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Why do we need global fits?

• Many BSM theories

- Which one is better?


• BSM models have a large amount of 
parameters

- Explore full parameter space

- Where is my theory valid?


• Many experimental constraints

- Collider searches, dark matter, precision 

observables, flavour anomalies, ...

- Simultaneously include all constraints

- Does my theory fit the experimental data?



SUSY global fit of with CEPC

• Study the impact of future electron-positron colliders, such as CEPC, CLiC, 
ILC and FCC-ee,  on global fits of the simplest supersymmetric models,  
such as the CMSSM, NUHM1,NUHM2 and pMSSM-7.  
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CMSSM/mSUGRA

• SUSY is broken by gravity


• Assume universal masses at GUT scale:

‣  – common mass of scalars 

(squarks, sleptons, Higgs bosons)

‣  – common mass of gauginos and 

higgsinos 

‣  – common trilinear coupling


‣  – ratio of Higgs vacuum 
expectation values


‣ sign  – sign of  SUSY 
conserving Higgsino mass parameter

m0

m1/2

A0
tan β

(μ) = ± 1 μ



Status of global CMSSM fits
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Status of global CMSSM fits

• Collider searches

- LHC searches for SUSY particles

- LEP SUSY searches

- Higgs physics


• Dark matter constraints

- Relic density of DM

- Direct detection

- Indirect detection


• Precision observables

- Electroweak precision

- Anomalous magnetic moment μ


• Flavour physics

- B and D meson decays

- Lepton flavour universality ratios



Status of global CMSSM fits

• The stau co-annihilation region is 
finally ruled out at more than 95% 
CL. 


• Without violating any experimental 
constraints, the lightest neutralinos 
and charginos can still have 
masses as low as ∼100 GeV, the 
lightest stau can be as light as 
∼200 GeV, and the lightest stop 
can be as light as ∼500 GeV.



• Implemented CEPC likelihood in 
GAMBIT


- Assuming the results are 
centering on the SM values.


• Postprocess part of the CMSSM 
data.


• Compare the old likelihood with 
the CEPC likelihood.

Recent progress 
From CEPC CDR Vol2 Physics-Detector
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Recent progress

Old likelihood CEPC likelihood of Higgs



Recent progress

CEPC likelihood of Higgs Old + CEPC likelihood of Higgs



Recent progress

• We used the SM Higgs couplings as 
the centre value of CEPC likelihood. 


• The points I selected are favoured 
by present Higgs measurements.


• The best fit point of present Higgs 
measurements is not exactly SM 
Higgs.


• Anyway, the CEPC likelihood will 
have significant impacts on global  
SUSY fit.

From HiggsSignals, arXiv:1403.1582



Todo list

• Check the implemented CEPC likelihood, and further investigate the result.


• Assuming the CEPC results are centering on the present supersymmetric 
best-fit point, or other values. 


• Update existing GAMBIT results using likelihoods for the latest searches 
for supersymmetry and Higgs at the LHC, direct and indirect searches for 
dark matter, electroweak precision and flavour observables.


• Postprocess all the samples.


• Calculate Kullback-Leibler divergence, etc.


