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Main contents and objectives of the project

Advance research and validation on key technologies of accelerator and detector

Accelerator N 4 Detector

Aim for high-luminosity, low cost I High-precision, high-resolution to insure physics goals
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1Rl1: Key accelerator

=i 2: Silicon pixel detector

technologies \
1E 81 3: Hadronic calorimeter

Demonstrate technologies
Meet possible technical limitations

Build prototypes:



(ES o EFMIEZEIZ: Task Arrangement and Main Research

Task

Task 1:
Accelerator

Task 2:
Silicon
Detector
Task 3:

Hadronic
Calorimeter

Task Leader

: Research Content Funds
Institute
Yunlong Chi Prototypes: low-field dipole mqgnet, main ring
IHEP vacuum system, electrostatic separator; 974 /5

Beam polarization design

Joao Guimaraes da Prototype: silicon vertex with low-material

Costa o : 12005
IHEP budget, radiation resistant
: _— Prototype: imaging hadron calorimeter with
Jianbei Liu . - -
USTC scintillator + silicon photomultiplier tube 971/

(SiIPM)

Total funding: 3145 A



Major Project Milestones:

. Official starting date: May 1, 2018

. Official kick-off meeting: November 28, 2018
- First Annual Meeting: April 2019

- Midterm review: August 2020

- Final report: April 2023



Agenda 1{o] meeting General Overview: Today

Friday, April 23, 2021

08:00 - 18:00 Review Meeting
09:00 Project Overview (30'+10") INE#RE;CIR 40’
Speaker: Joao Guimaraes Costa
09:40 Task 1 Progress report iRE—#RICHR: SEEMAZIE i BB FITENINEES X BEARIEIE 50
Speaker: Prof. = it (FBEFR)
10:30 Group photo and Coffee break 30’

11:00  Task 3 Progress Report iRE=#R/[Hz: MEREEFEEESRRARIIE 50
Speaker: Dr. Jianbei Liu (University of Science and Technology of China)

12:00 Lunch 1h30'

13:30  Task 2 Progress Report iREZ#HRICHR: E1255RNE3 B AREIE 50
Speakers: Joao Guimaraes Costa, Prof. LIANG Zhijun

14:20 Coffee Break 20'
14:40 Discussion (Project Team Only) 1h0' (229)

14:40  Discussion (Referees only) IEZRAERIT IS5 IRE ¥
15:40 Close out session 54 2h20'

18:00 - 20:00 Dinner

Zoom room will be provided for referees discussion at 2:40 pm



Thursday, April 22, 2021

m
A e n d a fo r m eet I n 09:00 - 12:00 Internal Meeting: Accelerator
09:15 Progress of Prototype Dipole Magnet for CEPC Booster (20'+5') 25’

Speaker: Dr. Wen X (Accelerator Centor, IHEP)
Material: | Slides @ &
R&D progress of CEPC vacuum system (20'+5') 25’

Detailed internal discussions happened Speaker: MA Yongsheng (FSfEFF)

Material: | Slides : &)

in the IaSt tWO days Coffee break 20’

CEPC MOST Project Midterm Review Meeting-separator (20'+5') 25’
Speaker: Mr. bin B (BEEFR)

Wednesday, April 21, 2021 Material: | Slides : &

Polarization (20'+5') 25’
09:30 - 12:00 Internal Meeting: HCAL Speaker: Dr. Zhe DUAN (BS&EFR)

= BE
Location: Multi-subject Building ( 229 )

09:30 Overview 20'
Speaker: Dr. Jianbei Liu (University of Science and Technology of China) 11:15 Discussion 45’
Material: | slides ¥ 12:00 - 14:00 Lunch Box
14:00 - 17:30 Internal Meeting: Silicon
14:00 Overview of Silicon Task 20’

Material: | Slides : &)

AHCAL design and optimization 20’
Speaker: i A (PERFERAKE)
Material: Slides k]

Speaker: Prof. LIANG Zhijun
Material: | paper 71 | Slides ' &1 7 ¥

Status of production and quality control of scintillator tiles 20’ Status of the TaichuPix chip for the high-rate CEPC Vertex Detector
Speaker: Dr. Yanyun Duan (TDLI/SJTU) 25’

Material: | slides ¥ Speaker: Mr. Wei WEI (&8EFfT)

Material: i 7
Status of readout electronics and HBU development 20’ R—_

Speaker: {5 3t (University of Science and Technology of China) Detector optimization and software 15’
Material: | slides k) Speaker: Hao Zeng (IHEP)

Material: | slides | %

Mechanical Design of Silicon Vertex Detector Prototype 25’
Speaker: Jinyu (S8EF)
Material: | slides : T

Coffee break 20’

Vertex detector geometry implementation 15’
Speaker: Kewei Wu

Material: | slides : T

Plan for flex PCB design 25’
Speaker: Mr. & 8 (&H8EFR)

Lively discussions! voterial [siides’ %

Plan for DAQ system development 25’
Speaker: Hongyu ZHANG (EPC, IHEP, CAS, China)

Material: | slides | T

Dinner 2.5 hOurS Iater S 17:05 Discussion 25’

1730 -19:00 Dinner

Discussion 55’




£ "% (2019.5-2020.4) — Up to midterm

Main Milestones

Task 1: Accelerator

the high-precision low-field dipole magnet small experimental prototype
engineering design of vacuum tube and bellows, and electrostatic separator
%' Simulation program for storage ring polarization is developed

Task 2: Vertex Detector

*“ Engineering designs of mechanics structure

' second ASIC MPW submitted

Task 3: Calorimeter

whole HCAL prototype and develop software framework

Delays in the implementation of the

Carry out production of scintillator units “tile production” due to re-optimization
of the tile size, and COVID-19

absorber and supporting structure are designed

Viratermeinaicatorssdachievea




E=9 (2020.5-2021.4)

Main Milestones

Task 1: Accelerator IHEP
Small prototype of magnet fully tested
Design of magnet complete
Processing of the vacuum tube, the coating experiment device and the shielding bellows are completed

Outcome

Annual report



Task 1 - Mission 1: High precision low-field dipole magnet

Two small low-field dipole magnet prototypes built and tested

CT Coil — no iron core

Better performance in testing

v

Design full size prototype




Task 1 - Mission 1: High precision low-field dipole magnet

Full-scale prototype CT coil dipole magnet

Design complete Production already underway

v
5 111 '
4 .

