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Based on arXiv:1705.04486 and ongoing projects 
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• CEPC Samples 

• ISR and Beamstrahlung 

• Whizard Method 

 

• ISR within MadGraph  

• Crosscheck 

 
• 𝐇 → 𝒆𝒆 

• 𝐇 → 𝝁𝝁 

 

• Outlook:   NLO, polarized case, ep collider 

 
 

 

Outline
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CEPC

• Circular electron-positron collider  

• 240-250 GeV 

• 10 years Luminosity: 5 ab-1 

Pre-CDR 

Improved recently by Dan Yu et.al. 

with MVA technique 

Tracker resolution verified in 

Delphes by Chen Cheng et.al. 

 

See more in  

Gang Li’s talk 

http://cepc.ihep.ac.cn/preCDR/main_preCDR.pdf
http://cepc.ihep.ac.cn/preCDR/main_preCDR.pdf
http://cepc.ihep.ac.cn/preCDR/main_preCDR.pdf
https://arxiv.org/abs/1701.07542
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Higgs Signal

Dashed: w/o ISR 

Solid: w/ ISR 

Xin Mo, Gang Li, Manqi Ruan, Xinchou Lou 

https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
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Background

LEP Convention: 

See more details in slides 

from Dr. Xin Mo 

http://cfhep.ihep.ac.cn/MC4CEPC-May 5-6/XinMo.pdf
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Summary Table
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Whizard

The official version is 2.5.0. (May 6th, 2017.)  
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Whizard Slide from J. Reuter 

http://www.desy.de/~reuter/downloads/2011_whizard.pdf
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Beamstrahlung Generator of Unwanted Interactions for Numerical Experiment 

Analysis Program Interfaced to GEANT 

Macroscopic em 

interactions. 

One bunch bent by 

the field of the other 

bunch. There will be 

special kind of 

synchrotron 

radiation 

 

 

At CEPC, this 

effect is small 

Qinglei Xiu, Hongbo Zhu, Xinchou Lou 

Xin Mo, Gang Li, Manqi Ruan, Xinchou Lou 

Whizard cepc 

https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
https://arxiv.org/abs/1505.01008
http://cfhep.ihep.ac.cn/MC4CEPC-May 5-6/whizard.pdf
http://cfhep.ihep.ac.cn/MC4CEPC-May 5-6/whizard.pdf
http://cfhep.ihep.ac.cn/MC4CEPC-May 5-6/whizard.pdf
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Initial State Radiation

lepton-collider processes are strongly affected by 

      electromagnetic initial-state radiation (ISR).  

 

WHIZARD implements ISR in a standard structure function formalism that 

resum the corrections from infrared (leading) and collinear (3rd order) 

radiation and implements them in kinematics and dynamics, if requested.  

MC Mapping to avoid 

inefficiency 

See more in Sec.15.6 in 

Whizard Manual 
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Initial State Radiation

./bin/whizard  zh.sin 

No ISR:  ~240fb With ISR:  ~212fb 
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MadGraph for CEPC

User friendly 

 

High precision 

simulation 

 

Advanced for 

pp colliders 

Note:  stdhep package should be adjusted to match CEPC framework 
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MadGraph for CEPC

Effective Photon approximation 

Source/PDF/PhotonFlux.f 

 

 

 
Improving the Weizsäcker-

Williams Approximation in 

Electron-Proton Collisions 

hep-ph/9310350 

 

If Naïvely starting from here,  

and change y to 1-x, 

->   Large instability!   

