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Current Situation
• Currently effort started in various fields
– Electrode design
– Noise and cross-talk simulations for warm and cold 

electronics
– Performance simulations (granularity, different active and 

passive material)
– Feedthroughs
– Thin solenoid
– Thin cryostat

• First electrode prototypes have been produced
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Next Steps Towards a Prototype
• Next step would be to build a small test module

– Full depth 22X0 (~45cm) x 40cm x 40cm
– Necessary features: inclined absorbers, inclined electrodes, increasing gap 

width(?)
– Challenges: 

• Inclined plates
– Lots of cut-out special absorbers and PCB ?
– Else makes the prototype quite a bit bigger

• Increasing gap width
– Difficult spacers? 
– One could also think of “knobs” on the PCB with well-defined height?
– 3D-printed spacers?

• à Needs considerable engineering effort, and of course electrodes, 
absorbers, electronics, cables,…
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Work To Be Done – Very Preliminary
Item Groups interested Comment

Electrodes IJCLab, CERN First small prototype exists (IJCLab), larger prototype being 
produced (CERN) 

Absorbers CERN New fellow at CERN

Module mechanical structure CERN New fellow at CERN

Electronics IJCLab? BNL? Cold and warm electronics? Could we use/adapt HKROC? 
Other candidates? 

Cables ?

Cryostat CERN Either existing cryostat or carbon-fibre 1m prototype

DAQ ?

…

N. Morange (IJCLab) & M. Aleksa (CERN)April 7, 2022 4



Back-Up
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Introduction – Geometry Used Here
• No Pb/W in the first compartment = presampler (PS) à used 

to compensate for lost energy upstream
• 1536 absorbers in 2𝜋, flat, no step-increase with r.
• 11 longitudinal compartments, particle traverses 2 absorbers 

in 1st comp., 4 in all others
• ri=2160mm, ro=2560mm, inclination of absorbers at ri is 

𝛼i=50.381o (𝛼I depends on ri and ro)
• Cells line up in projective towers in θ and φ, add 2 double gaps 

in the PS and strips (1st and 2nd longitudinal compartment) 
and 4 double gaps in each other layer
– Strips (2nd comp.): Δφ x Δθ = 8.2mrad x 2.5mrad = 17.8mm x 

5.4mm
– Other compartments: Δφ x Δθ = 16.4mrad x 10mrad = 36mm x 

22mm|r=2205mm (3rd comp.)

• Readout with 7-layer PCB (FR4), 1.2mm thick
• With LAr/Pb this leads to ~20.5 X0, fsampl ≈ 1/6.
• Studies ongoing with other absorbers (Pb/W) and other noble 

liquid (LAr/LKr) à leading also to other detector dimensions
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Track-Length of a MIP in Inclined Cell
Track-length of a projective MIP inside active material in one cell (2 double-gaps):
• ~7mm track length in one cell, but track in 2-3 consecutive cells (13.7mm in 

one layer)
• Energy deposit of a MIP 

– LAr: 2.105 MeV/cm 
– LKr: 3.281 MeV/cm

• EM energy scale: Needs to be divided by sampling fraction fsampl to get energy 
in the EM scale
– à 0.7 cm x 2.105 MeV/cm / 0.17 = 8.7 MeV (MIP signal in strips) 
– Simulation obtains similar value (see studies by B. Francois)
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LAr with Pb Absorbers
• LAr as active aterial
• Absorber (t = 2mm): 1.8mm Pb, 0.1mm glue, 0.1mm stainless steel
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LKr with Pb Absorbers
• LKr as active aterial
• Absorber (t = 2mm): 1.8mm Pb, 0.1mm glue, 0.1mm stainless steel
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LAr with W Absorbers
• LAr as active aterial
• Absorber (t = 2mm): 1.8mm W, 0.1mm glue, 0.1mm stainless steel
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LKr with W Absorbers
• LKr as active aterial
• Absorber (t = 2mm): 1.8mm W, 0.1mm glue, 0.1mm stainless steel
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