
Beyond the Standard Model 



Tuning the higgs couplings 

example 



Unification of coupling constants? 

Extrapolating the  

Standard Model 

coupling constants 

to higher energies 

1  (g’)² 

2  (g)² 

3  (gS)² 

http://pdg.lbl.gov 
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Galaxy rotation curves 

Standard Model only accounts for  

~20% of the matter of the Universe!!! 
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Galaxy rotation curves 
Kamionkowski 1998, astro-ph/9809214  

of dark  

matter 

Dark matter? 



 

Credit: X-ray: NASA/CXC/CfA/ M.Markevitch et al.;  

The “Bullet cluster” 

Gas: pink 

Dark mass: (from gravitational lensing) blue 

http://arxiv.org/abs/astro-ph/0511345


Supernovae data 
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“Matter density” term 

* 

Matter only  

accounts for  

~30% of the  

Universe! 



Is it the SM higgs? 



Unification of coupling constants 

with supersymmetry 

 
“minimal  

supersymmetric  

(extension of) SM” 



Strings 
Open 

strings 

closed 

Point-like 

particles 



Randall-Sundrum Gravitons 


