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TPC dimensions

> Due to a change on the Ecal thickness, we had to find ~3.5 cm in the 
barrel region → TPC radius reduced to account for that 

> Current dimensions (~in agreement with DBD for large model)

 Inner radius: 329mm, Outer radius: 1770 mm, half length: 2350 mm

 Inner wall thickness: 25mm, Outer wall thickness: 55mm

 Inner and Outer radius of sensitive volume: 375-1697 mm  (220 pad rows of 6mm height)

 Inner radius: 329mm, Outer radius: 1427 mm, half length: 2350 mm

 Inner wall thickness: 25mm, Outer wall thickness: 55mm

 Inner and Outer radius of sensitive volume: 375-1354 mm  (163 pad rows of 6mm height)

> We had to:

 give up part (~half) of the uninstrumented gas region 
allocated to a laser alignment system

 Reduce outer field wall to 5.5cm from 6cm 

 Remove 2 pad rows
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Field Cage Material Budget

> DBD values: 1% X
0
 inner wall, 1% X

0
 gas, 3% X

0
 outer wall

> Both the inner and outer field cage walls had the same material budget 0.9% X
0

> Fix: Increase all materials by x3 for outer wall to reach desired material budget

> Fix2: Change the order of Cu and Al. Now Cu is on the outside of the TPC → 
provides better shielding

Now

Before

Air thickness 
slightly 
decreased to 
keep total 
dimensions 
unchanged
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Cathode

> TPC cathode is positioned at z=0 held by rings from 
the field cage

> Some commands showed the cathode as “air” but in 
the reconstruction software it was properly taken into 
account → Fixed by placing the cathode volume as 
part of the TPC mother volume 

> Fix2: Cathode made slightly thicker from 60μm to 100μm

 92 μm thick Kapton and on each side 4 μm Cu  

Cathode 
Cu
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Gaps for module borders

> Previously, the anode was fully 
instrumented 

> Now module gaps of 1mm width (dead 
region) have been introduced assuming 
8 layers of modules for both the small 
and large models

> We discussed with Frank the possibility 
of increasing the gaps by 1-2mm  but this 
requires work to fix the pattern 
recognition No consecutive gaps 

between modules. Gaps 
have been blown up here for 
illustration purposes
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Point resolution formulae and values

> Some discrepancies between DD4HEP, DBD and current knowledge

> Formulae updated. Current situation shown below 

> Even though we want to take a conservative approach, our simulation 
performs better than our current knowledge

> Agreed to update σ0 to 55μm instead of 50μm  

> Requested this from Frank. Not sure if currently it has been updated → 
To check
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Double hit resolution and dE/dx resolution

> Double hit resolution in DD4HEP model: 2mm (pad size: 1x6 mm2)

> Based on the double hit resolution studies by Oleksiy, this is possible to 
achieve but not with the default algorithms currently used for the 
prototype

> No change proposed

> dE/dx resolution is DD4HEP model is 5% for both large and small 
detectors

> Based on current studies by Aiko and Paul, this is ~4% and ~5% for 
large and small models respectively 

> How to proceed? Different numbers for each model? (if changes are still 
accepted before the new MC production)

> If so, which input goes in? Current prototype studies are in 1T field. How 
does this extrapolate to 3.5-4T? How much do tracks <10GeV bend?

> Studies needed... Volunteers?
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Summary

> TPC model updated and validated

> Additional changes → possible?

 dE/dx different for large and small models?

> I will write a short document (notes) so that the general characteristics of 
the models are accessible without looking into the code

> New contact person?
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Back-Up
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dE/dx input for LCTPC DD4HEP model (Paul M.)
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Endcap Dimensions

Cathode
Sensitive 
volume

Module     
     + 
Endplate   
 12.5 cm

Expected 
material budget
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