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Rationale

ILD calorimeters

– Designed for ILC

• Power pulsing, low occupancy

– Marginaly adapted for CLIC 

• Physics : number of layers

– Partially adapted for CEPC

• Lower granularity

– Needs strong adaptation for EW physics
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Revisiting the HG calorimeters for ee-Colliders

Large panel of running conditions

• 90GeV × 107 fb × 5·1036 cm-2 s-1 (qq × 20000 ILC @ 250)

• 150 GeV (WW) + 250 GeV (ZH)+ 280 GeV (tt) 
~104 fb × 5·1035 cm-2 s-1 (qq × 5–10 ILC @ 250)

Are the current hypothesis viable ?

– Cooling, DAQ, etc.

– 1 detector fit-all ?

• What are the limits :
– power vs Granularity vs active cooling ?

– New electronics (DRD6):

• TSMC 130 nm vs AMS 130 nm

• Running mode (continuous, trigger-less)
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Calorimeter Fluxes

Quantities useful for self-triggering (low occup)
Front-End electronics & Design

– Number of hits/s per ASICs

➞ Power (Energy per conversion)

➞ Memory size

– Distribution of Energy & Time

➞ Dynamic ranges

➞ Power per conversion (Wilkinson ADCs)

➞ Double hits

– Data output

➞ Data Flux per readout partition (DAQ)

Other quantities 

– Deposited energies

➞ Radiation
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Flux to Fluxes
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Primary histograms

Low E

E vs t

High E # Hits

t  of secondary 
deposits in a cell 100 events

qqH @ 240 GeV
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Segmentation by “Logical Geometry” C:M:S:T:L:I:J

Useful segmentation & grouping:

– Physics: Group of uniform (rates) regions (~cosθ)

– Technical: Readout & Cooling Partition (ASIC, SLAB, Tower, Module)

Calorimeters systems C Calorimeters ModulesCalorimeters systems C Calorimeters ModulesCalorimeters systems C Calorimeters Modules

Useless individuation:

– (Individual layers)

– Symmetrical : staves (φ), Forward–Backward (±θ)
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Logical Geometry 

Towers T (HCAL) Staves S (ECAL)
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Logical Geometry (ECAL)

Layers L 

Towers T 

Position J 
(module 1)
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Cross-check : muons

Low E vs Module

t vs Module, layers 20–29

t vs Module, layers 0–9
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System low energy & #hit responses

SDHCAL AHCAL Sc ECAL Si ECAL
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Code K. Hassouna

Python code

Production of Primary histograms

– LcioReader from pyLCIO

– Mapping & Selection

• Cell_id decoding [J. Kunath]

• Highly configurable

– ROOT histograms 

• System and histo type hierarchie

• Auto-rescalable (high E) 

Secondary histograms

– Scaling : e.g. power, datasize = ƒ (#hits, Energy)

– 2D histograms

Summing-up of processes & background

– from table
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Logical Geometry (HCAL BARRELs)

Towers T 

Composite J RPC

position I 

position I
(RPC) 

position I
(AHCAL) Composite J AHCAL
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Processes & Configurations

Processes:

– All

• ee → qq

• ee → 𝜇 ,  𝜇 𝜏𝜏
• ee → ee (⊃ Bhabha)

• → 𝛾𝛾 VV

• Machine background 
(ee pairs)

– ECM ≥ 160 GeV

• ee → WW 

– (ECM ≥ 240 GeV)

• ee → HZ

– (ECM ≥ 360 GeV)

• ee → tt
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To be done

Processes

– Check the statistics vs angular distribution
for processes

– Simulate & histogram for 2 key energies

• 90 GeV, 240~250 GeV

• Now using FCC SW tools (wp8, guineapig)

– Inlcude digitzation (esp. RPCs)

– Feed in realistic electronics numbers

• power per conversion

• work on secondary histograms

• Test electronics hypothesis
– ADC types, Cell grouping, 

Code:

– Complete the summation of processes
with proper scaling (ℒ, ƒ bunches)

– Improve visualisation

– Improve speed

– expend to vertex/tracker ?

Instrumentation:

– Explore the limits

Longer term:

– Port to key4hep
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