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Why EWSUSY?
• Success of the Standard Model 
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 Higgs Naturalness

 Neutrino Mass
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• Problems of the Standard Model 

 Dark Matter

 Matter-antimatter asymmetry



• Supersymmetry

2019/10/12 5



2019/10/12 6

N
at

ur
al

ne
ss

D
ar

k 
M

at
te

r
U

ni
fic

at
io

n

……
Such a passion will continue, although we 
haven't seen it.



• Searches for SUSY --- LHC
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• Searches for SUSY --- Dark Matter
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Colored mediators are strongly disfavored,



• Searches for SUSY --- Low energy observables
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Uncolored  sparticles have to be light.



• EWSUSY (bottom-up)
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• EWSUSY (top-down)

…… 
sorry for missing your papers
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SUSY muon g-2 and DM
• SM muon g-2
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• SUSY muon g-2 @ 1 loop
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From  Iwamoto
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• SUSY muon g-2 @ 2 loop

These corrections are also significant and even logarithmically 
enhanced for heavy squark,  about 10%.



• DM relic density and Direct detections
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For a bino-like neutralino DM,

1. Co-annihilating with stop/stau/wino…

2. Mixed with Higgsinos(+Wino)

3. Resonant annihilation via Z, h, A, H

For a wino/higgsino-like neutralino DM,it
is too heavy to produce the required g-2.



• Possible scenarios of EWSUSY for both g-2 and DM

Bino-Higgsino-Slepton (BHL)

Bino-Wino-Slepton (BWL)

Bino-Higgsino-Wino-Slepton (BHWL)
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Implications for EWSUSY and Collider Tests



 Scan ranges  Constraints

 Higgs mass

 Vacuum stability

 LEP and LHC

 Muon g-2

 DM Relic density and direct detection
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• Parameter scan



• Result-1: Muon g-2
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In the BWL,

1. LSP and slepton are lighter than about 
700 GeV and 800 GeV, respectively.

2.    Bino-wino coannihilation (dominant)+   
bino-slepton coannihilation. 

In the BHL,

1. LSP and slepton are lighter than about 
350 GeV.

2. Bino-slepton coannihilation. 

with relic 



• Result-2: DM direct detection
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1. In the BWL, the LSP is extremely bino-like, and thus the SI and SD cross sections are very 
small, which can be much below the LZ-projected sensitivities.

2. In the BHL, the LSP has certain higgsino component so that it can scatter with the nucleons 
sizably and are tightly constrained by current direct detection limits.

3. Sneutrino DM is excluded by direct detection.

with relic + g-2



• Result-3 LHC
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In the BWL,

1. Samples with sizable mass splitting of
slepton and the LSP have been largely
excluded by the LHC search for 2lepton+MET
events.

2. Besides, the light wino-like neutralino in the
co-annihilation region are not allowed.

In the BHL,

There is still no LHC bound because:

1. Samples have heavy higgsino-like neutralino

2. Heavy compressed slepton and LSP

with relic+g-2+DD



• Result-4: HL-LHC, HE-LHC
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soft lepton pair plus missing energy events



• Result-4: HL-LHC, HE-LHC
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1. A large portion of the samples in both scenarios will be excluded by HL-LHC.

2. Future HE-LHC can exclude the whole BHL and most part of BWL scenarios.

with relic+g-2+DD+LHC



• Result-5: CEPC

2019/10/12 24

Due to EW corrections and large tanb enhancement, the Higgs-bottom coupling can
still be increased by about 2%, which is below the HL-LHC sensitivity but can be
readily covered by the Higgs factory ILC, FCC-ee, or CEPC.

with relic+g-2+DD+LHC+HE-LHC



Conclusions

• EWSUSY is the one of the most favored scenarios by current 
data. It has been becoming a competitive study at the LHC.

• Muon g-2 and DM experiments produce strong bounds for 
EWSUSY.

• Future HE-LHC and CEPC can cover the full parameter space 
of EWSUSY for muon g-2 and DM.
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Thank you!
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Resonant annihilation and Mixture of bino-higgsino are tightly constrained
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