concepts: full system integration including 
electronics, software & simulation, AI, online and offline 
computing → theory input indispensable 

Ongoing effort: strategic R&D on detector technologies 
in ECFA DRD collaborations 

Future: formation of (proto-)collaborations  
for FCC-ee experiments

Unique Technology Expertise for FCC-ee
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German Technology Focus: Particle Detectors, Electronics, Computing

T. Bergauer
DRD Collaborations

DRD2: Liquid Detectors  
for Neutrinos · Dark Matter 
· 0vbb

DRD4: Photon detectors
vacuum, solid-state (SiPM), hybrid 
single-photon and SciFi detectors ·  
applications in PID, RICH, tracking

DRD5: Quantum Sensors
Quantum dots · superconduct. 
nanowires · bolometers · TES · 
MMC · nuclear clocks
Applications in LEPP, first 
projects in HEPP happening

DRD8: Mechanics
Ultra-thin beam pipes · CF foam and 
new materials · curved, retractable 
sensors · air & micro-channel cooling 
· eco-friendly cooling fluids · robots · 
augmented reality

DRD1: Gaseous Detectors
Large · Fast ·  eco-friendly 
gases · MPGD, e.g. GEMs

DRD3: Semiconductor Det.
Monolithic CMOS · LGADs · 
radiation hardness · interconns.

DRD6: Calorimetry
Energy resolution · High 
granularity · dual readout ·  
particle flow · sandwich · optical

DRD7: Electronics
ADC/TDC IP Blocks · Opto-
electronics · packaging · power · 
extreme environments · COTS ·  
intelligence on detector · foundry 
access

σ ~ 25
ps per
track

PICOSEC: NIMA903 
(2018) 317

© Nature
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Large-scale projects like FCC-ee contribute 
to European technological sovereignty:  
• Systematically identify potential for 

bidirectional technology transfer 

• Train highly skilled deep-tech experts  

Large-scale research projects generate 
industry revenue: 
• Industrialize mass production of 

components (e.g. SRF cavities: successfully 
industrialized for European XFEL) 

• Contribute to civil construction  
(e.g. CO2 reduced concrete), …

Tech Sovereignty and Industry Revenue
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Socio-economic Benefits of Basic Research.
 

 

www.technopolis-group.com 

   

   

 March 2026 

Assessment of the 
socio-economic 
benefits of CERN 
activities 

Main Report 

 

   

 Technopolis and CSIL 

 

https://zenodo.org/records/19910290



U. Husemann | Rundgespräch FCC-ee Theory Hub | July 2/3, 2026

Broad FCC-ee engagement in DESY’s  
particle physics division 
• Vertex detectors and highly granular calorimeters 

• Studies on physics (Higgs, Flavor, BSM), background, 
machine-detector interface 

• Software stack and detector simulation 

• Phenomenological studies and MC generators 

• Coordinating roles in physics and detectors 

Accelerator division: superconducting RF cavities

FCC-ee Activities at DESY Today
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Future Flagship as a Strategic Goal of Helmholtz Matter.

From Helmholtz Matter Strategic 
Evaluation Report 2026:  
“Continue strengthening 
preparation for the next European 
flagship collider programme and 
associated detector and 
computing technologies.”

JIN
ST 21 (2026) 03, P03018 

2026 JINST 21 P03018
we compare kinematics between C!"#C"#$%&2 and C!"#C"#$%&3 to verify that the performance
has not been impaired. Then the performance of C!"#C"#$%&3 is investigated at fixed energies, as
varying the incident energy of the photon has a significant impact on the shower behaviour. Finally,
the replication of shower angle is investigated.

4.1 Impact of the changes from CALOCLOUDS2 to CALOCLOUDS3

The fidelity of photons with orthogonal impact, between 10 and 90 GeV, is compared between
C!"#C"#$%&2, C!"#C"#$%&3 and G’!()4, since this is the only region in which C!"#C"#$%&2
can produce output. The results are projected into a realistic detector map, as described at the end of
section 3.3, and key shower observables calculated — these observables are shown in figures 4, 5 and 6.

In the comparison, C!"#C"#$%&2 is being trained on photons generated the same way as those
used as benchmark, including all detector geometry e!ects, while the training dataset of C!"#C"#$%&3
is as described in section 2.2.

This does give C!"#C"#$%&2 an advantage in detector geometry, but this is unavoidable as
C!"#C"#$%&2 requires orthogonal photons for training. Barring one small change, it is trained in the
same was as it was in its debut paper [58]. That is, photons with orthogonal impact, between 10 and
90 GeV, with slightly higher granularity and a realistic detector, including all supporting structure.
However, when generating the previous dataset for training C!"#C"#$%&2, the photon gun was placed
just inside the calorimeter, before the first sensitive layer, but after the first absorber. This was an
error, and it caused the first sensitive layer to be overpopulated, so the dataset for this work has been
regenerated with the gun pulled back, to sit properly outside the calorimeter.

Figure 4. Energy distributions of C!"#C"#$%&2 (CC2) and C!"#C"#$%&3 (CC3), in comparison to G’!()4.
Top row are the distributions themselves, averaged over three di!erent seeds, with error bars from the standard
deviation. Bottom row are ratio plots between each model and G’!()4, with errors propagated from the
distributions. Left, histogram of the energy of each cell, with the MIP cut marked as a hatched box. Centre,
radial profile of the energy. Right, distribution of the energy through the layers.

Figure 4 focuses on the energy profiles. The leftmost plot is a histogram with the energy of each
cell, the far left of which is blocked o! to represent the MIP (minimally ionising particle) cut. Cells
with less than half the energy of a MIP are conventionally removed to reduce issues of electronic noise.
Just to the right of this, at → 0.2 MeV, the MIP peak can be seen. While neither model quite replicates
the MIP peak, C!"#C"#$%&2 is a little closer. On the right hand of this first plot, C!"#C"#$%&3 is

– 10 –

https://doi.org/10.1088/1748-0221/21/03/P03018
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Key contributions to international 
flagship projects: 
• ATLAS & CMS including upgrades, Belle II 

• Future flagship collider at CERN 

Complementary on-site program  
at DESY: axions, gravitational waves, 
strong-field QED 

Support of German community 

Upcoming: German FCC-ee Workshop 
at DESY, December 2–4, 2026

DESY’s Particle Physics Vision
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German National Laboratory for Particle Physics.
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Successful implementation of large-
scale scientific projects like the FCC-ee 
requires interplay of complementary 
efforts:  
• Theory – experiment – technology 

• Academia – industry – politics 

FCC-ee Theory Hub: very welcome in 
German FCC-ee community, fully 
complementary to experimental 
physics and technology efforts

Conclusion
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Towards an FCC-ee Theory Hub.
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Prof. Dr. Ulrich Husemann 
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Email:	 ulrich.husemann@desy.de  
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