2.5 m conductor bars

(ahead of schedule) 10



Task 1 - Mission 2: Main ring vacuum system

6-m Iong vacuum tubes RF shielding bellows NEG Coating setup (6 m tubes)

(meets engineering requirements) (f|n|shed meets target

11



Task 1 - Mission 3: Electrostatic separator

Design was finished last year and prototype construction started ahead of schedule

.E 5

Testing platform built

12



EF=9F (2020.5-2021.4)

Main Milestones

Task 1: Accelerator
J Small prototype of magnet fully tested
\/Design of magnet complete
JProcessing of the vacuum tube, the coating experiment device and the shielding bellows are completed

- Task 2: Vertex Detector IHEP, SDU, NJU, NWPU, (IFAE & CCNU)
Mechanical structure completed

Second ASIC MPW tested
- ASIC design optimized and completed

Task 3: Calorimeter
Batch production of readout electronics, development of data acquisition system
Development of beam test platform and cosmic ray test platform

Outcome

Annual report

13



Task 2: Vertex Detector Highlights

TaichuPix-2 irradiated at IHEP
(6 keV X-ray)

@ S SV

Pitch: 25/24 x 25 um?
Power: 100-150 mW/cm?
Size: 5 x 5 mm2
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LNO

MOST project goals achieved

e

Pixel array
1024*512

oac 4 e Full size chip ready to submit next month

generation
Data interface

LDO (test Engineering run for Pixel Vertex

blocks)

Chip inter- de'l'eC'I'Ol' prolllolllype

connection

features

Scribe-able top
power

connection (ahead of schedule)

S e e = e e e oo
B e eibiba !zhmna-aiif ‘dii"f.. ma“ SRESSr eSS e features
14




Task 2: Vertex Detector Highlights

The design model of ladder support

i

Vertex Detector Structure

Assembling Tooling

Inner and middle barrels
combination and customized tool

15



E=9 (2020.5-2021.4)

Main Milestones

Task 3: USTC, IHEP, SJTU
Batch production of readout electronics, development of data acquisition system

Development of beam test platform and cosmic ray test platform

Outcome

Annual report

16



Task 3: Calorimeter Highlights

AHCAL
Scintillator and SiPM

40 layers of 20 mm stainless steel
+ 3 mm scintillator
+ 2 mm PCB

Transverse size: 72 x 72 cm?

Length: 1.3 m

Single layer and detector part

Cell size: 4 x 4 cm?

17



Task 3: Calorimeter Highlights

10000 scintillators have been produced
using the injection molding technique

Light yield of each scintillator is about 40 p.e.,
tested with NDL-22-1313-158

Avutomatic qupplng cmd Iabelllng

3 batch feshng plcﬂforms built
(USTC, SJTU, IHEP)

SPIROC chip packaged and available

Front-end readout board prototype built

3 readovut
boards

72 cm

\
\\
\

HBU:HCAL Basic Unit
Mass production to start soon

18



Funding Allocation and Implementation



Project Funds Allocation

Implementation:

Direct fee Task Task 2 Task 3
oy today 66% 60% 35%
Total 50% 34% 25%

Bulk of expenses to build and test prototypes still in the future

20



Task 1: Funds allocation and implementation

Expense until
2021/4/14

Rate of expense/total Budget until Rate of expense/budget

TE R H 2 FR Total budget

direct fee

1. device fee
(1) purchase device
(2) Trial device
(3) modifed device
2. material fee
3. testing fee

4. power fee

S5,
travel/conference/international
communication

6. publication
7. labor

8. consult

438.86
377.00
122.35
256.10
0.00
7.98
2.10
0.00

26.71

2.60
22.47

0.00

878.19
456
140
296

20

budget 2021/4/30

49.97%
82.68%
87.39%
86.52%
0.00%
6.88%
2.76%
0.00%

20.37%

12.81%
44.05%
0.00%

659.29
359.00
113.00
226.00
20.00
93.00
63.20
10.00

384.40

16.49
27.20
6.00

till 2021/4/14
((e6.56%
105.01%
108.27%
113.32%
0.00%
8.59%
3.32%
0.00%

31.64%

15.76%
82.60%
0.00%




Task 2: Funds allocation and implementation

Rate of expense/
budget till 2021/4/14

Budget until
2021/4/30

Rate of expense/
total budget

Expense until
2021/4/14

Fs TSR B 2R

Total budget

direct fee

1. device fee
(1) purchase device
(2) Trial device
(3) modifed device
2. material fee
3. testing fee

4. power fee

5. travel/conference/

international
communication

6. publication
7. labor

8. consult

355.35

76.99

76.99

1047.71

196.30

196.30

33.92%

39.22%

39.22%

46.39%

0.75%

0.59%

42.80%

24.46%

69.77%

33.92%

594.03

196.30

196.30

i 59.82%

39.22%

39.22%

58.08%
8.15%

0.98%
70.83%

40.77%
127.38%

56.53%




Task 3: Funds allocation and implementation

Rate of expense/budget
till 2021/4/14

Rate of expense/total Budget until
budget 2021/4/30

Expense until

=22 PR H 22 R 2021/4/14

Total budget

direct fee 210.06 840.50 24.99% 59256 | { 35.45% )

1. device fee

( 1) purchase device
( 2 ) Trial device

( 3 ) modifed device
2. material fee
3. testing fee

4 _ power fee

S5,
10 [travel/conference/international
communication

6. publication
7. labor

8. consult

51.53
51.53

135.60
135.60

38.01%
38.01%

19.22%
34.46%

19.03%

1.49%
32.98%
5.25%

135.60
135.60

38.01%
38.01%

26.10%
57.44%

37.57%

2.98%
58.52%
10.50%




Planning

24



Impact due to Covid-19 pandemic

International collaboration diminished
- Travel to/from international partner institutions

- Collaboration with BINP of Russia on Beam Polarization most affected
- Work at partner international institutions was reduced but has no critical impact
Collaboration with Barcelona continued without interruption

Work in laboratories at universities and IHEP reduced —> delay still being recovered
Main driver of delays in the calorimeter task

- e.g. production of scintillator tiles, wrapping and testing

Other main tasks proceeded without major delays
Personnel worked from home on most design activities

. 2nd version of vertex detector chip finalized at home and submitted to vendor in Israel with no impact on
schedule

25



[Chinese Name [Task Name [Duration [stat — [Finish I I J20 2021 J20 [2023 [2024 2025

H1 H2 H2 H1
T REIEBUR R T AT ALINE: Key technology verification of accelerator 1261 days  18/5/1  23/3/1 — KBy technology verification of accelerator

CEPCEMELH _{LMEAE CEPC high precision and low field dipole 1111 days  18/511  22/8/2
e magnet prototype
NEISIRFEN, Miniature experimental prototype 568 days 18/511  20/7/2
38 i it Physical design 153 days 18/11/29 - u u
I b Construction machinery design 153 days / 19/712
L i Processing and manufacturing 153 days
Ty Experimental verification 109 days 0
Y

P HLPICE 2 Prototype improvement and testing 66 days
ERRERH Formal magnet prototype 543 days 22/8/2
P it Physical design 108 days 20/12/1
L Construction machinery design 153 days 211712

Processing and manufacturing 151 days 2211131

Experimental study ] 21/8/2 4 Experi
improve the prototype 88 /813 211 improve the prototype
21/12 + E

