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v|Standard Model is the name given to the current theory

[Quantum Mechanics +Special Relativity +Symmetry Principles]
of elementary particles and how they interact.

v| These particles are classified as
Fermions (leptons and quarks

or Bosons (Force carriers). g F P N

Bosons

Freeee

Oct/17/2015 LHC & Higgs [K. Cecire] 2




ELEMENTARY
PARTICILES

FIRST GENERATION

Ordinary matter
(proton & neutron)
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Force Carriers
(Exchange Particles)
[spin= 0,1,2,. . .]

force carriers
BOSONS spin=0,1, 2, ...

Unified Electroweak spin =1 Strong (color) spin =1

Mass Electric Hame Mass  Electric
GeV/c?  charge GeV/c2  charge

H° (SPIN=0)

Name

i Electromagnetic

All forces in the world can be
attributed to these four interacticns!

Quarks and Leptons
(Building blocks)

matter constituents
FERM'ONS spin = 1/2, 3/2, 5/2, ...
Leptons spin =12 Quarks spin = 122

Mass  Electric ARpKOx Electric

Fl
i GeV/c2 charge @ charge

p_ electron | <1%10-8 0
€ neutrino

€ electron [0.000511 -1

muon
vll neutrino <0.000% 0

U up 0.003 2/3

d down 0.006 | -1/3

C charm 1.3 2/3

M muon 0.106| -1 S strange 0.1 -1/3

v, tau <0.02 0
neutrino

T tau 1.77711 -1

t top 175 23

b bottom 43 | -3

QUARK MASSES

¢a qué hora me
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ELEMEUTARY PARTICLE MASSES

FERMIONS* BOSONS
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THE HIGGS MECHAUISI

Higgs Field

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*, Z°, etc).
] No interaction implies no mass as the photon (y).

Experiments at LHC @ CERN design to g@
search for H and beyond.
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= FOUND fr RESONANCE AT ™ 125 GeV.
CONSISTENCY WITH THE SN Hees Boson
1S UNDER STUDM.
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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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“"A time machine”
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FORWAFD
CALORMETER

A CMS
Collaborator

Total Weight - 12,5001
Overall Diameter: 15.00m
Overall Length : 21.60m
Magnefic Feld ATesla

CMS- PARA-001-200097 PP
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Stuff of the Universe
. .Stars: 0.5%
Hot-:Atoms: 4.0%.
- ..Dark-Matter: 26%
—_(Neutrines: few 0.1%)

~ Dark.Energy: \{O%'

o
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EXPERIMENT
Beam has completed journ

‘ BER@EnNews 09:25

Higgs search
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