SUSY global fit of with CEPC using GAMBIT
5KPH, ZB PN A=

2020.12.18




Outline

 Motivation
o Status of global SUSY fits

 Recent progress



Why do we need global fits?
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- Which one is better? 4

« 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

THOVGHT OF
- 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,NUHM?2 and pMSSM-7.

[StandardModel_SLHA@

[StandardModel_Hig gs_running)<—(StandardModel_Higgs)

[SingletDM_running} (SingletDM} MSSM10atQ
MSSMYatQ )
(nuclear_params_fnq}—( nuclear_params_sigma(_si gmal)<—( nuclear_params_sigmas_si gmaD MSSM11 atQH MSSM1 ObatQ]‘/

[LocalHalo] MSSM24atQ§jMSSM19atQHMSSM16at MSSMlSatQHMSSMlocatQ]

(NormalDistj MSSM30atQ)< (MSSM25atQ)< ( MSSM20atQ

[MSSM78atQ (MSSM78atMGUTHMSSM30atMGUT)<

/[VCMSSM}—(mSUGRAb]

CMSSM]




CMSSM/mSUGRA

ELW = RGE GUT
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e SUSY is broken by gravity %

e Assume universal masses at GUT scale:
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Status of global CMSSM fits
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e 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 p

* Flavour physics

- B and D meson decays
- Lepton flavour universality ratios

Likelihood term

Status of global CMSSM fits
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Status of global CMSSM fits
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Recent progress

From CEPC CDR Vol2 Physics-Detector

¢ Implemented CEPC IlkellhOOd Iﬂ Property Estimated Precision
g 5.9 MeV
GAMBIT o -
o(ZH) 0.5%
- Assuming the results are ) 2%
centering on the SM values. Decay mode o(ZH) xBR  BR
H — bb 0.27% 0.56%
H — cc 3.3% 3.3%
* Postprocess part of the CMSSM Hogg — 13% 4%
H—->WW* 1.0% 1.1%
data. o —Z7* 5.1% 5.1%
H — ~y 6.8% 6.9%
_ _ _ H — Z~ 15% 15%
 Compare the old likelihood with Hortr  08% 1.0%
: : H— utp 17% 17%
the CEPC likelihood. P 3 030

Table 11.3: Estimated precision of Higgs boson property measurements expected from a CEPC dataset
of 5.6 ab ! at /s = 240 GeV. All precision are relative except for my; and BR(H — inv) for which
Amy and the 95% confidence level upper limit on BRE>™ are quoted respectively. The eTe™ —
eTe~ H cross section is too small to be measured with a reasonable precision.



Recent progress

* |Implemented CEPC likelihood in
GAMBIT —

Supplementary Data: Global fits of GUT-scale E%l LO??
SUSY models with GAMBIT (arXiv:1705.07935) o i

The GAMB T Col aboralic

- Assuming the results are sepree
centering on the SM values. y

Name Size
best_fits_SLHA tar.gz 279.7 kB & Downleoad
e Postp part of the CMSSM
OS roceSS ar O e md5:1786eedf119394b8b0847d8029f35d78f @

d ata . CMSSM.hdfb.tar.gz 10.9 GB <. Downlead

Md5:337e038e1f13a2de0bb67/5244932ab603 @

CMSSM.pip 149 kB & Download

° CO m pare t h e O I d I i kel i h OOd Wit h md5:45e61058ee1781b71a3e7a4f17¢79057 @
th e C E P C I i kel i h OOd n CMSSM.yaml| 4.0kB & Download

mdS5:78e4e15215763812685d17015238=0b5 @



 Postprocess part of the CMSSM

Recent progress
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Implemented CEPC likelihood in
GAMBIT
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centering on the SM values.
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7276105 samples

Compare the old likelihood with
the CEPC likelihood.
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Recent progress

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

The points | 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.