Experimental verification 107 days xperiment
Acceptance testing 66 days
Vacuum system 1217 days 2128
Preliminary design of vacuum box, RF 220 days 14 Preliminary design of vacuum box, RF shielded bellows and coating device
shielded bellows and coating devi l
Engineering design, bidding and signing of - 220 days 5 Al Engineering design, bidding and signing of technical contracts
technical contracts
Prototype processing and manufacturing 220 days  20/1/7  20/11/9
> of vacuum box and RF shielded 220 days ~ 20/11/10 21/9)
ing experiment on inner wall of

L W Coating sample test, pumping speed test 220 days  21/9/14  22/7/18

, ||
Review and acceptance, document fiing 117 days 22719 22/12/28 R i ™
Electrostatic separator 1261 days 18511 231311 —_—————————
it o Complete the parameter calculation of 200 days 1 190204 - I o e m a n e ro o e

electrostatic separator
St 7 AR BLET BT The beam impedance analysis of 240 days 19/6/10

electrostatic separator is completed
52 1 19 147 ii%i  Complete the overall scheme design of the 190 days 201312 ]

electrostatic separator

%A ff. WIEHMLE  Complete the design of insulation support 220 days 20312
parts, high voltage feed through wall parts c
A : Fanssing o ety Componers o o ’ » . - v a u u m u e S a n e OW S

processing of the key components of the
electrostatic separator

Complete the assembly of the electrostatic 20 day 20111/16
separator

. LiT#hi Y Build test platform for electrostatic field 140 days 2011214
preliminary high voltage sophistication

BB @i Complete the design and manufacture of 280 20/6/1 mplete the design and manufacture of high order mode absorber
high order mode absorber

o7 7 i b % Optimize the design of cooling system and 210 days S Optimize th

. 4 i it high order mode absorber
Xy 2 e ostatic separator high 210 days /: 22111123
cation and testing

TELTL. Final project review 0days 2331 23531 [

ZRERBASRMBIF 5@t Study and Design of Z energy region 1217 days  18/51  22/12/28 e n c 0 m e e
polarized beam

ﬁ%;mmm»mi Accurate energy measurement based on 1050 days  18/511  22/5/9 ,

Build test platform for electrostatic field preliminary high voltage soph

|
resonance depolarization
L 412 8 1 5 M Parameter selection of polarized torsional 150 days  18/5/1 111
pendulum
A mode of operation for accurate energy 178 days I u
measurement
Error analysis for accurate energy 500 days [ r jor analysis for agcurate energy measurements - e e c r O S a I c S e a r a O r
measurements g——.  S————————
BRALIRIN ik Polarized beam collisions 1108 days  18/5/1  22/7/28
BARRAT= LR GRR Generation and retention of polarized 1108 days  18/5/1  22/7/28
beams
A Injector design 861days  18/51  21/8/17 i ™ ™ ™
S T R B 0 Beam polarization is simulated 247days 218118 2217/28
numerically Z
DREBRATEREA R Longitudinally polarized beam collisions1100 days ~ 18/5/1  22/7/18 i L I r I t I n t u I
e e 4% 28 5 B 96 55 Selection and design of spin rotator 400 days  18/5/1  19/11/11 Spin rotator paramete
parameters

A R A S A Design and optimization of storage ring 700 days ~ 19/11/12 22/7/18
magnetic focusing structure
TRE s Project summary 117 days 22/7TM9  22/12/28
3 W f o 17 0 20 Write the physical design report o M7days 227719 22112/28
s polarized beam operation
47 i 5 Peer review and projec eptance )
SRR ABBONRIE  Key techniology verification of silicon track 1.
detector
JrEEngie Mechanical support structure 934 days 18/511  21/11/26
ey 4 R 1 Layout Optimization 436 days  18/5/1 2
R B 2 2 Preliminary design of ladder supporting 130 days 18/10/29
structure
WL B i Preliminary design of detector supporting 260 days 19/110/28

structure
K 0 R P i Engineering plot design of supporting structu523 days. 21/4/ [ 7]
& L PGSR production of prototype of ladder support 87 days 30 — —— — a4 bkl i
I 4 i B 24 Final design of ladder supporting structure 43 da 3 — S = ,

wWnte the physical design report of the polarized beam operation

days w and project
261 days  16/5/1  23/2/128

Final design of detector supporting structure 416 days 21061
L o Manufacture supporting structure of detector 128 days ~ 21/62  21/11/26
LI RMIE Complete the Manufacture of all mechanical 0 days 21111126

i support structures u u u u
The sensor 919days 1851  21M1/5
EW LT Electronics design in sensor pixel, design of 170 days ~ 18/5/1  18/12/24 s design in sensor pixel, design of anti < irradiation element -
1 8 it anti - irradiation element

LR 5 Peripheral digital circuit, trigger, clockand 261 days  18/5/1 al circuit, trigger, clock and power supply ladder design, and chip antl-radiation performance simul

L p ly ladder design, and chip
anti-radiation performance simulation

Al 1st MPW

(MPW) i} ) u u u
= S I H 2nd MPW 90 days ; 7
MPW) it/ -
40 4 20 00 B Integration of fully functional small area chip 190 days 201721 Ategratio unctional small area
design
L]
bl e 2 B BLI B 0 Development of data acquisition system for 107 days 2 22/5/31 Development of data acquisition system for the prototype detector

5 i db 3rd MPW 108 days 21/6/1 3rd MPW
MPW) i f

the prototype detector , u
BB BT 543 The overall design and assembly of the 1066 days ~ 18/5/1  22/5/31 The overall design and assembly of the prototype
e 00 28 0 0L 0 mbly process of detector 260 days 19/4/29 Develop t a

dder

Bl 44 % EUR LA %R Develop the assembly process of detector 2 3sserf
N 7 5 prototype and develop the automatic -
assembly system

) 5 0 8 i Development of data acquisition system for 472 days ~ 20/312 2111231
7 assingle detector ladder

B R B, 430 B 0 Design large area, full function sensor chip 3 y 20/5/13
52 LA i T Prototype readout electronic 132days 2171 21112131 Pralolype readout
Y] detector ladder trail production 66 days 217130

K
5 0 B IR 2 Assemble and test the first detector ladder 38

70— T BT B T First engineering batch silicon wafer process 60 days 21/8/16 15 ] —
WMARTEERIRRIESL  Readout electronix and data acquisition 1066 days  18/5/1  22/5/31
Svetem u
A9 ) Y MPWI 5 1 8 1 1 3 Development of the front end circuitboard ~ 261 days ~ 18/511  19/4/30 3 énd ci BTt MPW chip
4 17 for the initial MPW chip
B0 fe M6 JF 506 Development of data acquisition system for 220 days — 19/511  20/3/3 ]
CEEYTEL Y Assemble and test the rest of detector ladder75 days

v asingle sensor chip
ladderf ik i: ladder readout electronic 218days  20/8/31  21/6/30
A 0 38 A L Assemble and debug detector prototype 22 days
; Complete the assembly and debugging of 0 days 22/5/31

