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Comments from Paul 



1. We have revised the equation defining particle identification capability according to the definition used in ILD 
TPC (page 1 in attached PPT), and have updated the PID result plots (page 3 in attached PPT). Compared to the 
previous results, the difference in K/π separation power between the two definitions is less than 0.5%, as shown in 
page 4(attached PPT).

• While carefully checking the software, we found a bug in the original plotting script. Specifically, An incorrect variable was used in the proton 
resolution (σ_p) calculation, resulting in a significantly lower value of σ_p. This led to incorrect K/p and π/p identification capabilities (better than 
the actual performance). We have fixed this bug and updated the plots for K/p and π/p separation power (page 2 and 3 in attached PPT). We 
sincerely apologize for any confusion this error may have caused.

2.  The comment: "the remark saying that the graphene must withstand a pressure of 1 atm is not correct (Section 6.6)"

Answer:
• I think so, it is not correct to say" the graphene must withstand a pressure of 1 atm" . The graphene membrane is placed in a 

gas-filled volume of the TPC at a uniform pressure. There is no 1 atm pressure differential across the graphene membrane.
• We rewritten future IBF suppression study plan and removed the description of the graphene withstanding a pressure of 1 

atm (page 5 in attached PPT).

3.  Additionally, in Section 6.2.2 "Endplate and readout modules", we added descriptions of edge effects on the borders 
of the readout modules, as below: ((page 6 in attached PPT))

• The edge effects (the electric field non-uniformity near the inter-modular gaps)on the borders of the modules can cause track 
distortion and degradation of the spatial resolution. Reference[12] proposes a potential solution: keeping the mesh at ground 
potential and biasing the anode to a positive high voltage can effectively mitigate the track distortion caused by the edge effect  
Experimental validation of this approach will be conducted in subsequent studies.
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Feedback from Paul：



Thank you very much for your prompt reply.

1. As you said, the same formula appears in Chapter 5. Both Chapter 6 and Chapter 5 have been 
updated simultaneously, including the formulas and the result plots.

3. Yes, applying a positive high voltage to the anode to mitigate track distortion caused by 
the edge effects will place the anode at a high potential. This requires encapsulating the 
pad plane in a material with high dielectric strength. Thank you very much for sharing your 
experience. For clarity, I have included a description of this requirement in Section 6.2.2.

Mingyi：

Paul：



Attached PPT Sent to Paul and Daniela



We have revised the equation defining particle identification 
capability according to the definition used in ILD TPC

Old definition New definition

1



 While carefully checking the software, we found a bug in the plotting script. Specifically, An 
incorrect variable was used in the proton resolution (σ_p) calculation, resulting in a significantly 
lower value of σ_p. This led to incorrect K/p and π/p identification capabilities (better than the 
actual performance). We have fixed this bug and updated the plots for K/p and π /p separation 
power.

The results with 
the bug
(Figure 6.36 (old))

The results after 
the bug was fixed 
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We have updated the PID result plots using new definition of separation 
power

The results by using old 
definition after the bug 
was fixed

Updated Figure 6.36 
using new definition
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Compared to the previous results, the difference in K/π separation 
power between the two definitions is less than 0.5%

θ=60˚

4



Answer:
I think so, it is not correct to say" the graphene must withstand a pressure of 1 atm" . the 
graphene membrane is placed in a gas-filled volume of the TPC at a uniform pressure. There is 
no 1 atm pressure differential across the graphene membrane. The forces are electrostatic 
forces. 
We rewritten  future IBF suppression study plan as below and removed the description of the 
graphene withstanding a pressure of 1 atm. 

Comments: the remark saying that the graphene must withstand a 
pressure of 1 atm is not correct (Section 6.6)
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Added descriptions of edge effects on the borders of the modules in section 6.2.2
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