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FCC-ee TDAQ Working Group and WS

TDAQ Working group:

– Who ?  Organisers: Thorsten.Wengler@cern.ch, Aimilianos.Koulouris@cern.ch,Thilo.Pauly@cern.ch, An
na.Sfyrla@cern.ch Rosa.Simoniello@cern.ch  : 

– Bi-weekly meeting: e-group = FCC-PED-DetectorConcepts-TDAQ@cern.ch 

1st TDAQ workshop: https://indico.cern.ch/event/1583755/timetable/?view=standard

– Nov. 6, 2025 9h–18h, @CERN + Zoom, 125 registered participants

– Semi-individual pre-meeting for each experiments in previous weeks.
(ILD, CLD, ALLEGRO, IDEA)
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Goal of the Workshop [Mogens Dams]

The workshop brings together several communities, with the goal of gathering key information on 
TDAQ constraints, dependencies, and expectations that may inform detector and accelerator 
design, and ultimately impact the physics potential of the FCC-ee.

– Example of LEP 

• Accept all annihilation events  L1 < 11 s, Trigger: L2 ≤ 10 Hz,  ➞ μ
     typical@Z-pole: 5 Hz 

50 years of 
tech dev’t
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Intro: Trigger strategy and data  [Thorsten Wengler]
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Electronics: Update from DRD7 [Niko Neufeld]

Despite some guessing on event sizes, 

Electronics in 20 years ?

 no show stopper ➞

(cf. LHCb 40 MHz readout, for 8 MCHF)

 just minimize power and space… ➞
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Some picked elements from [Niko]

Silicon Photonics links (7.1 a)
– Already have 100 Gbit/s, single single-mode-fibre, radiation-hard (might be used for VeloPix LHCb U2)

relatively low-power, laser outside detector volume (modulator inside only)
• <<  COTS FPGA technology;   COTS = Commercial-Off-The-Shelf.
• Work cost effective back end for such fast links is conducted in 7.5b

– might be "overkill" for sparse detectors. => Depends on possibility to aggregate data locally
• This needs dev’t  (part of OTELLO)

Wireless readout 7.1c is clearly more “experimental”
– “potentially interesting for the innermost, high granularity detectors”

– Should have time to establish the feasibility before final decisions 

Data processing on detector  Inline data reduction (common mode, cluster finding, etc …)➞

–  Depending on radiation levels could be done by COTS FPGAs (not part of DRD7) or ⚠ RISC V radiation hard 
CPU for more complex tasks (7.2b)

– Some more advanced processing in 7.5a: e.g DAQ Overflow ” or “intelligence on/close to the detector”. 
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Electronics cont’d

Timing

– An enormous amount of work has been done on timing for the LHC experiments

– 7.3c continues: Ambitious targets stated in terms of small number of picoseconds

• distribution, distribution of timing reference via White Rabbit, phase stability 
and reproducibility of commercial FPGA serializers and much more. 

System building

– Code DAQ processing even more fuzzy (mix CPU, GPU, AI-like, networking...)

–  obsolescence: ⊃ τ(experiment) > τ(technology)

– But try to remove custom HW (e.g. back-end layers) [7.5b] 
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Path toward a common DAQ [Giovanna Lehmann]

A DAQ experts impressions:

1) Its too early for devlopments

2) DAQ@FCC-ee comparable to LHC  no shower stopper➞

3) But time for:

– Maximize 
synergies

– But should
leave some 
flexibilty

 Provide ➞
building
blocks
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Review of MDI & BiB
Machine Detector Interface  & Beam Induced Background 
Manuela Boscolo: inputs for the FCCee beam-optics decision
– decision in March 2026
•  Key Criteria: 
– BIB in Experiments   &  MDI Mechanical layout

Giulia Nigrelli: overview of background sources 
and simulation status
– Detailled source of noise, modelling,

Simulation workflow (now ready)
• Web page with tools in preparation 

– Example of BiB Mitigation studies
Jan Eysermans: beam and detector 
simulation interface studies
– Example of IPC (incoh. Pair Prod)

using Ginea-Pig
• Tracking in beam EM field  Grid ➞

– Still To be treated: 
• B from experiments, beampipe
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Software

Andrea Ciarma: Software: MDI geometries and detector simulation
– Two versions of the geometry; almost common elements : B fields

– Optimisation studies: 
• BP material, geometry, 

septum, tungsten shielding

Sang Hyun Ko : sub-detector digitisers for rate studies
– Review of digitiser in Key4HEP for Generic (planar: VTX, Det), μ

Detailled Silicon (VTX, Calo’s), Drift Chamber, Calo (SiPM, Ar)ℓ

Stefano Franchellucci : common GitHub for simulation and occupancy studies
– https://github.com/HEP-FCC/bib-studies 

IDEA and ALLEGRO ECALs

(except ILD)
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Detectors: ALLEGRO, CLD, IDEA, ILD (alpha. order)

On-going work, no detector has a complete scheme, some more advanced but complementary

ALLEGRO

􀂍􀊧􀋘􀀻􀅎􀃃􀄦􀃠􀄆􀃪􀄟􀄟􀅡􀃠􀃠􀄉Stefano Franchellucci Alexander Paramonov

Very detailled (but prelim.) study of the VTX
● Slightly ≠  geometry from CLD paper
● With full digitizarion,  soft e–⊃
● Prelim bandwidth, esp. L1 using dedicated BiB files

CLD

Lorenzo Capriotti

IDEA

Vincent Boudry

FullSim framework from ILD
● Adapted with common MDI
● Precise Magnetic

Field map
● Optim of MDI shielding
Prelim. rates for:
● Beamcal
● VTX with Sync. Rad.
● Calorimeters (4 options)

Job was done for ILC TDR estim. 

ILD
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Conclusions

Very nice overview of all aspects
– Not mentionned, a bonus presentation: 

status and plans for EPIC (EIC) DAQ

My impressions
– Still in a early phase, but some answers needed soon 

for MDI choices (GHC vs LLC in March 2026)

• Community is getting organised
(Github, Web pages common files)

– Hard to extrapolate electronics performances in 20 years from now

• Think of what was a PC in 2005... 
• BUT performances *  

computation cost –65%/year *
optical transmission × 2 /1.5 year.

– Emerging: trigger is not mandatory 
(make things much simpler)

– DRD7 is a key player for this, 
to avoid duplication.

• New readout methods; work on common concentrators…  

Very complete “Official” workshop summary
– DAQ should not be a source of systematics.

– Streaming feasible but is it optimal if it affects sub-det. Performances ?

– Top-up injection is a major source of beam loss (12%)  beam bgd➞

ILLUSTRATION NOT FOR ANY USE

* https://www.cambridge.org/core/journals/journal-of-economic-history/article/two-centuries-of-productivity-growth-in-computing/856EC5947A5857296D3328FA154BA3A3

Collecting numbers…
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Back-up
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GHC/vs LLC [Manuela Boscolo]
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