MPWIfi 3 Test the third MPW chip

53 days

detector prototype
Test and data analysis 1086 days  19/1/1 —
Test 1st MPW chip 157 days / ¢st1stMPW chip |
Test the second MPW chip 93 days hd MF i

R RS R Test engineering chip
SRR SHRL T Beam testing and data analy:
FRWRBL. RERNTH  development of the simulaiton,
liziv. 3 reconstruction and analysis software
BT R development of the simulaiton software

12 days
1086 days
784 days

261 days

development of the reconstruction softwai784 days

1 7F % development of the analysis software
S 35 5 Beam test experiment
U 5 B The data analysis
TWE R, BT EMIME Publish test results and write final report
1 I 26 08 mplete the final project report
RIS FRAEEHEAKIE  Technical verification of imaging hadrons.
ERE ARG B Physical design of the prototype of the
quantizer

it # KBS M WENAR  Selection and optimization of key
parameters of the quantizer

it i 25 0 i B 38T 5 Performance simulation study of the
quantizer

REEFRE MR Development of sensitive detectors

RN T d purchase of raw materials and devic

A L 6 B B R AL Design and optimization of sensitive

element ‘ucture

A 45 8 7 9 5 Research on the production technology of
scintillation unit

LR Batch production of scintillation unit

TR A %12 Research on packaging technology of
scintillation unit

AR 2 Batch packaging of scintillation unit

TR A KHb Manufacture of batch test device of
scintillation unit

A KR A e A Batch test of flicker unit

784 days
60 days
85 days
50 days

0 days
1304 days
610 days

261 days
349 days
719 days
239 days
239 days
393 days

66 days
436 days

66 days
589 days

44 days

R 1 - Process exploration of single-layer sensitive 262 days

) detector
RIBMTFEAMGERMESL  Readout electronics and data acquisition
system
VR T R Procurement of raw materials and
lectronic components
i v BB 5 M Design and development of front-end
i 5 readout board and data interface board
SPIROCHS J 34 f i 1 T % Functional test board development of
SPIROC chip
i 3 1 B Hit  Batch production and testing of front-end
1) {5 9 readout board and data interface board
EvET %54 Development and production of test data
f uisition board
BT 5 W1 Development and production of d
acquisition boar
SIPMEREMIRIXIERSAN  SiPM performance monitoring and
R calibration system researcl
3£ F LEDR) I 9 7 42 1 7F R Development of LED-based monitoring
system

959 days
698 days
719 days
370 days
130 days
436 days
415 days
479 days

479 days

5FOLEF 1WA E R % B research on monitoring scale system based 479 days
fiber

7 on op

DA Mechanical design and production

8 R 4 Structure of detector sensitive layer

IR LR Absorber and support structure of the
prototype

AW Beam test platform

i H T Cosmic ray test platform

827 days
566 days
501 days

436 days
262 days

EERRAUIRERR Integration of the prototype system of the 195 days

quantizer
R A 2L R Assembly and testing of detector sensitive
layer
ICEY Integration of the overall prototype
REDFDFMRMIERBII  Prototype testing and performance
research of the quantizer
B AP F 22 R Development and preparation of data
analysis software

111 days

84 days
325 days

174 days

[ETETTY Yy Ty Cosmic ray testing and quality inspection of 88 days

the prototype
U BLACA M R e 4 Fis | Preliminary preparation and transportation
" of prototype beam test

22 days

I L4 R YL B Prototype beam test and prototype transport43 days

A 00 4 b RS U BLIL G Test data analysis and prototype
1 performance research
WH Bk Project summary

87 days

20 days

211158
1911
191111

18/5/1
18/511

18/5/1
19/5/1

18/5/1

201101
18/5/1

201101
18/5/1

2011211
19/12

18/5/1

18/5/1

211211

19/511
19151
19/5/1
181111
7
19/5/1
2051
2011112
211812
211812

220114
221113

221512

231413

23/2/28
211231

19/12/31

2304128
20/8/31

21/1/29
20121

2112131
20/12/31
21/1/29

9/9/30

21112131
21311

7
2113
2112131
20112/31
2113131
21
211112
2214129
221113

2214129
23/3/31

22/9/1

22/8/31

22/9/30

22111130
1

2314128

- PUBlish fest results and write final report
8 & Complete the fin

purchase of r
Design and optimization of sensitive element structure

] Research on the production technology of sq

Batch production of scintillation unit
ackaging technology of scintillation unit

it of flicker unit
joration of single-layer sens

o ISPIROC chip
Batch production and testihg of front-end readout board and data interface board

production of f{

St data acquisition board

Test data analysis and prototype performance research

Project summary

Task 3:

, complete:

- prototype test

by end 2021, complete:
- batch product

- batch productio

Calorimeter early 2022, complete:

- prototype

by end 2022, complete:

ion and wrapping of scintillator tiles

n of front end electronics

- prototype test beam

26



Task 1: Accelerator Plan

WBS Chinese Name Task Name Duration Start Finish 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
/H2 |H1 | H2 |H1 | H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 |H1 H2 |H1 H2 |H1 H2 |H1 H2 | H1 | H2 | H1 | H2

w6 RRER R BUR B F R HLINE Key technology verification of accelerator 1261 days 18/511  23/3/1 r 1 Key technology verification of accelerator

1.1 g&qclﬂm&ﬁ:&i& CEPC high precision and low field dipole magnet 1111 days  18/5/1  22/8/2 " 1 CEPC high precision and low field dipole magnet prototype

prototype

1.1.1 ARSI REHL Miniature experimental prototype 568 days 18/51  20/7/2 I 1 Miniature experimental prototype

1.1.1.1 YER R Physical design 153 days 18/5/1 18/11/29 , Physical design

1.1.1.2 LR Construction machinery design 153 days 18/11/30 19/7/2 b , Construction machinery design

1.1.1.3 I L) i& Processing and manufacturing 153 days 19/7/3 20/1/31 hd , Processing and manufacturing

1.1.14 SEHR SR IE Experimental verification 109 days 20/2/13  20/7/2 ¥, Experimental verification

1.1.1.5 AL 0 B Prototype improvement and testing 66 days 20/3/13  20/6/2 Prototype improvement and testing

1.1.2 IERREREL Formal magnet prototype 543days  20/7/3 22/182 | " 1_Formal magnet prototype

1.1.21 WE R Physical design 108 days 20/7/3 20/12/1 ¥, Physical design

1.1.2.2 LR Construction machinery design 153 days 2011212 211712 % . Construction machinery design

1.1.23 I L) i& Processing and manufacturing 151 days 211715 2231 | i Processing and manufacturing

1.1.24 SR 9 Experimental study 66 days 21/5/3 21/8/2 , Experimental study

1.1.25 FEALUH improve the prototype 88 days 21/8/3 21/12/2 ¥, improve the prototype

1.1.26 SR IRAIE Experimental verification 107 days 2112/3  22/s)2 | T, Experimental verification

1.1.27 W5 Acceptance testing 66 days 22/5/3  22/8/2 ¥ Acceptance testing

1.2 RERG Vacuum system 1217 days  18/511  22/12/28 1 Vacuum system

1.2.1 M. RFBEREEE. ¥ Preliminary design of vacuum box, RF shielded 220 days 18/5/1 19/3/4 , Preliminary design of vacuum box, RF shielded bellows and coating device
B By Pt bellows and coating device

