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Progress & development since the CEPC meeting in Sept. 2015 
 Organization and updates 
 On the detector front 
 On the accelerator front – CEPC and SppC 
 Global effort 
 R&D funding 
 

At this meeting 
 CEPC design towards CDR 
 R&D progress and future activities 
 Organization, plan and actions 

Outline 

April 8, 2016 

high quality, real overall progress 



CEPC Organization  a reminder 

April 8, 2016 

The CEPC management was reorganized in May 2015, after the preCDR,  
moved forward with the CEPC CDR process; deadline ~ “year end of 2016” 

Institutional Board 
Chair: Y. N. GAO (Tsinghua U) 
Deputy: J. GAO (IHEP) 

Steering Committee  
Chair: Yifang WANG (IHEP)  
J. Gao, Y.N. GAO(Tsinghua U), Nu XU (CCNU), J. 
SHAN (IHEP), H.J. YANG (SJTU), Q. QIN(IHEP), H.J. 
HE(Tsinghua), Y.J. MAO(PKU), J. B. LIU(USTC), 
W.R.CHOU(FNAL/IHEP),X.C.LOU(IHEP),… 

Project Directors 
X.C. LOU(IHEP) 
N. XU(CCNU), Q. QIN(IHEP) 

Theory 
H.J. HE(Tsinghua ) 
J.P.MA(ITP) 
X.G.HE(SJTU) 

Accelerator 
Q. QIN( IHEP) 
 J. GAO (IHEP) 
J.Y. TANG(IHEP) 

Detector 
Y.N.GAO(Tsinghua) 
S. SHAN(IHEP) 
N. XU(CCNU) 
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CEPC-SPPC Timeline (preliminary/ideal)  
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R&D 

Engineering Design 

(2016-2020) 

Construction 

(2021-2027) 

Data taking 

(2028-2035) 

Pre-studies 

(2013-2015) 

1st Milestone: Pre-CDR (Spring of 2015) → R&D funding request to Chinese government in 2016  

                                              (China’s 13th Five-Year Plan 2016-2020)  

CEPC 
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R&D 

(2014-2030) 

Engineering Design 

(2030-2035) 

Construction 

(2035-2042) 

Data taking 

(2042-2055) 

SPPC 

2nd Milestone: 13th 5yr-plan R&D (12M IHEP, ~100M MOST) 

This is a good schedule to follow 

borrowed from Weiren Chou 
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• CEPC Detector  supported by IHEP + other funds 

(bi-weekly meeting & updates) 

 official meeting minutes and publications 



• CEPC Acceleratorsupported by IHEP + other funds  

April 8, 2016 

J Gao et. al. 



Progress & development  

The detector front 

April 8, 2016 

Just a few examples; please attend detector sessions for details 



CEPC Detector  (preCDR)  a reminder 

ILD-like detector with additional 

considerations (incomplete list): 

 Shorter L* (1.5/2.5m) → constraints 

on space for the Si/TPC tracker 

 No power-pulsing → lower granularity 

of vertex detector and calorimeter 

 Limited CM (up to 250 GeV) → 

calorimeters of reduced size 

 Lower radiation background → vertex 

detector closer to IP 

 … 

• Similar performance requirements to ILC detectors 

– Momentum:                                    ← recoiled Higgs mass 

– Impact parameter:                                             ← flavor tagging, BR 

– Jet energy:                         ← W/Z di-jet mass separation 
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CEPC Detector – Pixel Vertex Detector 
Ouyang Qun, YP Lu et. al. 
 

April 8, 2016 

Target 1: fine pitch, low power Target 2: ~1 μs time resolution 

Strategies – Fine pitch to achieve <3µm single 

point resolution for the inner most 

layer 

– Low power compatible with air 

cooling 

– Relaxed requirement on readout 

speed ( flexible ) 

– Relaxed requirement on single 

point resolution 

– Low power compatible with air 

cooling 

– Enhanced readout speed by a 

factor of 10 

Specifications – 16 µm pitch  

– 50 mW/cm2  

– 10-100 µs readout speed 

– ~1µs readout intervals 

– 20-30 µm pitch to achieve 

σ~5µm 

– 50 mW/cm2 

 high precision, low power consumption, fast readout pixel sensors 

• CMOS technology: in collaboration with IPHC Strasburg, France (Key Lab, IHEP) 
• SOI technology:      in collaboration with KEK, Japan (NSFC) 



CEPC Detector – Pixel Vertex Detector 
Ouyang Qun, YP Lu et. al. 
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• Compact Pixel for Vertex (CPV1) – SOI sensors 

– 16*16 μm with in-pixel-discrimination 

– Based on the measurement of full depletion 

– Double-SOI process for shielding and radiation enhancement 

– Submitted in June, 2015                                          Chinese Physics C, Vol.40, No. 1 (2016) 
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CPV1 digital pixel layout 

• Preliminary test results 

– Gain of amplifier measured compatible with the design value 

– A decent ENC noise ~ 17e-  

– Radiative source test in preparation 

Funding from NSFC 



CEPC Detector – Pixel Vertex Detector 
Ouyang Qun, HB Zhu et. al. 
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S 
CMOS Sensor design and production Funding from Key Lab, IHEP 



CEPC Detector – Pixel Vertex Detector 
Ouyang Qun, HB Zhu et. al. 

