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CEPC: Snowmass &
Physics Whitepapers

Manqi Ruan
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Full Simulation & Reconstruction

Starting from the ilcsoft & rewriting all the PFA/high-level reconstruction algorithms. 
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Higgs Signals 

Reconstructed Higgs Signatures

Clear Higgs Signature in all SM decay modes

Massive production of the SM background (2 fermion and 4 fermions) at the full Simulation level

Right corner: di-tau mass distribution at qqH events using collinear approximation 
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Delphes Card Validated by Full Sim
is also available

https://arxiv.org/pdf/1712.09517.pdf

Performance validated  on Lepton & Jets
Not quite on jet flavor, jet charge, photon conversion

https://arxiv.org/pdf/1712.09517.pdf
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CDR Samples & consumed CPU time

At a Cluster of ~1k CPU
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Backbone of the CEPC physics
potential study at CDR

https://arxiv.org/pdf/1810.09037.pdf
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Focus w.r.t CDR studies

● Objective: Better quantification on 

– The CEPC Physics Potential On Flavor, EW, QCD,
BSM, ... and Higgs

– The Detector Physics Requirements

– Feasibility & Optimization for the Detector Design 
(subdetector & integration) + 

– In addition: Software Frame, reconstruction algorithm,
Computing development

● Needs clear benchmarks + analyses with clear standards
(interfaces) and sufficient communication
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Domestic community: activating
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Bridging: essential for the CEPC MC
study

● 1st bridge: To illustrate the accuracy dependence on the performance, mostly
Via dedicated Fast Simulation, Validated by Full Simulation

● 2nd bridge: To model the dependence of performance on detector design
(technology & geometry), via Full Simulation + Validated by Test
beam/cosmic 

● CDR Baseline provides a fixed point for all those scans...

Physics
potential

Performance
Requirements

of Physics object
Detector
Design

1 2
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Self-organization with external potential

Names

Topics

http://ihepbox.ihep.ac.cn/ihepbox/index.php/s/x9L1ITEJaBoZac6

http://ihepbox.ihep.ac.cn/ihepbox/index.php/s/x9L1ITEJaBoZac6
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Tasks & Actions

● Maintain a regular software release/validation with clear
manual/release note

● Increase the accessibility of sample (depends on the
actual demands from the analysts)

● Maintain the existing software, especially the Delphes
based Fast Simulation

● Process future production is necessary (360 GeV?)
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Back up
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MC Task
● The CEPC MC Studies is supported by the Computing Center of IHEP

● The access of sample & software support is not ideal 

– Most works are operated with IHEP Cluster

– Software releases at: http://cepcsoft.ihep.ac.cn/

● The Communication between the analyzer + pheno/theory, the MC Force, the CEPC
sim team is essential: 

– What scientific problem the analyzer focus, what synergies can be made with
existing/on going studies, what support she/he actually needs

● Depends on the actual demands/needs, the CEPC simulation group are happy to
collaborate, to overcome the technical difficulties 

– Accessibility of Samples

– Production of New Samples

– Allocation on computing resource

● EF Conveners will play an important role... 
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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, ~ 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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Z→2 jet, 
H→2 tau

~5%

Z→2 muon, 
H→2 b
Br~2%

ZH→4 jets
~50% 

Z→2 muon
H→WW*→eevv

~1%
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Supported Study & Publication

● A lot...



09/06/20 CEPC Snowmass Chat 18

CDR released in Nov. 2018

● Higgs Physics Potential: Very well quantified in CDR

● More studies & Quantifications, is actually needed for other Physics
searches: 

– EW, Flavor, QCD, BSM...
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Objectives of this workshop

● To promote the physics study at TDR & to converge to the
Physics White Papers

● 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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Snowmass
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Benchmark & Quantification

From Haibo & MQ

Valid for all CEPC Physics Potential Studies...
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Action
● Actively participate the Snowmass discussion

● Make proposals – (LoI), better benchmark based

– Snowmass LoI before Aug. 31, 2020

– Realistic modeling estimation with Pheno, Fast/Full Simulation at CEPC

● Accomplish the analyses at those proposal, converge to Snowmass Proceeding (July 31,
2021) & CEPC citables, which eventually become the backbone of CEPC White papers...

● The CEPC Simulation study group: 

– We are good at

● Relative Reliable Estimation on the corresponding physics performance
● Rough Estimation in the background, based on CDR samples – SM samples

– Current bottleneck: man power (analysts), pheno studies (motivation & interpretation)

● Active iteration, till converge 
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