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Muon g-2: observation and theory prediction 
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New physics at electroweak scale
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Why new particle mass 
@electroweak scale?

• Naturalness problem

• WIMP dark matter

At hand

SUSY incorporate two,  
providing an attractive solution
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SUSY contribution to g-2
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SUSY dark matter 
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SUSY dark matter: mixing of bino, higgsino, wino 

M. Cirelli, A. Strumia, M. Tamburini, arXiv 0706.4071

Case of higgsino, wino dark matter

~1 TeV ~3 TeV

Only bino-like LSP, but over-abundance Co-annihilaiton!
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SUSY dark matter: co-annihilation
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SUSY dark matter: co-annihilation

M. Badziak, M. Olechowski, P. Szczerbiak, arXiv1701.05869  

X’= higgsino

Leaving two interesting possibilities

X’= slepton  or X’= wino
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Case I: stau co-annihilation
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Strong limit from LHC and stau instability!

P. Cox, CH, T.T. Yanagida, arXiv: 2104.03290

arXiv:1809.10061
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Case II: slepton co-annihilation(heavy stau)

Escape all the constraints, upper limit on the slepton mass!  

Good target for lepton collider!

P. Cox, CH, T.T. Yanagida, arXiv: 2104.03290
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Case III: wino-bino co-annihilation
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Future LHC could probe !

P. Cox, CH, T.T. Yanagida, arXiv: 2104.03290
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Indications for SUSY models
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SUSY universal masses at high energy scale 
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Large third generation sfermions from RGE,  gaugino+ Higgs mediation model

1811.12699 [hep-ph]
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Benchmark for two cases
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LFV violation?
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2003.06187[hep-ph]
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LFV violation?

我们考虑了两种情形：
A general Georgi-Jarslkog factor

As a typical example, for SO(10)

10(H1, H2)

y16f16f10

16f (qL, uR, dR, L, ⌫R)

kGJ = 1

If the mass from different presentation of Higgs,  KGJ could vary for different generations
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kGJ = 1情形基本不存在两者共存的区间

需要比较小的kGJ系数，对⼤统⼀模型的构建提出挑战

LFV violation?



韩成成-中⼭⼤学(SYSU)

SUSY weak CP problem?
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2104.03292(hep-ph)

1. SUSY is generally CP violated, but with a 10^-5 fine-tuning( comparing with the fine-tuning in strong CP 10^-10 ) 


2.  CP is conserved in SUSY sector, or CP is a symmetry of nature(same solution with strong CP problem)!

Arg[mu M1] or Arg[mu M2] < O(2-3) *10^-5
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Solve all the CP problems at the same time! 
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2002.04204 [hep-ph]

More details in the paper!
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Thanks for waiting to the end!
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Back up
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Stau co-annihilation 
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