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(ES o EFMIEZEIZ: Task Arrangement and Main Research

Task pESN ITeader Research Content Funds
Institute

Prototypes: low-field dipole magnet, vacuum

Task 1: Yunlong Chi pipe, RF shield bellows, HE separator. 9747

Accelerator IHEP Beam polarization study
Task 2: 3 imar3
- e Prototype: silicon tracker with high-resolution
Silicon Costa o . 12007
IHEP sensor, radiation resistant
Detector
Task 3: : I Prototype: imaging hadron calorimeter with
. Jianbel Liu N - .
Hadronic USTC scintillator + silicon photomultiplier tube 971 /A
Calorimeter (SiPM)

Total funding: 3145 A



Circular Electron Position Collider (CEPC) - TDR Layout

CEPC as a Higgs Factory: H, W, Z, upgradable to tt-bar, followed by a SppC ~125TeV
30MW SR power per beam (upgradable to 50MW)
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(this project) - Vacuum system




Circular Electron Position Collider (CEPC) - TDR Layout
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Testing of full size prototypes allow us to face hidden challenges:

Knowledge acquire in these projects can be put to use to construct the final accelerator
either using the same technology or similar technologies

All prototypes in this project are at least being built in China for the first fime, some are
worldwide achievements



Task 1: Accelerator



Task 1: Low-field dipole magnet for CEPC Booster

When the beam injection is at 10 GeV, the CEPC Booster requires dipole magnets with a
minimum field of only 31 Gs, and extremely small field error (uniformity 5x10-4)

There would be about 16000 of such dipoles, 4.7m long, to cover the 100 km

World
leading

Built full-size CT coil magnet

Two subscale prototypes were built

Cosine-Theta (CT) coil  iron-core dipole magnet




Task 1: Vacuum system and RF shielding bellows prototypes

Prototype 6-m log vacuum chambers for beampipe
Develop technique for NEG coating of the inside of the beampipe (using sputtering technique)

Coating done in sections for 6-m vacuum tube
ultimately achieved good uniformity

7 patents developed for this work




Task 1: Elecirostatic separator prototype

The Electro-Magnetic Separator is a device consisting of perpendicular electric and magnetic fields.
One set of Electro-Magnetic Separators includes 8 units, total 32 units will be need for CEPC

Schematic of Electrostatic-Magnetic Separator

support

High voltage
feedthrough
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Task 1: Design of polarization at Z-pole

Considering both vertical and longitudinal polarization

Vertical polarization in the arc Longitudinal polarization at IPs

— Beam energy calibration via the resonant — Beneficial to colliding beam physics

depolarization technique (RD) programs at Z, W and Higgs

— Essential for precision measurements of Z . . : :
P — Figure of merit: Luminosity * f( Pe+, Pe-)
and W properties

, o — ~50% or more longitudinal polarization is
— At least 5% ~ 10% vertical polarization, for

desired, for one beam, or both beams
both e+ and e- beams E (MeV)
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L. Arnaudon, et al., Z. Phys. C 66, 45-62 (1995).

* FCC-ee (CERN) focuses on vertical polarization for beam energy calibration.
 Both aspects are being pursued at the CEPC.




Subtask Indicator Requirement Result Conclusion
High precision low-field -ouest el <51 Cs 28.3 & World
dipole magnet prototype leadin
> J > U Field uniformity <5x104 3x10-4 g
1.08-0.99 &
| Vacuum degree < 2x10-10 Torr «10-10 Torr W
Vacuum pipe and RF Eirct i
shielding bellow Vacuum leakage <2x10-10Torr.L/s  1x10-10 Torr.L/se 4 Surpassed 'rs_ I
China
prototype
RF shield bellows contact force  125+25 g/finger  123-135 g/fingeg 4" Achieved
Electric field >2 MV/im @ 39MVIm@ g urpassed
+110 kV 1eky W U
High energy electrostatic e uniformi B P — y First in
separator prototype ield uniformity (1%0)10x10 mm?2 (0.5%0)46x mm? #Surpasse China
< 2./x108 Pa a A
Vacuum (<2%10-10 Torm) < 2.6x108 Pa Achieved
Beam polarization > 50% Pavg > 70% Surpassed
. . : World
Polarization design leadin
Beam lifetime > 60 min >00min % Achieved 4 9
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Academic Achievements

Accelerator Vertex Calorimeter Total
Patents 8 3 1 12
Papers 11 5 8 24
Proceedings 2 1 3
Conferences 16 18 28 62
PhD Students 6 8 4 18
Master Students 23 3 26

Postdocs 2 1 3



1\2&

- All indicators have been achieved in the project
- Some world-leading and china-first achievements were made

- Long-lasting knowledge was acquired that will help us progress further in the future

. Detalls will follow in the next talks
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Agenda for the review

Tomorrow

UV — 12:30 PM - Task1 iR@l—: SEEMAZIE T2 BB FIFIEHLANERZ X EHARILIE

paperlist-acc.pdf |W) taskl-self-assessm.. [w) FHERER Grou.. (W) REI-ERMAIL..

9:00 AM Brief overview

Speaker: Joao Guimaraes da Costa

Sub-task 1: CEPC Booster Dipole Magnet Prototype (20'+5)

FiReA1: CEPCENEE ZRMEAERR LA,
Speaker: X &

Sub-task 2: Prototype of CEPC vacuum system
FiRd2: CEPCEZALXBIRFHEMN
Speaker: Haiyi ;8 X

FIRRA3: [EREBFREFED BRI
Speaker: jit B

(20'+5’)

Coffee break

Sub-task3: Electron positron electronic separator (20°+5’)

Sub-task 4: CEPC polirization study at Z-pole (20'+5)

FIReA4: CEPCZEEXRMRMAIIIRLBZ MBI RS IRIT
Speaker: Zhe DUAN

Discussion (Project group only)

Main building A511

Discussion (Refrees only) IFZAEITIESIREITHER

{1 — 12:50 PM Lunch box
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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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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”
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(1) Final report: "CEPC accelerator key technology design and test report”



Electrostatic Separator R&D

Introduction

m The Electro-Magnetic Separator 1s a device consisting of perpendicular electric and magnetic fields.

m  One set of Electro-Magnetic Separators including 8 units, total 32 units will be need for CEPC.

50m

.
24, 8mm
Electrostatic  2.0MV/m 46mmX 1lmm  5X10%
separator
Dipole 66.7Gauss  4m 46mmX 1lmm  5X10*

Metal-ceramic
support

High voltage

UHYV tank feedthrough

Coil Electrode

Structure drawing of Electrostatic-Magnetic Separator




Assessment Indicators of Science and Technology Report

5= Report type Nz RRHE] IR S AR
1 Annual technical progress report 1 2019 F 6 F Ny
2 Annual technical progress report 1 RERFUE R N
3 Annual technical progress report 1 2021 & 6 N
4 Annual technical progress report 1 2022 £ 6 F /N3
5 Annual technical progress report - final report 1 ] Ny
A igh Energy Circular Collider Detector Design 1 0001 %E 4 e
Report
7 Collider D;EC?OEQGTrgsyt Clg%lg?)gratr(task 2+3) 1 2023 5 4 23
q High Energy Circular Electron-Positron Collider Key 1 2003 E 4 I\

Technology Design and Test Report



