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Dimensions

>We have started looking into the TPC DD4HEP detector model

>Model exported from Mokka (ILD_o1_v5)

>Dimensions in agreement with DBD

 Inner radius: 329mm, Outer radius: 1808 mm, half length: 2350 mm

 Inner wall thickness: 25mm, Outer wall thickness: 60mm

 Inner and Outer radius of sensitive volume: 384-1718 mm  (222 pad rows of 6mm height)

> In agreement with model ILD_l1_v01

> ILD_s1_v01 also checked → Difference in outer radius and subsequently 
in sensitive volume 
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Barrel Dimensions
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Barrel Description

> While checking the material budget for the ILD TPC, one mismatch from 
expectation was seen

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

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

0
 gas, 3% X

0
 outer wall

> 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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Endcap Dimensions
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Cathode

> TPC cathode is positioned at z=0. MaterialScan command showed 
cathode as “air”

>However, the cathode was implemented in the TPC driver 

>Cathode volume was not part of the TPC mother 
volume. Because of that, the cathode didn't appear 
with the materialScan command (it only appeared if 
the end limits were cutting through the cathode 
volume). Overlap command didn't show any problems

>However, the cathode could be seen with the visualisation (geoDisplay) 

> Fix: Frank placed cathode volume as a 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 . 
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Point resolution parametrisation

> Looking into digitisation code for point resolution parametrisation

>Comparing simulated/measured values for T2K gas with DD4HEP input 
(simulation for TDR gas)

> Slight differences observed

>Overall: Similar description in rφ. We can do better in z wrt current model 
(~20% for z=0)

>Discussed within the TPC collaboration. 

> Preference to keep current values for 

 ongoing analyses and compatibility

 are a bit more conservative .

> Possibility to have two configurations for point resolution and the user 
can choose which one to use?

>Comment: TPC gas has not yet been decided
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Summary

> TPC DD4HEP model under investigation

>Overall, the detector model depicts the anticipated ILD TPC

> Few mismatches have been found and have been corrected

 Field cage outer wall material budget

 Cathode volume (implemented) and dimensions

> Point resolution checked. Action to be decided

>Remaining aspects to be investigated:

 double hit resolution 

 available space wrt other sub-detectors

 ?
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Discussion and outcome from Lyon Software meeting

> Things to check / to be discussed

>Double hit resolution

>Dead space between MPGD modules → Now full TPC is sensitive 
volume (222 pads of 6 mm height)

> Available space between detectors (Ecal is currently too small and will 
have to expand → smaller TPC?)

>Cables,... material → eg voltage box for cathode?

>Cooling pipes → are they included in the endcap material budget of 25% 
X0? 
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Discussion and outcome from Lyon Software meeting

From D. Jeans
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