April 8, 2016 



CEPC Detector – Pixel Vertex Detector 
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Ouyang Qun, HB Zhu et. al. 



CEPC Detector – TPC 
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Funding：IHEP IF; NSFC重点 

April 8, 2016 

YL Li, Huirong QI et. al. 



CEPC Detector – TPC 
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YL Li, Huirong QI et. al. 

April 8, 2016 



CEPC Detector – Calorimeters 
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T. Hu et. al. 

April 8, 2016 

Funding：IHEP IF 



CEPC Detector – Calorimeters 
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T. Hu et. al. 

April 8, 2016 



CEPC Detector – Detctor Magnet 
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L. Zhao et. al. 

April 8, 2016 

Key technology: 

• Optimization of Magnetic filed  

• Superconductor 

• Inner winding and impregnating 

• Coil cryogenic system 

• Power lines with HTS 

• Manufacturing and assembling of huge scale yoke 

Funding：IHEP IF 



CEPC Detector – Software & Tools 

19 

G. Li, MQ Ruan, YQ Fang et. al. 

April 8, 2016 

Funding：IHEP IF 



CEPC Detector – Software & Tools 
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G. Li, MQ Ruan, YQ Fang et. al. 

April 8, 2016 

an important  
step towards 
sizing, design &  
optimization of  
the CEPC detector 

Plus:  
• full simulation of all analyses 
• two papers: one published and other answering the referee’s questions  

shrink the ILD detector 



Progress & development  

CEPC and SppC accelerators 
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Jie Gao’s talk will provide a full picture 



CEPC Accelerator 
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J Gao et. al. 

same layout and hardware at the Z(91) and ZH(240)  

Funding：IHEP IF 



CEPC Accelerator 
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Linac Booster 

Collision 
ring 

Electron 

Positron 

6~10 GeV Energy Ramp  
10 ->120GeV 

CEPC Accelerator Baseline Design 

Pretzel scheme to separate  
opposing beams at crossings 

CEPC Accelerator local double rings 

Single ring: cheap, low lumi. 

Double ring: expensive, high lumi 

Local Double ring: a balance? 



CEPC accelerator   layout 
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J Gao et. al. 



CEPC Accelerator 

April 8, 2016 

J Gao et. al. 

Preliminary  

See J Gao’s  
talk 



CEPC Accelerator 

April 8, 2016 

J Gao et. al. 

Preliminary  

See J Gao’s  
talk 



CEPC Accelerator 
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J Gao et. al. 



SppC Accelerator 
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JY Tang et. al. 

• Study team is still growing, regular meetings  

• We are making progress on SPPC study steadily, on both 
the collider and injector accelerators. 
– Pre-conceptual designs (main parameters, accelerator frame, 

stage schemes, lattice and layout, etc) 
– Key accelerator problems (collimation, beam screen, etc.) 
– Key technology R&D (high-field superconducting magnets, 

cryogenic vacuum, etc.) 
 

28 



SppC Accelerator 

April 8, 2016 

JY Tang et. al. 

• Lattice design: three persons (1 postdoc, 2 students) 
working on the SPPC lattice 
– Race-track lattice to be compatible with CEPC 
– We do not need to by-pass the CEPC detectors 
– Different schemes (@70, 100 TeV) 

• Collimation Study:  two persons (1 postdoc, 1 student) 
working on collimation method and schemes 
– Transverse and longitudinal collimation in the same long straight 

section (overcoming beam loss at arc encountered by LHC) 

 

 

 

• High-field SC magnets: seeking collaboration with industry, 
HT conductor research units, international partners 

29 
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Global effort 



Global Effort 
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The First IHEP-BINP CEPC Accelerator Collaboration Workshop 
Jan. 12-13, 2016, IHEP 

http://indico.ihep.ac.cn/event/5410/other-view?view=standard 
 
  

MoU between IHEP 
and BINP on Electron 
Positron Circular 
Colliders has been 
agreed by both Lab 
Directors, waiting for 
final signature  



Global Effort 

April 8, 2016 

IAS Conference Accelerator Program 
(Jan. 18-21, 2016, Hongkang)  

