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Outline

① W mass, muon g-2, and DM anomalies. 

② Next-Minimum SUSY. 

③ Allowed region.

④ Summary. 



CDF II reported an anomaly with the SM by 7 sigma!
If confirmed, it is physics beyond the SM.

W-boson mass anomaly  



By combining the new E989 data with the previous measurement from
Brookhaven National Lab (BNL), they found a deviation 4.2 sigma.  

Physics beyond the SM must be at the low mass region.

muon g-2 anomaly  



The Galactic Center Gamma-Ray Excess

Taken from Xiaoyuan Huang



AMS02 antiproton Excess

• A. Cuoco, M. Kramer, and M. Korsmeier 
[Phys. Rev. Lett. 118 (2017), no. 19 191102]
• M.-Y. Cui, Q. Yuan, Y.-L. S. Tsai, and Y.-Z. Fan 
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• A. Reinert and M. W. Winkler 
[JCAP 1801 (2018), no. 01 055]
• I. Cholis, T. Linden, and D. Hooper 
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They found that a model with a DM particle of mass between 
40 and 60 GeV gave the best fit to the antiproton data.



Next-to-Minimal Supersymmetric 
Standard Model (NMSSM)



The simplest SUSY: 
The Minimal Supersymmetric extension of the Standard Model 

※ SM -> supersymmetrizing 
-> MSSM

※ Hierarchy problem, GUT 
unification, DM.

※ Cannot explain GCE + Relic 
density and saytisfy DM 
direct detection and 
colliders constraints.   



The first step of going to beyond simplest SUSY 

One of the virtues of the NMSSM is that it 
can provide a solution to the µ problem

A next-minimum setup: 
SM+ Higgs doublet (minimum)+ 
one SM singlet complex scalar mediator.   

More resonances may help to find a solution of “GCE+ oh2 + DD”.



Allowed regions



Constraints BEFORE CDF II W mass measurement  

We set those irrelavant 
parameters to be heavier than 

SUSY scale~ 3TeV.



Future DD can probe entirely 
parameter space!!! 

The geometric mean of the masses of the electroweakinos and sleptons



We modified the red parameters with a larger but focused on bino DM.

Constraints After CDF II W mass measurement  

1. XENON1T -> PandaX-4T.
2. LHC compressed spectra searches.
3. CDF II mW measurement. 
4. GCE and antiproton DM signals 

removed. 



The new particles 
runing in the mW loops 

have a lot of 
similarilty to g-2 one. 

FlexibleSUSY 2.0

Low tanb 
can be 

probed by 
DD !



Summary 1. The lower mass NMSSM 
neutralino is favoured by 
the signal of W and g-2. 

2. The parameter space is 
much squeezed after 
LHC missing energy 
searches. 

3. Near future DM DD can 
probe the entirely 
parameter space.

4. DM GCE and antiproton 
anomaly cannot be 
explained after CDF II 
W mass data.  

The geometric mean is 
also pushed to be small. 



Thank you.


