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Slide from Manqi Ruan’s talk at CEPC working group: Toward the CEPC physics white papers



1. MOTIVATION

Exploring SUSY at CEPC

▸ Direct searches
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arXiv:2105.0613, J.R. Yuan, H.J. Cheng and  X. Zhuang From Xuai Zhuang’s slides at CEPC workshop



1. MOTIVATION

Exploring SUSY at CEPC

▸ Indirect searches
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arXiv:2010.09782, H. Li, H. Song, S. Su, W. Su, J. M. Yang

CEPC Higgs fit only
• MSSM contribution to , the Higgs coupling 

normalized to the SM value, is 








• The loop contribution of the stop sector is 
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1. MOTIVATION

Exploring SUSY at CEPC

▸ Indirect searches 

Global fits with present likelihood: 

       

      

This is extremely time consuming. 

A short cut is to utilise data sampled using 
.

ℒPresent+CEPC = ℒCEPCℒPresent

= ℒCEPCℒcolliderℒDMℒflavorℒEWPO . . .

ℒPresent
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1. MOTIVATION

GAMBIT physics publications
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CMSSM/NUHM1/NUMH2 
(EPJC, arXiv:1705.07935)
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GAMBIT 1.0.0
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MSSM7
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EWMSSM. GAMBIT 1.2.0
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(EPJC, arXiv:1809.02097)

Scalar singlet dark matter 
(EPJC, arXiv:1705.07931)
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GAMBIT 1.0.0
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Fermion/vector Higgs portal 
(EPJC, arXiv:1808.10465)

Axions & ALPs 
(EPJC, arXiv:1810.07192)

Right-handed neutrinos 
(EPJC / arXiv:1908.02302)
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Neutrino masses 
(PRD, arXiv:2009.03287)
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GAMBIT v1.2.0
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2. PRELIMINARY RESULTS

CEPC Higgs likelihood

 ,     . 

▸ .25 GeV,  2.007 GeV

−2 ln ℒCEPC =
(mSUSY

h − mobs
h )2

(Δmh)2
+ ∑

i=f,V,...

(μSUSY
i − μobs

i )2

(Δμi)2
μi =

(σi × Bri)
(σi × Bri)SM

mobs
h = 125 Δmh = 0.172 + 22 =
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SM predictions for a 125 GeV Higgs boson Estimated precision of CEPC



2. PRELIMINARY RESULTS

CEPC Higgs likelihood
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From HiggsSignals, arXiv:1403.1582

Value normalised to SM prediction

 

24.0


0.2   


15.2


5.3


0


0


0


5.2


30.8


0


−2 ln ℒSM
CEPC = 81.6

Normalised to SM 



2. PRELIMINARY RESULTS

CEPC Higgs likelihood
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Normalised to SM 

−2 ln ℒBF
CEPC = 0



2. PRELIMINARY RESULTS

CEPC Higgs likelihood

12

As a test run, we post-processed 
some of the  samples in 1  region.σ

Post-processed  samples  
out of   samples

2.0 × 105

1.8 × 108



2. PRELIMINARY RESULTS

CEPC Higgs likelihood
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As a test run, we post-processed 
some of the  samples in 1  region.σ

Post-processed  samples  
out of   samples

2.0 × 105

1.8 × 108
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2. PRELIMINARY RESULTS

Impact of CEPC Higgs likelihood
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2. PRELIMINARY RESULTS

Impact of CEPC Higgs likelihood
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2. PRELIMINARY RESULTS

Impact of CEPC Higgs likelihood
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ℒPresent ℒPresentℒCEPC



2. PRELIMINARY RESULTS

Impact of CEPC Higgs likelihood on CMSSM
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ℒPresent ℒPresentℒCEPC★

GAMBIT 1.5
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GAMBIT 1.5
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2. PRELIMINARY RESULTS

Impact of CEPC Higgs likelihood on CMSSM
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ℒPresent+CEPC
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3. PLANS OF FOLLOWING WORKS

Plans
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▸ Post-processed all the samples. 

▸ Investigate the results. 

▸ Do similar studies for NUHM1 and NUHM2. 

▸ Add Z-pole measurements of future colliders to the likelihood? 

▸ Write draft.
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THANK YOU.