1.2.2 411}55. Bt R, FiTH Engineering design, bidding and signing of technical 220 days 19/3/5  20/1/6 e . Engineering design, bidding and signing of technical contracts

N0 contracts

1.2.3 FEHLDN A i Prototype processing and manufacturing 220 days 20/1/7  20/11/9 ¥ = Prototype processing and manufacturing

124 M. RFBFEOEEERI Acceptance of vacuum box and RF shielded bellows, 220 days 20/11/10 21/9/13 b , Acceptance of vacuum box and RF shielded bellows, coating experiment on inner wall of vacuum box
y HEE ARSI coating experiment on inner wall of vacuum box

1.2.5 PERRE S A I, il W5 Coating sample test, pumping speed test 220 days 21/9/14  22/7/18 b - Coating sample test, pumping speed test

1.2.6 WERTIR, BEEER Review and acceptance, document filing 117 days 22/7119  22/12/28 ) M Review and acceptance, document filing

1.3 LS Electrostatic separator 1261 days  18/511  23/31 o 1 Electrostatic separator

1.3.1 SEIRTHET ERSHTH Complete the parameter calculation of electrostatic 200 days 18/5/1 19/2/4 ) Complete the parameter calculation of electrostatic separator

separator

1.3.2 5E IR L AR R P A 43 The beam impedance analysis of electrostatic 240 days 18/7/110  19/6/10 H—» , The beam impedance analysis of electrostatic separator is completed
bt separator is completed

1.3.3 56 T L T AR A M Complete the overall scheme design of the 190 days 19/6/11  20/3/2 E Complete the overall scheme design of the electrostatic separator
it electrostatic separator

1.34 TEIRA LR SR . RIS Complete the design of insulation support parts, high 220 days 19/4/30 20/3/2 ¢ ¥ Complete the design of insulation support parts, high voltage feed through wall parts
% iR voltage feed through wallparts |

1.35 56 R L A A 2 X R Complete the mechanical design and processing of 140 days 20/5/4  20/11/13 ¥ , Complete the mechanical design and processing of the key components of the electrostatic separator
AP v A the key components of the electrostatic separator

1.36 T R H 4 A AR MR A 3 Complete the assembly of the electrostatic separator 20 days 20/11/16 20/12/11 ¥ Complete the assembly of the electrostatic separator

1.3.7 FRNT&, #HTiEE Build test platform for electrostatic field preliminary 140 days 20/12/14 21/6/25 L Build test platform for electrostatic field preliminary high voltage sophistication
¥4 i R E 4k high voltage sophistication

1.3.8 56 I i TS A 2% A i 1 A Complete the design and manufacture of high order 280 days 20/6/1 21/6/25 Complete the design and manufacture of high order mode absorber
1 mode absorber

1.3.9 JEAT ¥ ) 3R G0 A0 R B U S Optimize the design of cooling system and high order 210 days 21/8/16  22/6/3 - ¥ Optimize the design of cooling system and high order mode absorber
a b it mode absorber

1.3.10 5C IR T .4 B 4% 1 FR Complete electrostatic separator high voltage 210 days 22/2/3  22/11/23 Complete electrostatic separator high voltage sophistication and testing
W3k sophistication and testing t -

1.3.11 Wi &5 RRVE Final project review 0 days 23/311  23/311 - 3/1 » Final project review

1.4 ﬁﬁﬁﬁﬂlﬁﬁmﬁfﬁ'—?& Study and Design of Z energy region polarized 1217 days  18/5/1 22/12/28 I 1 Study and Design of Z energy region polarized beam
i beam

1.4.1 B FICRBRILAMRAER  Accurate energy measurement based on 1050 days  18/5/1  22/5/9 ! 1 Accurate energy measurement based on resonance depolarization
Wk resonance depolarization

1411 AL RS S EUER Parameter selection of polarized torsional pendulum 150 days 18/5/1 18/11/26 , Parameter selection of polarized torsional pendulum

1.41.2  FHARESRLN B Y TIEBR A mode of operation for accurate energy 178 days 18/11/27 19/8/1 ul A mode of operation for accurate energy measurement

measurement

1.41.3  FHARERLN B A RE S Error analysis for accurate energy measurements 500 days 20/6/9  22/5/9 ¥ Error analysis for accurate energy measurements

1.4.2 BRI Polarized beam collisions 1108 days  18/511  22/7/28 o 1 Polarized beam collisions

1421 BARRA=ERRR Generation and retention of polarized beams 1108 days  18/5/1  22/7/28 ! 1 Generation and retention of polarized beams

1.4.21.1 JEAZEZ R Injector design 861 days 18/5/1 21/8/17 , Injector design

1.4.21.2  WEARALHE (75 S B Beam polarization is simulated numerically 247 days 21/8/18  22/7/28 | 3K | Beam polarization is simulated numerically

1422 YRR RR R Longitudinally polarized beam collisions 1100 days  18/511  22/7/18 I 1 Longitudinally polarized beam collisions

14221 HERESSIEFS T Selection and design of spin rotator parameters 400 days 18/5/1 19/11/11 . Selection and design of spin rotator parameters

14222 HFARBRELSHRTSR Design and optimization of storage ring magnetic 700 days 19/11/12 22/7/18 hd - Design and optimization of storage ring magnetic focusing structure
. focusing structure

1.4.3 W E B Project summary 117 days 22/7119 22/12/28 - t— Project summary

1431  BRSREKRET WL Write the physical design report of the polarized 117 days 22/7119  22/12/28 s, Write the physical design report of the polarized beam operation
K451 beam operation

1.4.3.2 [FIAT VAN TH H S Peer review and project acceptance 0 days 22/12/28 22/12/28 12/28 ¢ Peer review and project acceptance




Task 2: Vertex Detector Prototype Plan

WBS

2

2.1
2.1.1
2.1.2

2.1.4

2.4.3
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Task Name Duration

Key technology verification of silicon track 1261 days
detector

Mechanical support structure 934 days
Layout Optimization 436 days

Preliminary design of ladder supporting 130 days
structure

Preliminary design of detector supporting 260 days
structure

Production of prototype of ladder support 87 days
Final design of ladder supporting structure 43 days

