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Introduction: the ALLEGRO detector concept

● Trackers: assume similar structure as 
IDEA, because of its superb expected 
performance 
○ 5 MAPS layers for vertex detector 
○ Drift chamber (112 layers) 

■ Slightly longer, e.g 5m 
○ Numbers shown here are the same as 

Franco’s 
● ECAL: Noble liquid technology 

○ Inside super transparent CF cryostat  
● 2T solenoid after ECAL, in same cryostat 
● HCAL: baseline is “Tile” calorimeter 
● Simple muon tagger (not planning for 

standalone measurements) 

A concept still in its infancy
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Introduction: how to compute expected rates ?

● Physics events (Z) 
● Backgrounds 

○ IP backgrounds 
○ Single beam effects 

 

rate(r, Θ, detector) = ∑ ( process rate ⨉ occupancy ⨉ data/cell )

● Need full simulation 
○ Including precise 

description of MDI 
● Integration time of 

detectors 
● Reasonable choice of 

zero-suppression 
thresholds 

● Number of bytes needed 
○ Very detector-dependent 

2111.04168 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https://arxiv.org/pdf/2111.04168v1.pdf
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Beam induced backgrounds

See talk by Manuela Boscolo

4

Dominant effect

Dominant effect (a priori)

https://indico.cern.ch/event/1307378/contributions/5720993/attachments/2789172/4864168/240129_Annecy_Phys_Week__MDI_Mboscolo.pdf
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BIB: dependent on MDI design
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Methodology

● Simulate the various processes 
● Integrate over detector readout times 
● Compute occupancies 
● Then convert into rates 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Vertex detector

● Occupancies per BX: 
 
 
 
 
 
○ Occupancy/BX increases with √s 

 
● Overall occupancy (assume conservative 

10µs integration): 
○ 2-3% in VXD at the Z pole 

 
● Translation into rates: 

○ See Franco’s talk for details ! 
○ Untriggered readout seems difficult 

Studied in details for CLD so far
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Incoherent Pair Production 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Drift chamber

● Basic numbers: 
○ 56000 drift cells in 112 layers 
○ Drift time ~400ns 
○ Signal digitization with 2GHz digitizer 

 
● Unfiltered rates: 

○ See Franco’s slides for details 
○ ~500 GB/s 

 
● Mitigation: 

○ Assume on-detector cluster finding 
■ Amplitude and time of peaks 

○ ~50 GB/s, dominated by Z physics 
○ Can we store this on disk ? 

IDEA Drift chamber simulation in progress…
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ALLEGRO Ecal

● Strategy is clear: 
○ Simulate events in one BX 
○ Collect distributions as function of (r,θ) 
○ Integrate over 400ns (very conservative) 
○ Use threshold like MIP/5 for zero-suppression 
○ Compute occupancy 
○ Translate into rates 

 
● Backgrounds 

○ Simulations ongoing 

Work ongoing…
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ALLEGRO Ecal

● Detailed simulations to be done 
 

● Crude estimate 
○ Assume zero-suppression well above electronics 

noise 
○ 20 showers / event for Z or ɣɣ→hadrons 
○ 2 showers / event for Bhabha 
○ 500 cells / shower (typical of a 25 GeV ɣ shower… so 

probably conservative) 
○ 2B energy + 1B timing + 3B cellID 
➢ Grand total 8GB/s  
➢ Easy to deal with 

Physics at Z pole

10

Number of 
particles 
pT>200MeV in 
a Z→hadrons 
event 

3B for ID to write on tape 
Only 1B needed to readout 
multiplexed signals from 
frontend to backend 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ALLEGRO HCAL

● Backgrounds probably negligible 
 

● Z pole physics: simulations to be done 
○ Certainly very manageable rates 

Nothing started yet
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Muon tagger

● Should get estimates of cavern backgrounds 
 

● How do we get that ? 

Nothing…
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Luminometer

See Mogen’s talk
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https://indico.cern.ch/event/1307378/contributions/5721005/attachments/2790969/4867173/240131_Lumi_Annecy.pdf
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Conclusions

● This is just the start… lots of work ahead 
 

● Vertex detector 
○ For sure need some filtering before writing to tape 
○ Probably some trigger needed to readout the detector ? 

 
● Drift chamber 

○ Readout manageable 
○ Probably filtering needed before writing out to tape 

 
● Calorimeters 

○ Z rates under control 
○ Background rates to be evaluated 

 
● Muon tagger 

○ To be done… where to start ? 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