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Abstract

The Circular Electron Positron Collider (CEPC) is specifically designed for in-depth studies of Higgs, W, and Z bosons, as wel
| as heavy flavor particles. The precision tracking system Is pivotal for the success of these physics studies. This presentation
will delve into the software tools include fast simulation as well as optimization standards that have been meticulously selecte
d, and applied it to achieve best performance. The presentation will showcase the impact of these optimizations on key perfor
mance Indicators such as momentum resolution, tracking efficiency, and the robustness of the track fitting process.
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Simulation Tool ITK barrel : Similar to endcap, we select the one with the

Introduction: The “LiC Detector Toy” (LDT) software tool ~ best momentum resolution from different combinations of
which has been developed for detector design studies, aiming ~ Position numbers.

at Investigating the resolution of reconstructed track ot ITK barrel R position(mm)
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momentum resolution with different barrel layout
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Tracking performance from
fast simulation
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Optimizations for Momentum resolution Optimizations for tracking efficiency

The momentum resolution of tracking system is influenced by  For each sub-detector of tracking system, we set different hit
various factors, among which the layout of inner tracker(ITK)  efficiencies and observed their residual distribution of

is one of its important factors. momentum resolution. Then take the events ratio within 3 o
. as the tracking efficiency, and observe the impact of layout on

ITK endcap : The key to the impact of endcap layout on " 5 Y P Y

momentum resolution lies in its number and position. we

tried different combinations of ITK endcap positions and ratio = eventSpauen ss0 / VNS We simulated the

numbersl Compared the momentum resolutiOn Of each 995;_.:_____5_?.255 .................. ................. ' .................. ........ — .................. ....... _. ...... prOblem Of decreased

dlffe rent ComblnatIOn’ and Selected the Optlmal Iayout. gg;_ﬂ .................. eff%/ .................. .................. ....... traCk|ng Eff|C|ency Caused
L 4disks oo

dptipt 935_: __________________ SRS RS e TR S W— by the loss of
40 We fixed the position of OTK and SR R T e : d
3Sf 1231 / S|mu|ated the performance Of d|fferent "E QE:— ....... :‘.-E'.-.ﬁ,,‘.r ............. .................. .................. .................. ....... measurement pOIntS. An
0|12, numbers of endcaps from 0 to 4. (the D ﬂ __________________ — the effect of increasi ng

5 25F / legend “-2" represents double layers) g?_ .................. .................. .................. ............ ? ‘9& .................. .................. ....... the number of endcap
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momentum resolution With different disk number Summary:We studied the effects of different layouts on
oot . Disk z position(mm) momentum resolution and tracking efficiency using fast sim

S ey /// layout1 175 50 0 | Ulation tools. For the endcap region, increasing the number
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: / layout2 e o0 of layers can improve tracking efficiency, but it can also incre
355 / layout3 o0 170 w0 | -ase scattering effects and lead to decreased resolution; Due
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: / After comparing the lavouts of different to thg presgnce of TPC in the barrel r.eglon, the impact of lay
| / combinations, we selected the best -out is relatively small. And we also give the performance of
== three .And they have little difference momentum resolution in current tracking systems. We will

e T T T e e from each other . . . . . .
2ot %% g O ®® verify it through more detailed simulations in the future.

momentum resolution with optimized layout



