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CEPC: Status Briefing

Manqi Ruan
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Higgs粒子的发现确认了标准模型完整的粒子谱；
然而，标准模型、粒子物理尚有大量未解之谜和理论疑难，其大

多和Higgs粒子息息相关。

通过Higgs粒子的精确测量这一全新的观测手段，可有效探索标
准模型背后的、更为基础的物理规律
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Higgs @ LHC

S/B ~ 1:1E10 !!!

σ(AA→H→BB) ~ g2(HAA)g2(HBB)/Γ
total
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c.m.s: 240 GeV or higher, S/B ~ 1:100 - 1000

Observables: Higgs mass, CP, σ(ZH), event rates ( σ(ZH, vvH)*Br(H→X) ), Diff. distributions

Derive: Absolute Higgs width, branching ratios, couplings

Higgs @ Electron Positron Higgs Factories
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Higgs measurement at e+e- & pp

Yield efficiency Comments

LHC
Run 1: 106 

Run 2/HL: 107-8
~o(10-3)

High Productivity & High background, Relative
Measurements, Limited access to width, exotic ratio,

etc, Direct access to g(ttH), and even g(HHH)

CEPC 106 ~o(1) Clean environment & Absolute measurement,
Percentage level accuracy of Higgs width & Couplings

e+e- cross sections

Complementary
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Multiple e+e- Higgs factories are proposed

ILC (a): TDR released in 2013
FCC (b): CDR released in 2019
CEPC (c): CDR released in 2018
CLIC (d): CDR released in 2013 
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Comparison: Linear & Circular

From A. Blondel's presentation at CEPC Oxford WS
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Science at CEPC-SPPC
● Tunnel ~ 100 km

● CEPC (90 – 250 GeV)

– Higgs factory: 1M Higgs boson

● Absolute measurements of Higgs boson width and couplings
● Searching for exotic Higgs decay modes (New Physics)

– Z & W factory: 100M W Boson, 100B – 1 Tera Z boson

● Precision test of the SM
● Rare decay

– Flavor factory: b, c, tau and QCD studies

● SPPC (~ 100 TeV)

– Direct search for new physics 

– Complementary Higgs measurements to CEPC g(HHH), g(Htt) 

– ...

● Heavy ion, e-p collision... Complementary
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CEPC possible Timeline
● The CDR is delivered Nov. 2018

● Try to get the governments support, most probably as one of the cultivated
projects in the establishing framework of “China initiated International Big
Science Project”. The Green light can come at earliest ~ 2020 - 2022. 

● Accelerator: 

– Pursue TDR at full speed, be delivered at ~2023

● Detector & Physics:

– Now – Green light: enhance the international collaboration & welcome
new ideas – proposals  

– Right after the Green light: a call for LoIs for different detector concepts,
and a selective procedure will be performed

– The selected concepts will be required to deliver their sub-system TDRs,
by roughly 3 years after the selection

Addendum of  https://arxiv.org/pdf/1901.03170.pdf
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CDR released in Nov. 2018
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CEPC Accelerator Baseline Layout
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Two classes of Concepts
● PFA Oriented concept using High Granularity

Calorimeter

– + TPC (ILD-like, Baseline)

– + Silicon tracking (SiD-like)

● Low Magnet Field Detector Concept (IDEA)

– Wire Chamber + Dual Readout Calorimeter

https://indico.ihep.ac.cn/event/6618/

https://agenda.infn.it/conferenceOtherViews.py?view=standard&confId=14816
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Software & Reconstruction

Starting from the ilcsoft & rewriting all the PFA/high-level reconstruction algorithms. 
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Applied to physics potential study

https://arxiv.org/pdf/1810.09037.pdf
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Recent Progresses
● New beam parameters 

● Accelerator technologies

– SRF

– Klystron

● High Temperature Super Conductor

● Link to the industrial

● Civil & Site Study

● Many slides are taken directly from the Prof. Foster and Prof. Gao's
summary talks at the CEPC Oxford Workshop 
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Beam parameters: higher Luminosity

CDR Parameters: 

HL-Higgs operation Parameters: 
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SRF prototyping & tests
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Dipole Prototype: B = 10.2T @ 4.2K
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Collaboration with industry

The CEPC Industrial Promotion Consortium (CICP) is established in Nov 2017.
More than 50 companies joined CICP, with expertise on superconductor,

superconducting cavities, cryogenics, vacuum, klystron, electronics, power
supply, civil engineering, precise machinery, etc. The CIPC serves as a

communication forum for the industrial and the HEP community.
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Physics potential study
● Critical in the TDR phase study: To quantify the CEPC physics potential, and

its synergy with other facilities

● CEPC

– A Higgs factory

● Statistic dominant
● CDR: Explored by full simulation studies at the CEPC baseline

– A great probe for the flavor, QCD, EW physics, etc

● Many are systematic dominant, especially for the EW measurements
● CDR: Many guess works & need more detailed studies

● The electron positron collider physics potential study is of general interests
of the HEP community: need to communicate & collaborate with experts
from other facilities, to converge to the consensus. 
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Objectives of this workshop

● To promote the physics study at TDR & to converge to the
Physics White Papers by the end of 2020

● Physics white papers: 

– Physics handbooks for new comers: PostDoc/Student

– Official references for the physics potential

– Guideline for future detector design/optimization
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Workshop program

● Looking forward to fruitful discussion

7.1 7.2 7.3 7.4 7.5

Morning Opening &
Briefing

QCD Higgs Flavor Discussion

Afternoon Higgs Flavor QCD EW EW

Reception Banquet
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Summary
● Electron-positron Higgs factories is critical for future HEP exploration

● CEPC, a productive and clean Higgs/W/Z factory, 

– Boost the Higgs/EW precision by ~ 10 times w.r.t HL-LHC/current boundary

– Huge potential on QCD, Flavor, etc

– Surprises: seeking for direct evidence of NP & deviations

● CDR released

– Accelerator baseline secures high productivity for Higgs, Z and W bosons. 

– Detector baseline fulfills the requirements: clear physics objects + Higgs signal

● Key technology – civil development: 

– Towards the TDR & significant progresses & link to industrial

● The CEPC Physics potential study is critical for the TDR studies 

– To build up the solid knowledge on the potential, to converge to the conscious of our
community & to promote the project

– Objective: to deliver the physics white papers in a relatively short timeline 
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Back up
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CEPC @ Granada

● CEPC is fairly & friendly described in the working group report

● Higgs part is consistent with other facilities. 
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CEPC possible Timeline
● The CDR is delivered Nov. 2018

● Try to get the governments support, most probably as one of the cultivated
projects in the establishing framework of “China initiated International Big
Science Project”. The Green light can come at earliest ~ 2020 - 2022. 

● Accelerator: 

– Pursue TDR at full speed, be delivered at ~2023

● Detector & Physics:

– Now – Green light: enhance the international collaboration & welcome
new ideas – proposals  

– Right after the Green light: a call for LoIs for different detector concepts,
and a selective procedure will be performed

– The selected concepts will be required to deliver their sub-system TDRs,
by roughly 3 years after the selection

Addendum of  https://arxiv.org/pdf/1901.03170.pdf
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