Final design of detector supporting structure 416 days
and engineering plot drawing

Manufacture supporting structure of detector 128 days

Complete the Manufacture of all mechanical 0 days
support structures

The sensor 919 days

Electronics design in sensor pixel, design of 170 days
anti - irradiation element

Peripheral digital circuit, trigger, clock and 261 days
power supply ladder design, and chip
anti-radiation performance simulation

1st MPW 100 days
2nd MPW 90 days

Integration of fully functional small area chip 190 days
design

3rd MPW 108 days
Design large area, full function sensor chip 328 days

First engineering batch silicon wafer processi60 days

Readout electronix and data acquisition 1066 days
system

Development of the front end circuit board 261 days
for the initial MPW chip

Development of data acquisition system for 220 days
a single sensor chip

ladder readout electronic 218 days

Development of data acquisition system for 472 days
a single detector ladder

Prototype readout electronic 132 days

Development of data acquisition system for 107 days
the prototype detector

The overall design and assembly of the 1066 days
prototype

Develop the assembly process of detector 260 days
ladder

Develop the assembly process of detector 430 days
prototype and develop the automatic
assembly system

detector ladder trail production 66 days
Assemble and test the first detector ladder 38 days
Assemble and test the rest of detector ladder75 days
Assemble and debug detector prototype 22 days

Complete the assembly and debugging of 0 days
detector prototype

Test and data analysis 1086 days
Test 1st MPW chip 157 days
Test the second MPW chip 93 days
Test the third MPW chip 53 days
Test engineering chip 12 days
Beam testing and data analysis 1086 days

development of the simulaiton, 784 days

reconstruction and analysis software
development of the simulaiton software 261 days
development of the reconstruction softwai784 days

development of the analysis software 784 days
Beam test experiment 60 days
The data analysis 85 days

Publish test results and write final report 50 days
Complete the final project report 0 days

Start

18/51

18/51
18/5/1
18/5/1

18/10/30

20/12/31
21/5/3
19/10/29

21/6/2
21/11/26

18/5/1
18/5/1

18/5/1

19/6/17

20/2/18

19/5/1

2111

20/5/13

21/8/16
18/51

18/5/1

19/5/1

20/8/31
20/3112

2171
22/1/3

18/51

18/5/1

19/4/30

21/4/30
21111/24
2211117
22/5/2
22/5/31

19111
19/11/4
20/8/4
21/6/2
21/11/8
19111
19111

19/111
197111
19/111
22/6/1
22/8/24
22/12/21
23/2/28

Finish 2018 2019 2020 2021 2022 2023 2024 2025 2026

H2 | H1 H2 | H1 H2 | H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 | H1 H2 H1 H2
23/2/28 I 1 Key technology verification of silicon track detector
21/11/26 I 1 Mechanical support structure
19/12/31 Layout Optimization
18/10/29 - Preliminary design of ladder suipporting structure
19/10/28 hé , Preliminary design of detector supporting structure
21/4/30 )’ - Production of prototype of ladder support
21/6/30 .= Final design of ladder supporting structure
21/6/1 ¥ , Final design of detector supporting structure and engineering plot drawing

21/11/26 hd - Manufacture supporting structure of detector

21/11/26 11/26 ¢ Complete the Manufacture of all mechanical support structures

2111/5 - ‘ 1 The sensor

18/12/24 Electronics design in sensor pixel, design of anti - irradiation element

19/4/30 —Peripheral digital circuit, trigger, clock and power supply ladder design, and chip anti-radiation performance simulation
19111 ¥ | 1st MPW

20/6/22 ¥ 2nd MPW

20/1/21 hd Integration of fully functional small area chip design

21/6/1 ) » 3rd MPW

21/8/13 ¥ , Design large area, full function sensor chip

21/111/5 T First engineering batch silicon wafer processing

22/5/31 I 1 Readout electronix and data acquisition system

19/4/30 | - Development of the front end circuit board fdr the initial MPW chip

20/3/3 hd Development of data acquisition system for a single sensor chip

21/6/30 | —ladder-readout electronic

21112131 | \ =+ Development of data acquisition system for a single detector ladder
21/12/31 hé {=+ Prototype readout electronic

22/5/31 ¥ - Development of data acquisition system for the prototype detector
22/5/31 [ 1| The overall design and assembly of the prototype

19/4/29 , Develop|the assembly process of detector ladder

20/12/21 hd Develop the assembly process of detector prototype and develop the automatic assembly system

21/7/30 detector ladder trail production

22/1/14 ¥, Assemble and test the first detector ladder

22/4/29 i - Assemble and test the rest of detector ladders

22/5/31 s lAssembIe and debug detector prototype

22/5/31 ' ' : 5/31 ¢ Complete the assembly and debugging of detector prototype
23/2/28 r 1 Test and data analysis

20/6/9 ) Test 1st MPW chip

20/12/10 h ‘Test the second MPW chip

21/8/13 ¥ Test the third MPW chip

21/11/23 ¥ Test engineering chip

23/2/28 r 1 Beam testing and data analysis

21112131 ' - 1 develapment of the simulaiton, reconstruction and analysis software
19/12/31 development of the simulaiton software

21/12/31 development of the reconstruction software

21/12/31 develzgment of the analysis software

22/8/23 ¥, Beam test axperiment

22/12/20 b , The data analysis

23/2/28 ¥, Publish test results and write final report
23/2/28 2/28 ¢ Complete the final project report



Task 3: Calorimeter Prototype Plan

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
, |H2 ' H1 | H2 H1 H2 Hl H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 | H2 H1 H2 |H1 |  H2 H1 H2 | H1  H2
3 BB EFREBEARBIE Technical verification of imaging hadrons 1304 days  18/5/1  23/4/28 - 1 Technical verification of imaging hadrons

3.1 BERERAIE T Physical design of the prototype of the 610 days 18/5/1  20/8/31 " 1 Physical design of the prototype of the quantizer

