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Discovery of the Higgs





Post Higgs Boson Era

What is the situation of SUSY 

 Fine-tuning problem

 Dark matter

 Grand Unification

 ……



The minimization conditions of Higgs potential imply
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Natural SUSY

 First second generation squark heavy tens of TeV

 Third generation squark light

 Gluino  not very heavy (lighter than several TeV)

 125GeV Higgs mass



SUSY search



 How the experiment constrains the Natural 

SUSY parameter space?

 Can the stop still be light?

Since the component of the lighter stop will 

affect its decay modes, we will consider two 

scenarios:

• Scenario I the stop is left-hand like 

• Scenario II the stop is right-hand like



First, we scan the parameters space

𝑚  𝑞3
< 2 TeV

𝑚 𝑢3
= 𝑚  𝑑3

< 2 TeV

𝑚1 = 𝑚2 = 𝑚3 = 2 TeV

𝑚 𝑙1,2,3
= 𝑚  𝑞1,2

= 𝑚  𝑒1,2,3
= 5 TeV

−3 TeV < 𝐴𝑡 = 𝐴𝑏 < 3 TeV

100 GeV < 𝜇 < 200 GeV

1 < tan𝛽 < 60

100 GeV < 𝑚𝐴 < 2000 GeV

We also require 𝑚  𝑡1
< 1.5 TeV, 𝑚  𝑡2

< 2 TeV



considering the following constraints:

1. Higgs mass 123 ~ 127 GeV,

2. flavor constraints 𝐵 → 𝑋𝑠𝛾, 𝐵𝑠 𝑑 → 𝜇+𝜇−, and 𝐵+ → 𝜏+𝜈,

3. precision electroweak observables,

4. the relic density of the DM.

5. the experimental constraints on the Higgs from LEP, 

Tevatron and LHC with HiggsBounds.



The spectrum



Stop (sbottom) pair production



Stop decay



Sbottom decay



We consider the following experiments



and calculate the 𝐶𝐿𝑠

𝐶𝐿𝑠
𝑖 =

𝑃𝑜𝑖𝑠 𝑛𝑖 𝑏𝑖 + 𝑠𝑖

𝑃𝑜𝑖𝑠 𝑛𝑖|𝑏𝑖

considering the Gaussian distribution of background

𝑃𝑜𝑠𝑖 𝑛𝑖 𝑏𝑖 + 𝑠𝑖 →  𝛿𝑏𝑖 𝐺𝑎𝑢𝑠 𝛿𝑏𝑖 , 𝑓𝑖
𝑏 𝑃𝑜𝑖𝑠 𝑛𝑖 𝑏𝑖 1 + 𝛿𝑏𝑖 + 𝑠𝑖



Scenario I
The effects on the parameter space from each channel



Scenario II
The effects on the parameter space from each channel



𝑪𝑳𝒔 combination of the three channels



The final parameter space and the fine-tuning



The final parameter space and the fine-tuning