    Singular when x -> 1 
 

arXiv:1002.0204 

https://arxiv.org/abs/hep-ph/9310350
https://arxiv.org/abs/hep-ph/9310350
https://arxiv.org/abs/hep-ph/9310350
https://arxiv.org/abs/hep-ph/9310350
https://arxiv.org/abs/1002.0204
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MadGraph for CEPC

-> Improved by MC mapping,  

       should adjust the phase space generating code 

 Singular when x -> 1,  ->  ISR structure function as in Whizard 
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ISR with MG http://www.phy.pku.edu.cn/~qiangli/mgisr.html 

     0        = lpp1    ! beam 1 type 

     0        = lpp2    ! beam 2 type 

     Cross-section :   0.2401 +- 6.395e-05 pb 
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Validation

Similar checks have also been done for other 

processes including 𝑒+𝑒− → 𝑊+𝑊−, 𝑊+𝑊−Z 
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Non-Standard Higgs
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𝐇 → 𝒆𝒆 

CMS Run1: 95% CL upper limit as 0.19% 

FCC-ee:  resonant s-channel can be 

sensitive to around 2 times SM prediction, 

but depends much on beam energy control Signal Samples from MG; 

Bkg samples from CEPC 

official productions 

https://indico.cern.ch/event/469576/contributions/1988946/attachments/1223288/1789710/dde_ee_Higgs_schannel_fcc_ee_higgs_cern_feb16.pdf
https://indico.cern.ch/event/469576/contributions/1988946/attachments/1223288/1789710/dde_ee_Higgs_schannel_fcc_ee_higgs_cern_feb16.pdf
https://indico.cern.ch/event/469576/contributions/1988946/attachments/1223288/1789710/dde_ee_Higgs_schannel_fcc_ee_higgs_cern_feb16.pdf
https://indico.cern.ch/event/469576/contributions/1988946/attachments/1223288/1789710/dde_ee_Higgs_schannel_fcc_ee_higgs_cern_feb16.pdf
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𝐇 → 𝒆𝒆 
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𝐇 → 𝒆𝒆 

Signal Efficiency:  10.4% wo ISR;  7.1%  w ISR 
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𝐇 → 𝒆𝒆 

95% CL upper limit 

on Br(𝑯 → 𝒆𝒆): 

 

0.017%  wo ISR 

0.024%  w ISR 

The invariant mass spectrum of e +e − in the inclusive analysis. The dots with error bars 

represent data from CEPC simulation. The solid (blue) line indicates the fit. The dashed (red) 

shows the signal (assuming B(H −→ e +e −)=0.024%) and the long-dashed (green) line is 

the background.  
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𝐇 
→ 
𝝁𝝁 

Detector Signal luminosity(fb-1) 𝒔  (TeV) 
Significance or 

Precision 

ILC 

arXiv:1603.04718 

arXiv:0911.0006 

  

vvH 500 1 2.75 

qqH 250 0.25 1.1 

vvH 250 0.25 1.8 

The observed (expected) upper limit is 
2.8(2.9) times the Standard Model 
prediction. ATLAS-CONF-2017-14 
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𝐇 → 𝝁𝝁 

Significance (σ) 
Inclusive Z → qq  Z → vv 

MVA  7.37 8.17 2.62 

Cut  7.67 8.12 1.91 

To appear soon  

Together with optimization 

results on tracker size and 

magnetic field in CDR 

 

Improved from +-17% in pre-CDR 
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Outlook

• Initial State Radiation Effect has been implemented in MadGraph 

• A recipe for LO simulation is ready 

• More extensions:  NLO, polarized beam, ep collider… 

• Start contacting MG team for more possibilities and more support 

for CEPC 

 

• 𝐇 → 𝒆𝒆, 𝝁𝝁 results from CEPC 

• Being finalized to add into CDR, together with detector optimization 

results 

• Exploited also as Validation for Fast Simulation  

        (See next talk by Dr. Gang Li) 

http://www.phy.pku.edu.cn/~qiangli/mgisr.html
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Backup 
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Qinglei Xiu, Hongbo Zhu, Xinchou Lou 

https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
https://arxiv.org/abs/1505.01270
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Dan Yu et.al.  

https://arxiv.org/abs/1701.07542
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Gang Li 
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Manqi Ruan 