WBS Chinese Name Task Name Duration Start Finish

‘ quantizer
3.1.1 Bt HERS K8 S AR BRI Selection and optimization of key 261 days 18/5/1 19/4/30 - Selection and optimization of key parameters of the quantizer
| 154 parameters of the quantizer
3.1.2 R AEAS M B 5T Performance simulation study of the 349 days 19/5/1 20/8/31 s —Performance simulation study of the quantizer
| quantizer { _
3.2 R SERR AR R Development of sensitive detectors 719 days 18/5/1  21/1/29 - 1 Development of sensitive detectors
3.2.1 JEHEL 2R purchase of raw materials and devices 239 days 18/5/1 19/3/29 . purchase of raw materials and devices
3.2.2 R B ICE B Design and optimization of sensitive 239 days 18/5/1 19/3/29 Design and optimization of sensitive element structure
‘ element structure l
3.2.3 [N R B e A = T2 W 5T Research on the production technology 393 days 19/4/1 20/9/30 , Research on the production technology of scintillation unit

of scintillation unit
3.24 PA] #4588 o4tk B A Batch production of scintillation unit 66 days 20/10/1  20/12/31 ~“w  Batch production of scintillation unit
3.25 [N B oA T2 M 5T Research on packaging technology of 436 days 18/5/1 19/12/31 Research on packaging technology of scintillation unit

scintillation unit
3.26 (A £ B e it B e Batch packaging of scintillation unit 66 days 20/10/1  20/12/31 ¥ h packaging of scintillation unit
3.2.7 TINFR R ot BRI EHIfE  Manufacture of batch test device of 589 days 18/5/1 20/7/31 MTnufac ure of batch test device of scintillation unit
‘ scintillation unit
3.2.8 INPEREHVE i il RN Batch test of flicker unit 44 days 2011211 21/1/29 T Batch test of flicker unit
3.2.9 HERFARNZE T Z2HE Process exploration of single-layer 262 days 19/12/2  20/12/1 Process exploration of single-layer sensitive detector
‘ sensitive detector
3.3 EHEFENIERMREL  Readout electronics and data 959 days 18/511  21/12/31 - 1 Readout electronics and data acquisition system
‘ acquisition system
3.3.1 [EA4EL BT o8 FRR IS Procurement of raw materials and 698 days 18/5/1 20/12/31 , Procurement of raw materials and electronic components
‘ electronic components
3.3.2 A 35 132 H AR O 4% 1 R Y Design and development of front-end 719 days 18/511  21/1/29 , Design and development of front-end readout board and data interface board
| BT R readout board and data interface board
3.3.3 SPIROC:E: i D g dil Al 7 Functional test board development of 370 days 18/5/1 19/9/30 —Functional Tst board development of SPIROC chip
| K SPIROC chip
3.3.4 A S 132 HH AR 00 4 1 4 ) Batch production and testing of front-end 130 days 21/2/1 21/7/30 . Batch production and testing of front-end readout board and data interface board
| it B2 4 5 3 readout board and data interface board
3.3.5 RN R € R Ve i R Development and production of test data 436 days 18/5/1 19/12/31 Development and production of test data acquisition board
| ffill {E acquisition board
3.3.6 FHE IR B 1) A 55 il 4 Development and production of data 415 days 20/6/1 21/12/31 . Development and production of data acquisition board
‘ acquisition board
3.4 SiPMiERRIEII AT R4ERY  SiPM performance monitoring and 479 days 19/511 211311 t 1 SiPM performance monitoring and calibration system research
‘ L calibration system research I | . .
3.4.1 #E-TLEDH 3 RS0 & Development of LED-based monitoring 479 days 19/5/1 21/3/1 ~Development of LED-based monitoring system
‘ system
3.4.2 He T CET ) W W 221 FEE R L 1) research on monitoring scale system 479 days 19/5/1 21/3/1 research on monitoring scale system based on optical fiber
| W9t based on optical fiber
3.5 BB RIiAE Mechanical design and production 827 days 181111 21/12/31 ' 1 Mechanical design and production
3.5.1 PR3 R BUR S5 1 Structure of detector sensitive layer 566 days 18/11/11  20/12/31 Structure of detector sensitive layer
3.5.2 JE BRI LR AR N SR S5 H Absorber and support structure of the 501 days 19/5/1 21/3/31 ~Absorber and support structure of the prototype
‘ prototype
3.5.3 AR & Beam test platform 436 days 20/5/1 21/12/31 —Beam test platform
354 FHEN T & Cosmic ray test platform 262 days 20/11/2 21/11/2 Cosmic ray test platform
3.6 BRERFERVRGEN Integration of the prototype system of 195 days 21/8/2  22/4/29 Integration of the prototype system of the quantizer
‘ the quantizer
3.6.1 PR 2§ R Bz 1) A RN Assembly and testing of detector 111 days 21/8/2  22/1/3 * Assembly and testing of detector sensitive layer
‘ sensitive layer l
3.6.2 BERFEHLRI SR R Integration of the overall prototype 84 days 22/1/4  22/4/29 . Integration of the overall prototype
3.7 RAE R R RN AR BB T Prototype testing and performance 325 days 22/1/3 23/3/31 t 1 Prototype testing and performance research of the quantizer
‘ b4 research of the quantizer
3.7.1 BT T A ) R AR Development and preparation of data 174 days 22/1/13  22/91 —Development and preparation of data analysis software
‘ analysis software
3.7.2 JRRIHL 5 17 £ Wk A AR Cosmic ray testing and quality inspection 88 days 22/5/2  22/8/31 T, Cosmic ray testing and quality inspection of the prototype
‘ 4 of the prototype
3.7.3 JE RYH LA I 303 B HA A A Preliminary preparation and 22 days 22/9/1 22/9/30 ., Preliminary preparation and transportation of prototype beam test
| iz transportation of prototype beamtest .
3.7.4 JRERIHL A W R LA LIZ [B] Prototype beam test and prototype 43 days 22/10/3  22/11/30 *| Prototype beam test and prototype transport back
‘ transport back
3.7.5 TR o4 B SRR LA Test data analysis and prototype 87 days 22/12/1  23/3/31 . Test data analysis and prototype performance research

Wt It performance research

W H B4

Project summary 20 days 23/4/3 23/4/28 | ¥ Project summary




Problems and Main Risks

COVID-19 had significant impact on the calorimeter task schedule. Still trying to recover the lost
time.

Continuation of travel restrictions due to COVID-19 could impact tasks long term:

- CEPC Beam Polarization design. Trying to implement video-based collaboration.
Longer timescale, beam testing of vertex and calorimeter prototypes

Trade conflict with USA affected purchase of gantry for precision assembly of silicon vertex

detector. Purchase of gantry from chinese vendor completed but cause delays in preparation for
assembly.

