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Exploring SUSY at CEPC

» Direct searches
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Exploring SUSY at CEPC

» Indirect searches
CEPC Higgs fit only

(8) ma=2 TeV, x? (total) (12) my=2 TeV, x* (total) » MSSM contribution to «;, the Higgs coupling

 The loop contribution of the stop sector is
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Exploring SUSY at CEPC

» Global fit arXiv:2012.09874

Individual likelihood functions Four-dimensional Rosenbrock function
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Points found inside the 95% confidence region
95% confidence level contour
Differential evolution: 11,591 out of 200,000 points
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Exploring SUSY at CEPC

e Globalfitincluding present likelihood:

Z Present+CEPC — Z CEPC‘SZ Present

=7 CEPCSZ colliderg DM‘SZ ﬂavorg EWPO - -

® This is extremely time consuming.

® Ashort cutis to utilise data sampled using

g Present®

Likelihood term

LHC sparticle searches
LHC Higgs

LEP Higgs
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ALEPH smuon
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[.3 smuon
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[.3 neutralino leptonic
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By = pp

Tree-level B and D decays
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Exploring SUSY at CEPC

» Indirect searches

e Global fits with present likelihood:

Size

279.7 kB

Z Present+CEPC — Z CEPC“-’CZ Present

& Downloz

=7 CEPC‘EZ colliderg DMSZ ﬂavorg EWPO - -

® This is extremely time consuming.

® Ashort cutis to utilise data sampled using

‘SZ Present*
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GAMBIT physics publications

GAMBIT 1.0.0 GAMBIT 1.0.0 EWMSSM. GAMBIT 1.2.0

GAMBIT 1.0.0

CMSSM
* Best fit
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CMSSM, NHUM1, NUHM2 and MSSMY7

» GUT scale
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Constraints 5C1WV\€TVB;T |
0 L

» DM abundance (upper bound)

» DM direct det. (8 experiments)

= N[ Flesit |

ot FlavSt
» DM indirect det. (Fermi-LAT, lceCube79) l T l T \
» EW precision (W mass, muon g-2, ...) i ColliderDit

» 59 flavor observables Dark SUSY P, thiee

i

» LHC Higgs data, SUSY searches, ... MicrOMEUAS
* Uncertainties, nuisances:
> local DM density, nuclear physics parameters, Higgs and quark masses, gauge couplings

* about 280 million valid samples for the three models
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CEPC Higgs likelihood
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» m® = 125.25 GeV, Am;, = 1/0.17> + 2% = 2.007 GeV

Property
Decay mode
H — bb

H — cc

H — gg
H— WW*
H— ZZ"
H — v
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H— 1t
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CMSSM global fit with CEPC results

» The preferred regions are visibly shrunk by adding CEPC Higgs likelihood.
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2. PRELIMINARY RESULTS

CMSSM global fit with CEPC results

—2Lpresent (GeV)

-4~ Estimated precision of CEPC -4 Estimated precision of CEPC
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CMSSM global fit with CEPC results

» The results are highly dependent on the assumptions about the central values
of CEPC measurements and theoretical errors.
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CMSSM global fit with CEPC results

» The parameter space can be classified by the different DM annihilation
mechanisms.

GAMBIT 1.0.0 GAMBIT 1.5

Z Presentg CEPC

b,t, 7T, ...

— stau co-annihilation: mz < 1.2myo,

— stop co-annihilation: m; < 1.2myo, 2000 4000 6000 8000 '10000
— chargino co-annihilation: /\“fj(l" > 50% Higgsino, 2000 4000 6000 2000
— A/H-funnel: 1.6 Mg < Mheavy < 2.4M50, my (GPV) 00

mo (GQV)

t1 co-annihilation ] A/H funnel \J- co-annihilation

10000

&
O

5"
=
o
=
@
=
@,
=
o
S
o
=
0
.
S
=

Xmuj/j




SUSY GLOBAL FITS WITH CEPC USING GAMBIT 15

CMSSM global fit with CEPC results

» The stop co-annihilation region needs large stop mixing.

GAMBIT 1.0.0 GAMBIT 15 Present+CEPC
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NUHMLI1 global fit with CEPC results

» Similar to CMSSM, the preferred regions are visibly shrunk.
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NUHMLI1 global fit with CEPC results

» The stop co-annihilation regions and chargino co-annihilation regions remain.
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NUHMLI1 global fit with CEPC results

» The stop co-annihilation regions and chargino co-annihilation regions remain.
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NUHM2 global fit with CEPC results

» Similar to CMSSM, the preferred regions are visibly shrunk
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NUHM2 global fit with CEPC results

» Only stop co-annihilation regions remain.
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MSSM7 global fit with CEPC results

» The preferred regions of pMSSM-7 do not change dramatically as the CMSSM.
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MSSM7 global fit with CEPC results

» Only one of the DM annihilation mechanisms remains.
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Summary

» We post-processed the GAMBIT data for CMSSM, NUHM1/2, and MSSM7 with the CEPC predicted
results, to study the impact of future colliders on SUSY global fits.

» We find that
» Higgs precision measurements at the CEPC have significant impacts on the SUSY global fits.

» It will visibly shrink the preferred parameter regions. The more model parameter are relevant, the
more parameters regions are excluded.

» Note that the remain parameter regions are highly dependent on the assumptions about the central
values of CEPC measurements and the theoretical errors.

» CEPC has the power to rule out some DM annihilation mechanisms in the framework of constrained
SUSY.
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