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Task 2: Physics goal

e Higgs precision measurement
e H — bb precise vertex reconstruction
e H—- pp (precise momentum measurement)

Need tracking detector with
high spatial resolution, low material

® CEPC Simulation

Ldt=5 ab”, Ys=250GeV
up, Hopp

j}EPC CDR

= S+B Fit

w— Signal

e Main technology
e High spatial resolution technology — pixel detector

e Low-mass detector technology
e Radiation resistance technology
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Task 2: Research Goal

e Produce a world class vertex detector prototype

Typical module

e Spatial resolution 3~5 pym (pixel detector)
¢ Radiation hard (>1 MRad)

e Preliminary design of prototype
e Three layer, module ~1 cm X 6(12) cm?

_ Typlcal tracker | Resolution

ATLAS/CMS upgrade
(15 um)

Alice upgrade
(8~10 um)

World
leading This project (3~5 pm)




Task 2: Technical route and schedule

Data acquisition R&D
Prototype

Design of mechanical structure assembly Beam testing

Sensor design, fabrication
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Achievement Presentation and Assessment Methods

F AR TR
I s A
HLA) 2% 8]
IR 2. fiE | HEER
1R IR 25
BRI AR LG
Wk

O#HEH OF)FEHE
O ~&% OF#HK
A O#FAFEx OX
wEa DOHIEE O
A O] R 77
Z BELBRE/ X5
OTR&ITY Ui
O%# Witxx O Fr i1
H A PLAE Rk

15 I AS BE

K2 Y I

SailE=s

Silicon Detector

(2) Final report: "CEPC Detectors Test Report”
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Assessment method and
means of evaluation:

- Peer expert review

- Beam test and offline
analysis; report to be
included in final report (2)

- Peer expert review

- Provide sensor design and
test report for expert
evaluation




Goal for the first year

e Achieve the target in task book for first year

e Preliminary designs of mechanics, readout electronics and ASIC
e Completed first sensor CMOS chip design

Ready for Multi-project wafer (MPW) submission
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CMOS Sensor design

e Finalizing the 1st sensor chip

e design review meeting Tuesday afternoon A41
o Multi-wafer project to be submitted in June

o feature: Small pixel size -> high resolution.
e High readout speed -> for CEPC Z pole high lumi
e Most of Functional block in place

e Sensor design be covered in Wer’s talk.

e Testing system R & D in Liang’s talk

ALPIDE ATLAS- MIMOSA | JadePix/ | This
MAPS MIC4 project
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Pixel Detector Layout design

+ Baseline: 3 double side layers ladders
+ Further optimiztion of this layout is on going
+ Whether we need double layer ladders ?
+ Need 4 or 5 ladders ?
+ Improve impact parameter resolution
+ Expect to finish it by end of 2019
+ To be covered in Gang’s talk
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Pixel Detector Layout design

e Preliminary engineering design for Pixel tracker prototype
e Double side module design
e Support structure of tracker prototype
e Cooling design

See more in Jinyu’s talk

See more in Mingyi’s talk
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Irradiation facility

+ MultiRad 160 X ray irradiator in IHEP setup
+ Can reach 1Mrad Total ionization dose within one day
+ Thanks Ying, Weiwei and Xiaoshan
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International collobration

o Express of interest in MOST2 project:

o Livepool (UK): Tracker mechanical design

o Oxford(UK): CMOS sensor design validation, mechanical design

o RAL(UK): Pixel module design

e Queen Mary(UK): module mechanical design (Zero mass concept)

o Strasbough (FR): CMOS sensor design, Tracker mechanical design

o University of Massachusetts (US): Tracker mechanical design, thermal design
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Towards the mid-term review
e Sensor testing is important for midterm

e DAQ design for multi-sensors and for pixel prototype to be ramped up
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Thank you



Future plan

2nd Year:

e Engineering designs of mechanics structure

e Second CMOS sensor MPW submitted

3rd Year:

e Mechanical structure completed

e Second CMOS sensor MPW tested

e CMOS sensor design optimized and completed
4th Year:

e Silicon wafer processing of large area sensor submitted
e Assembling and installing the prototype

5th Year:

e Test beam and data analysis

e Finish assembling of prototype
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. = CDR: Chapter 4
Performance studies: Impact parameter resolution

Transverse impact parameter resolution for single muons

full simulation(6=85°)
full simulation(6=20°)

fast simulation(6=85°)
— — fast simulation(6=20°)
— + — requirement(6=85°)

requirement(6=20°)

Requirement

Impact parameter resolution goal
achievable with current design

absolute momentum p [GeV/c]

16



“KRFRENGMR ERTN2018FENHRkRIEE

3. FT— AL INEES AR NI 23 K SIS AR Fbft
3.1 HEEMAZLE A BB FXI 1B R BEF AR GGUE

Research content: Prototype Verification of Key Technologies and High Resolution Detection Technologies
for Electron Positron Colliders

Assessment indicators:

Validation of key technologies for high energy circular electron positron accelerators.

Complete the prototype of the enhancer alternating two-pole low-field magnet. The magnetic field is
from 31-620 Gs, the field uniformity is 5 x 10-4; Complete the prototype of bending vacuum chamber
and RF shielded bellows, the total leakage rate is less than 2 x 10-10 Torr - L/s; Complete the
prototype of electron and positron beam electrostatic separator, the maximum working field strength
is 2MV/m, field uniformity is (1%.) 10x10 mm2; Complete the design of polarized beam collision in the
Z energy region, beam polarization degree is larger than 50%, life time is larger than 60 minutes;
Complete the prototype of polarization beam core device, spiral superconducting undulator.

Verification of High Resolution Detecting Technology on High Energy Accelerator. Complete the
prototype of inner silicon track detector, verify the main design indicators through beam test, spatial
resolution is 3-5 microns (um); Design a silicon detector with 1MRad Total ionization dose; Complete
the original prototype of high granulated imaging type of HCAL, solving the key issues for process
and test. Doing beam test to certify the main design conclusion. .



Highlight of silicon tracker task

e First version of CMOS sensor design finished
e Ready for MPW submission in June 2019
e Feature: High resolution and fast readout

o Big step towards large area full function sensor

e Preliminary engineering design for Pixel tracker prototype
e Double side module design '
e Support structure of tracker prototype
e Cooling design
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