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INTRODUCTION

The CMSSM is famous for the small number of parameters, only including
four and ’half’ parameters at Grand Unification(GUT) scale, the universal scaler
and gaugino mass parameters M0 and M1/2, the universal trilinear coupling A0,
the ratio of two Higgs doublet vacuum expectation value tan�, and the sign of
the Higgs/Higgsino mass parameter sign(µ).





arXiv:0907.2589

hep-ph/0602028



Then the 125 GeV Higgs is discovered at LHC …

hep-ph/0611173



And no significant signals have been observed in SUSY 
searches at LHC and DM direct searches.



The favored parameter space changed …

arXiv:1204.4199
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Dark matter annihilation mechanisms

arXiv:1508.01173



Stau coannihilation and LHC

arXiv:1508.01173

LHC with 3000/fb 



A/H Funnel and B decay



Focus point region and DM direct detection



13 TeV LHC and LUX 2016

Stau coannihilation Focus point region



Statistical framework

arXiv:1212.4476

LHC

BS ! µ+µ�

b ! s�



arXiv:1112.4391
Junjie Cao, Zhaoxia Heng, Dongwei Li, Jin Min Yang

Markov chain Monte 
Carlo(MCMC) 

Multinest

Statistical framework



Likelihood function



Limits from LHC SUSY search
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LHC



ATLAS 13TeV 13.3 /fb    2~6 jets + MET

The Recursive Jigsaw Reconstruction technique The jets+Emiss Meff-based search 



ATLAS 13TeV 14.8 /fb  0/1 lepton + 3 bjets + MET



Limits from LHC SUSY search



Estimate the impact of  13 TeV LHC



Impact of  13 TeV LHC and LUX WS2014-16



Constraints on a single parameter of  interest

The Bayesian marginal pdf:

The frequentist profile likelihood function:

1101.3296



Impact of  13 TeV LHC and LUX WS2014-16



Dark matter annihilation mechanisms



A Funnel region



Before the conclusion

1608.00872

1606.03577

1508.05951



13 TeV LHC and LUX WS2014-16

CMSSM

Most of the Stau 
coannihilation are 
excluded by 13 TeV 
LHC.

Some of the focus point 
region are excluded by 
the new LUX data.

There are some parameter 
space in  A funnel region 
which will be very hard  to be 
detected.
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TANK YOU!
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BACKUP



The Higgs and supersymmetric particle mass spectrum



MARKOV CHAIN

    A discrete-time Markov chain is a sequence of random variables 
X1, X2, X3, ... with the Markov property, namely that the 
probability of moving to next state depends only on the present 
state and not on the previous states.



MARKOV CHAIN MONTE CARLO

      构造⼀一个转移矩阵为P的⻢马⽒氏链，使得该⻢马⽒氏链的平稳分布恰好是p(x), 那么我们从任何⼀一个初始状态x0
出发沿着⻢马⽒氏链转移, 得到⼀一个转移序列 x0,x1,x2,⋯xn,xn+1⋯,， 如果⻢马⽒氏链在第n步已经收敛了，于
是我们就得到了 π(x) 的样本xn,xn+1⋯。


