CEPC Silicon Tracker Progress Report (13)

Qi Yan on behalf of the Silicon Tracker Group
Dec 2, 2024, IHEP



The Latest PID Performance of TPC and OTK (TOF)

Efficiencies of particles penetrating the ITK (3 barrels), TPC (half TPC), and OTK (barrel) at a
polar angle of 6=60°. The cutoff momenta are P~0.3 GeV/c (P; ~0.3 GeV/c) for the ITK, P~0.7
GeV/c (P; ~0.6 GeV/c) for the TPC, and P~1 GeV/c (P; ~0.9 GeV/c) for the OTK, respectively.
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The latest PID separation power of the TOF and TPC at a polar angle of 8=60° .
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PID performance using dE/dx measurement from silicon detector.
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PID performance using dE/dx measurement from silicon detector.

Seperation Power

Seperation Power: -

; |u1—p2| 7]

(02+02)/2 =
.......................................... Kin TOF,At=50ps ...
................ . ==== K/x TOF,At=100ps —
T Kin ITK —
.'... -

20 30
p [GeV]

2 34567 10

Seperation Power

(

Il -u,

242
O'_I +O'2

|
/2

--Ba rrel Wlth 1)
po!ar angle of

Seperation Power:

(c%+0d)/2

i7ri| == K/n TOF,At=50ps

== K/n TOF, At = 100ps

Kix TPC

K/n TOF(50ps) & TPC

F ) e K ITK DE/dX

20 30
p [GeV]

2 34567 10



Safe Margins Between OTK Barrel and TPC Endcap




Remaining Ongoing Tasks for the Silicon Tracker
TDR (Highlighted in Blue)

Chapter 5 Silicon Trackers

5.1 Requirements . .. ............ / ............
|5‘2 Overview of ITKandOTK . . . . .. ............. (a)- |
5.2.1 Tracker system layout optimization. . . . . ... ... .. ..

5.3 Inner silicon tracker ITK) . . ... ... ... / .........
531 CMOSchipR&D . ............ / .........
53.1.1 HV-CMOS pixel R&D . . . ‘/ .........

53.12 CMOSstripR&D . . . . . . / .........

532 ITK design / .........
5.3.3 Readoutelectronics . . . . ... ... . ‘./ .........
5.3.4 Mechanical and cooling design . . . . . . . ( b) |

Prospects and plan

54.1 AC-LGAD sensor and ASICR&D . . . . ‘/ .........
54.1.1 AC-LGAD SensorR&D . . . / .........
54.12 AC-LGAD ASICR&D . . . / .........
54.12.1 General requirements . . . ... .....
54.122 ASICarchitecture . . . ... .......
5.4.1.23  Single-channel readout electronics . . . .
5.4.12.4 Data process and digital blocks . . . . . . 1
54.1.2.5 Radiationtolerance . . ... ....... We a re WO rkl n g O n !
5.4.1.2.6  Power distribution and grounding . . . . .
5.4.1.277 Prototype performance . . ........
54.1.28 Monitoring . .. .............
54.129 Roadmap towards production . . . . . ..

542 OTKdesign...,.........../ ..........
542.1 OTK barrel design . . . . . / ..........
5422 OTKendcap design . . . . / ..........

5.4.3 Readoutelectronics . . . . . ... .. / ..........

5431 Front-endboard ... ... % ... ... ... ..
5.4.3.2 Concentrator card and power distribution . . . . . .
5.4.3.3 Slow control and monitoring . . . . ... ... ..
5434 Clockdistribution . . ... .............

5.4.4 Mechanical and coolingdesign . . . . ... ....... (d).
545 Prospectsandplan . . ... ... ... ... ...... (e)
5.5 Performance . . .. ... ( f)

5-5+—Theglobatperformanceof the-tracking systemm——————"=
5.5.2  The performance of silicon tracker (barrel) . . ... ... ..
5.5.3 The performance of the transition zone (barrel+end-cap) . . .
5.5.4 The performance of forward tracking (end-cap) . . . . .. ..



