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“LHC & Higgs Discovery’’ 



o Standard Model is the name given to the current theory 
[Quantum Mechanics +Special Relativity +Symmetry Principles] 
of elementary particles and  how they interact. 
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Standard Model of Elementary Particles 

These particles are classified as 
   Fermions (leptons and quarks) 
or Bosons (Force carriers). 
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Standard Model 

  The physical world is  composed of:  Quarks & Leptons (Fermions) 
    interacting: via the force carriers (Bosons) 

First Generation 

Ordinary matter 
(proton & neutron) 

Second & Third Generation 

Cosmic Rays &Accelerators 

Visible Universe 



Quarks and Leptons 
   (Building blocks) 

[spin= 1/2, 3/2, 5/2, .]  

  Force Carriers 
(Exchange Particles) 
[spin= 0,1,2,. . .]  
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¿a qué hora me 

vas a presentar? 
 

H0 (Spin=0) 
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Elementary Particle Masses 
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The Higgs Mechanism  

Higgs  Field 

Particle get mass & can’t 
move as fast as it was 

The Higgs field is composed of Higgs Boson 
which interact with particles to give the mass. 
Stronger interaction implies bigger mass (W±, Z0, etc). 
No interaction implies no mass as the photon (). 

Experiments at LHC @ CERN design to  
search for H and beyond.  
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Found a resonance at ~125 GeV. 

consistency with the SM Higgs Boson 

is under study. 
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LHC will accelerated (2015) p up to 6.5 TeV 
  producing collisions of pp at energies of 13 TeV. 

(p travel at ~99.9999999% speed of light) 
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A Collision 
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IF  LHC were at Puerto Rico 
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“A time machine” 
(Particle Accelerator) 

here very very  
 verrry YOUNG 
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A CMS 
Collaborator 
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Cms Collaboration (~3000) 

UPR-Mayaguez 
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Good News: Standard Model almost completed 

Stuff of the Universe 
Stars:  0.5% 

Hot Atoms:  4.0% 
Dark Matter:  26% 
(Neutrinos:  few 0.1%) 

Dark Energy:  70% 

1 Missing piece: Higgs 

Bad News:  ~95% unknown matter 
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The Excitement in pictures 