J an, 18, 2016

Plenary

10:15 John Seeman, “A Brief History of Circular e+e- Colliders Emphasizing Future

Applications”

10:45

11:15 Jie Gao, “CEPC Status and International Collaboration”

11:45

Parallel Session chair: J. Gao

14:00 (1) Oide, “Design of Beam Optics for Future Circular Colliders”

14:30 (2) Dou Wang, “CEPC Parameter and Lattice Design with Crab Waist Scheme”

14:50 (3) Anton Bogomyagkov, “Chromaticity Correction of the Interaction Region”

15:10 (4) Catia Milardi, “DAFNE Experience with the Crab‐Waist Collision Scheme”

15:30 (Coffee)

15:45 (Coffee)

Parallel Session Chair: Eugene Levichev:

16:00 (5) Yunhai Cai, “An Accelerator Design of Circular Higgs Factory”

16:20(6) Michael Koratzinos, “Challenges of Modern e+e‐ Colliders”

16:40 (7) Dmitry Shatilov, “Beam‐beam Effects and Luminosity Optimization for e+e‐

Colliders at High Energies”

17:00 (8) Kazuhito Ohmi, “Beam Dynamics Issues of Future Curcular e+e‐ Colliders and

Hadron Colliders”

17:20 (9) Eugene Levichev, “Nonlinear Perturbations for High Luminosity e+e‐ Collider

Interaction”

17:40 (10) Valery Telnov (TBD)

18:00

J an, 19, 2016

Plenary

10:15 A. Yamamoto, “ILC Accelerator Status”

10:45

11:15 W. Chou, “Future High Energy pp Colliders and Challenges”

11:45

Parallel Session Chair: Marica Biagini

14:00 (11) Jongjun Li, ”Multi‐objective Optimization of Dynamic Aperture in Storage

Rings”

14:30 (12) Yuan Zhang, “Comparison Between Crab‐ waist and Head‐ on Scheme in

CEPC”

14:50 (13) Huiping Geng., “Pretzel scheme for CEPC”

15:10 (14) Ivan Koop, “Energy Calibration Issues”

15:30 (Coffee)

15:45 (Coffee)

Paralle Session Chair:: W. Chou

16:00 (15) Kaoru Yokoya, TBD

16:20(16) Nikolay Muchnoi,” Polarization Free Methods for Beam Energy Calibration”

16:40 (17) Jingyu Tang, “SPPC Status and R&D Planning”

17:00 (18) Feng Su, “CEPC Partial Double Ring Lattice Design & SPPC Lattice Design”

17:20 (19) Stephen Gourlay,” The US High Field Magnet Program”

17:40 (20) Qing Jin Xu, “SPPC High Field SC Magnet R&D Issues”

18:00

J an, 21, 2016

Plenary

10:15 Accelerator Summary，Qing Qin

10:45

14:00 Forum Discussion ((De Roech, K. Yokoya, J. Gao, Wang, Kotwal)

15:30

Very successfully international  
Conference (could be regarded 
as a Pre-meeting for the first 
CEPC International Collaboration 
Meeting, in Sept. 2016 (TBD) 

More than 30 accelerator  
physicists from CERN, SLAC, KEK, 
BINP, INFN, Cornell, BNL, LBNL,  
IHEP etc. 



Global Effort 
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CEPC Accelerator International Collaboration Status 

• CEPC accelerator design group members sent out to the 
collaborating labs 

 
 

• KEK: Yiwei Wang, Yun Zhang (on Lattice collaboration) (done) 

• SLAC: Tianjian Bian (On booster design) (now) 

• BNL: Feng Su (On dynamic aperture optimizations) (now) 

• LAL: Sha Bai (On MDI) (now) 

• CERN: Na Wang (done) and Xiaohao Cui (now) (On collective 
effects and lattice) 
 

 



R&D Funding 

April 8, 2016 

科技部 
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科技部国家重点研发计划    ~90M RMB 

“大科学装置前沿研究”重点专项2016年度项目申报指南 

新一代粒子加速器和探测器关键技术和方法的预先研究 

 高能环形正负电子对撞机预先研究      ~45M RMB 
 
 
 
 
 
 已于3月递交 
 
 
期待2017年 
 高能环形正负电子对撞机关键技术验    ~45M RMB 



Future 

 CDR  
 R&D funding 
 Make progress in critical design 
                and R&D  
 International collaboration 
 Follow closely the schedule 

April 8, 2016 

“Highest Quality is required in the presence of Fcc, ILC, ….” 



This Meeting 

 CEPC design towards CDR 
         Physics goals; detector-accelerator design; … 
 

 R&D progress and future activities 
 

 Organization, plan and actions 

April 8, 2016 

“要创新，把目标定高些，要往上跳才能够得着的目标”-王贻芳 