Funding for 2nd engineering run of vertex chip not available, and schedule very tight. Skipped 3rd
MPW, hoping that 1st engineering run chip works

Access to international test beam facility

30



Summary

- The project is progressing well towards completion
- Accelerator and Vertex tasks meeting or exceeding expectations of work package
- Calorimeter task still needs to accelerate production and design of prototype

. Impact due to COVID-19 partially recovered, but some delays persist.
- Possible impact on the availability of beam test time

- Expenses are not uniform and are expected to ramp up when final prototypes are
produced and paid for

More details next
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Agenda 1{o] meeting General Overview: Today

Friday, April 23, 2021

08:00 - 18:00 Review Meeting
09:00 Project Overview (30'+10") INE#RE;CIR 40’
Speaker: Joao Guimaraes Costa
09:40 Task 1 Progress report iRE—#RICHR: SEEMAZIE i BB FITENINEES X BEARIEIE 50
Speaker: Prof. = it (FBEFR)
10:30 Group photo and Coffee break 30’

11:00  Task 3 Progress Report iRE=#R/[Hz: MEREEFEEESRRARIIE 50
Speaker: Dr. Jianbei Liu (University of Science and Technology of China)

12:00 Lunch 1h30'

13:30  Task 2 Progress Report iREZ#HRICHR: E1255RNE3 B AREIE 50
Speakers: Joao Guimaraes Costa, Prof. LIANG Zhijun

14:20 Coffee Break 20'
14:40 Discussion (Project Team Only) 1h0' (229)

14:40  Discussion (Referees only) IEZRAERIT IS5 IRE ¥
15:40 Close out session 54 2h20'

18:00 - 20:00 Dinner

Zoom room will be provided for referees discussion at 2:40 pm
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Task 2: Funds allocation and implementation by Midterm

: 5833% |

1047.700 402.583 234.84 22.41%

196.300 176.2 53.11 27.06% 30.14%
235.66 112.49 52.01 22.07% 46.24%
299.8 9.45 2.20 0.73% 23.28%
20.64 3.26 0.00 0.00% 0.00%
123.81 39.9 44.80 36.18% 112.28%

8.5 3.4 1.90 22.35% 55.88%
157 50.5 81.27 51.76% 160.93%

6 2.4 1.56 26.00% 65.00%
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3. FT— R F IR ZF BN 28 K BB AR Fubst
3.1 HEEMAZLE A BB FXI 18 R BEFR AR GG

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%o.) 1010 mm?2;
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. -



3. B XX ET /AR AXrEiTX:

Key Points and Project Implementation Plans



E=9 (2020.5-2021.4)

Main Milestones

Task 1:
Smal prototype of magnet fully tested

Design of magnet complete

Processing of the vacuum tube, the coating experiment device and the shielding bellows are completed
Task 2:

Mechanical structure completed
Second ASIC MPW tested
ASIC design optimized and completed

Task 3:

Batch production of readout electronics, development of data acquisition system

Development of beam test platform and cosmic ray test platform

Outcome

Annual report
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EMME (2021.5-2022.4)

Main Milestones

Task 1:

Completed the formal prototype of the dipole magnet and measurement system
Prototypes of vacuum tube and RF bellows completed

High pressure experiment was carried out on the electrostatic separator
Task 2:

Silicon wafer processing of large area sensor submitted

Assembling and installing the prototype
Task 3:

Integrated calorimeter prototype.

Carry out the cosmic ray test of the prototype

Outcome

Annual report
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ERT (2022.5-2023.4)

Main Milestones

Task 1:

Complete the performance test of dipole prototype
Complete tests of prototypes of vacuum tube, RF bellows and electrostatic separator

High pressure experiment was carried out on the electrostatic separator
Task 2:

Test beam and data analysis

Finish assembling of prototype
Task 3:

Test beam and data analysis

Finish assembling of prototype

Outcome
Final report, paper and experimental equipment
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4. In B AR EIENHI:
Project Management Organization



Project management organization

MOST Project Responsibility Expert

- Zhao Hongwei (Institute of Modern Physics, CAS)

- Wang Qiuliang (Institute of Electrical Engineering, CAS)

- Xu HongdJie (Shanghai Institute of Application Physics, CAS)

Expert Team (8 people)

. Xu Nu (Institute of Modern Physics, CAS)

- Tang Chuanxiang (Tsinghua University)

- Lv Junguang (Institute of High Energy Physics, CAS)

. Li Jin (Institute of High Energy Physics, CAS)

- Gao Yuanning (Peking University)

- Youjin Yuan (Institute of Modern Physics, CAS)

- Hu Guo Chaoying (IN2P3-CNRS-University of Strasbourg, IPHC)
- Zhentang Zhao (Shanghai Institute of Applied Physics, CAS)
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Project leader — Management responsibilities —
=

HTRDOC

LBAMERRT <

Edit and sign project task book, review project task book;

Establish a project management office and a project expert group based on the project leading institute;
Formulate the project research plan, make sure the academic direction and research focus of the project;
Carry out academic and technical communication and integration among tasks, and promote data sharing;

Review the annual summary, technical report and other materials, compile and report project information,
achievements and other progress reports;

Develop project publicity plans and programs to enhance the impact of the project;

Formulate the project (task) implementation management system, formulate the approval system of funding
allocation process;

Propose major adjustment suggestions for projects (tasks), including adjustment or change of research objectives,
contents, personnel and funding;

Compile the mid-term assessment and annual report of the project, and cooperate with the completion of the mid-
term assessment and acceptance of the tasks;

Cooperate with MOST to complete the project assessment and acceptance;

Complete other tasks entrusted by MOST.
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Achievement Presentation and Assessment Methods
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Assessment method and means of evaluation:

Expert review In the visit to prototype

Test report will be included in "CEPC accelerator key technology design report and testing report”
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Achievement Presentation and Assessment Methods
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Assessment method and means of evaluation:
Expert review In the visit to prototype
Test report will be included in "CEPC accelerator key technology design and test report”




Achievement Presentation and Assessment Methods
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(1) Final report: "CEPC accelerator key technology design and test report”

Assessment method and
means of evaluation:

- Expert review in the visit to
prototype

- Test report will be included
in final report (1)

- Peer expert review
- Design report will be
included in final report (1)
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(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
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Achievement Presentation and Assessment Methods
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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

- Beam test and offline
analysis; report to be
included in final report (2)
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Project Organization Issues: Communication Issues

Meetings:
Schedule monthly short videoconference meetings on the global project

Weekly or biweekly video conference meetings on various research topics
- (e.g. international meeting on ASIC designh every monday)
Satellite Meetings with CEPC International Workshops (e.g. Hong Kong, Oxford, ....)

Next Annual Meeting (with reviewers) in November — suggest immediately after CEPC
workshop — Options: Nov 23-24 (weekend) or Nov 25-26 (M-T)

- Documentation archiving:
- Indico: Meetings and minutes
- DocDB: Internal reports and technical reports archiving
- Need new project webpage

- Project management:
- Common gantt software

51



Task 1: Beam Polarization at Z-pole

To address the great challenges in polarized e* source, propose to convert the e+
damping ring into a et polarizing ring, by introducing asymmetric wigglers to boost
self-polarization build-up down to ~20 second, this novel idea looks promising to
facilitate polarized et+/e- colliding beams

A tentative parameter table of e+ polarizing ring

RF cavity Wigglers Beam energy (GeV)
Circumference (m)
Wiggler total length (m)
B+/B- (Tesla)

U0 (MeV)

sitron
120 GeV
Collider Wigglers Extraction RF cavity

Polarization build-up time (s)
rms energy spread

Natural emittance (nm)

To maintain beam polarization during acceleration in the booster,
we found that at least one Siberian snake is required, an idea of
using fixed field solenoids as a partial snake is being investigated.

Radiation damping time (ms)
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