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Introduction

• Generally , with the increase of detector layers in TPC, the 
momentum resolution becomes better , but there is a jump point 
in some layers and an abnormal phenomenon when the 
momentum value is 1Gev.

• The effect of detector layers on the momentum resolution under 
different momentum values is studied.

• It mainly includes two aspects, the first is to keep the material 
budget of each layer in TPC unchanged, the second is to keep the 
total material budget in TPC unchanged. Details are as follows.
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sub detector N layers

Resoluton(㎛)

Material budget (%𝑋0)

r-Φ 𝑧0

VXD 6 2.8 / 6 / 4 / 4 / 4 / 4 2.8 / 6 / 4 / 4 / 4 / 4 0.15per layer

SIT 4 7.2 86.6 0.65

TPC
10/20/30…/140

/150/160
100 2000 1.2

SET 1 7.2 86.6 0.65

⚫Parameter setting (details see backup)
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N=10 N=20 … N=100 N=110 … N=160

single 0.00003356 0.00003356 … 0.00003356 0.00003356 … 0.00003356

total 0.0003356 0.0001678 … 0.00003356 0.00003051 … 0.00002097
5

⚫ single 
The material budget of each layer in TPC is 0.00003356.

⚫ total

𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑏𝑢𝑑𝑔𝑒𝑡 =
0.00003356×100

𝑁
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⚫N represents the number of detector layers in TPC.
⚫ The graph on the left represents the identical material budget for each single 

layer and the right keeps the total material budget constant. 
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⚫ question

• Why have such a big jump between 10 layers and 20 layers?

Maybe it's related to the number of detector layers. The detector layers is neither the 
more the better nor the less the better and 10 layers may be a critical value.

• Why does the momentum resolution of the left side of the image 
get worse with the increases of detector layers?

It is caused by low momentum value and low total material budget.
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⚫ A jump point is a maximum or minimum point that appears in a certain area.
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⚫ The momentum resolution is better when the number of detector layers 
is 110.

⚫ The momentum resolution fluctuates up and down with the change of 
detector layers.
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• A detector with 110 layers might be a good choice.
• The relationship between the momentum resolution and the number of 

layers may be up and down.



⚫Summary and plan
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• If two different detectors have the same total material budget at a 
certain layers, the momentum resolution of the larger total 
material budget is better than the less one when the number of
layers is lower than the certain layers.

• When it is greater than the number of layers, the result is just the 
opposite.

• The exact mathematical expression needs to be studied further.



backup
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