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BSM program at the CEPC

» Supersymmetry searches
e Direct searches for sleptons and electroweakinos
e Global fit of SUSY
» Two Higgs doublet model searches
» Dark Matter searches
o Asymmetric DM
e | epton portal DM
» Electroweak phase transition
» Model independent limits
e Higgs exotic decay, long live particle searches



Supersymmetry searches at CEPC
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LHC direct searches

» However, due to large backgrounds, the compressed spectrum
are very difficult to be covered for LHC and even HL-LHC.
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ete =yt xT, XE-W*E0, W*-vl*(Higgsino LSP)

CEPC Simulation
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5c observation @ 3 ab™!
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X; = 0 (zero-mixing)




Decay mode Branching ratio Relative uncerlainty
H —th 37.7% +3.2%, —3.3%
H — oy 2901% +12%, —12%%

I rqg B.57¢ +10%, — L0%

Herr 6.32%

H s utyu 219 x 104

H - Ww+ 21.5%

H — ZZ" 2.64%

H 3~ 228 x 10 °

o 7 .53 = 1073 ,

[y 4.07 MeV 0%,  4.09

Property Estimated Precision

Decay mode  a(Z17) x BR AR
H — bb 0.27% 0.56%
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2HDM searches at CEPC



Tree-level 2HDM fit

2HDM, LHC/CEPC fit
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Distinguish different types of 2HDMs
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DM searches at CEPC
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DM searches at CEPC

» Searching for lepton portal ¥ A B o 5* |
: : b LHC Run=l (S*—m‘x) , = LHC Run=I (Si_wlm !
dark matter with colliders [ dore, bimin

and gravitational waves, Jia
Liu, Xiao-Ping Wang, Ke-
Pan Xie, 2104.06421.

» The direct and indirect

LHC
. HL=LHC

searches are not sensitive sol u

\

to this model.

» The scalar potential triggers
a first- order phase

transition 0 ’ 0 &0 & B 200 300 400 500 €00 700
. Mg [GeV]




Electroweak phase transition and CEPC
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Electroweak phase transition

» M.J. Ramsey-Musolf
1912.07189

» Profumo, MJRM,
Shaugnessy
0705.2425

» Kozaczuk, MJRM
Shelton 1911.10210

» Carena, Liu, Wang
1911.10206

Experimental Probes

Bubble Colisions

Higgs precision tests
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An

) L)
Direct Production i 7 i

Grav Radiation

SM Higgs BSM Higys

h 2 @@ 2?7
ESM Higgs
Extrema can evolve airrerently as | evoives >

rich possibilities for symmetry breaking
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Electroweak phase transition

» The electroweak

temperature 1y, sets
a scale for colliders.

» Exotic Higgs decays
provide a unique
probe of light scalar-
induced thermal
history modifications.

Light Singlets: Exotic Higgs Decays
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Model independent limits
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Summary

» Direct searches of SUSY
e The CEPC has the potential to discover the chargino up to 120 GeV, the stau up
to 113~116 GeV, and smuon up to 117 GeV.
» Indirect searches of SUSY
e Higgs precision measurements at the CEPC have significant impacts on SUSY
global fits. It can visibly shrink the preferred regions.
» Two Higgs doublet models
e The CEPC can distinguish different types of 2HDM:s.
» DM searches
e The CEPC has great potential to detect a large portion of the model parameter
space.
» Electroweak phase transition

¢ The CEPC can provide a unique probe of the thermal history of EW symmetry
breaking.
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A..(Q) “10TeV 10TeV flat, hybrid 8000

A4, (Q) —10TeV 10 TeV flat, hybrid 7200 -
M; (Q) —(10TeV)? (10 TeV)? flat, hybrid 6400 -
.'\"112,'{ (Q) —(10TeV)®  (10TeV)? flat, hybrid S600-
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A,=A;=A,=0, except for (A,)s; = A3, (A,)33 = Ay Fig. 1: Sparticle mass spectrum of the best-fit point.




