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* High granularity readout TPC as the main track




Track detector system in CEPC Phy.&Det. TDR

» The track detector system’s geometry was finalized.
« Converging geometries as quickly as possible in preparation for physics simulation
» Geometry diagram from the slides on Tuesday in this week
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Almost finalized Geometry of the track detector system




TPC detector in CEPC Phy.&Det. TDR

» General geometry of TPC and the optimization modules in endcap
« 3D optimization design on going
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Total length: 5.8m
Half length: 2.9m

Inner radius: 0.6m
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Almost finalized Geometry of TPC detector and the Endplate
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TPC detector in CEPC Phy.&Det. TDR

« Optimization modules in the endcap
« Coverage of the sensitivity readout area from 92% to 96%
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Optimization of Geometry of TPC detector and the Endplate
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B R I [E] 252 £ High granularity readout TPC @cos0~=0.98

____ Parameters | Higgsrun | Zpolerun

B-field 3.0T 2.0T

Pad size (mm)/All channels 0.5mm X 0.5mm /2X3X 10’ 0.5mm X 0.5mm /2X3 X107

Material budget barrel 0.012 X, 0.012 X,

Material budget endcap 0.17 X, 0.17 X,

Points per track in r¢ 2200 2200

O oint IN 1P 100um (full drift) 400um (full drift)

S ~0.1-0.5mm =~ 0.2-0.8 mm
point (for zero — full drift) (for zero — full drift)

2-hit separation in r¢ 0.5mm 0.5mm

K/m separation power @20GeV 3.1o 30

dE/dx 3.2% 3.2%

Momentum resolution a=121e-5 a= 2.69e-5

normalised:
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Maxim distortion calculation using new geometry

«  Maxim distortion with e+e- to qq at Z pole (¥IHEEEf| A EFEE R0

« Maxim distortion under the different Beamstruggle background (4JFEEEf5] X 10, X50, X 100fZZAEAIFA)
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PID Performance using dN/dx
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PID Performance using dE/dx

‘ dE/dx + cluster counting

dE/dx is a well-established PID method that comes ‘for free’ (I exaggerate) in
gaseous tracking detector. However, usually limited to < 10 GeV/c. One limiting
factor is the presence of Landau tails which necessitates using a truncated mean.
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for ways to improve performance, e.g.
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PID Performance using dE/dx
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Hit density at the inner radius at Z pole 2T

* Inner radius (0.6m)
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