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 Outline 

What is a Neutrino? 
Where can they be found? 
How do you experiment with them? 
Why Experiment with Neutrinos? 



Quarks and Electrons are 
"Elementary Particles”  

Particle Physicists try to discover the 
fundamental "Elementary Particles" 
that everything is made of – and what 
forces bind these together. 

These Elementary Particles are the 
raw building material for our 
Universe and were created in just 
seconds after the Big Bang. 

 Breaking Down Nature 



 The Standard Model 

W 
Z 

g 
γ 

τ 

ν τ 

b 
t 

µ 

ν µ 

s 
c 

e 
ν e 

d 
u 

Force C
arriers 

Q
ua

rk
s 

Le
pt

on
s 

H 

 Natures Building Blocks 

Presenter
Presentation Notes
SM consists of 3 generations each with 4 particles. 2 leptons and 2 quarks.There are also force carrier particles particle that transmit the strong weak and electromagnetic forces.The forces with which the particles interact with each other and the mechanism through which they gain a mass, coming up, all arise from symmetries and where the symmetries break down.E-M force you know as the force that interacts with E-M charged particles.Then there is the weak force which can be felt by all particles and usually involves leptons.The weak and E-M force have been successfully combined into the electro-weak force which also gives mass to the W and Z weak bosons. This symmetry is a combination of two rotational symmetries. Strong force is only felt by the quarks and the particles they combined to make. Quarks make up protons, neutrons and many other particles known as hadrons. It is the strong force that keeps the protons inside an atomic nucleus.The lightest charged lepton is the electron who has heavier cousins the muon and the Tau.Each charged lepton has an extremely light electrically neutral particle called the neutrino associated with it. 
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β Decay: The Weak Force at Work 
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   1930: Neutrino ν (Wolfgang Pauli) 
      “little neutral one” 
 

? 

1934: Neutrino interactions (Enrico Fermi) 
 

   “There is no practically possible way 
of 
   observing the neutrino” (Bethe & Peierls) 
1953: Project Poltergeist (Reines and Cowan) 
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