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elementary particle is the particle that is not known to have substructure. 
For example, electron and photon are elementary particle, while proton and 
neutron are not. The proton and neutron are composed of three quarks, and 
a quark is an elementary particle. The dynamics is governed by quantum 
mechanics, namely, elementary particles are fields, and a particle 
corresponds a mode of a field.    
 
Standard model (of elementary particle) is a model of elementary particles 
and its interaction proposed by Weinberg and Salam. It explains interaction 
of known particles very precisely, but it does not contain any particle that 
can explain the dark matter in the universe.  
 
dark matter is hypothetical matter that does not interact with the 
electromagnetic force, but whose presence can be inferred from gravitational 
effects on visible matter.  About 4% of the total energy density in the 
universe (as inferred from gravitational effects) can be the ordinary matter, 
while 22% is thought to be composed of dark matter.  The dark matter 
should have a mechanism which makes it stable at least much longer than 
the age of our Universe.   
 
Big Bang is the idea that the universe has expanded from a primordial hot 
and dense initial condition at some finite time in the past, and continues to 
expand to this day. The dark matter in the Universe maybe created in the 
particle interactions in the hot universe.  
 
 
symmetry is the set of the translations among the fields(particles) that does 
not change the fundamental equations.  For example, the electrically 
charged particle has U(1) symmetry, which is equivalent to translations that 
multiply a number c=exp (i q x) to the fields with charge q.  
 



supersymmety is the symmetry that elementary particles have in 
supersymmetric theory.  It translates boson to fermion, and fermion to 
boson. If this symmetry is realized in nature, all particle has its superpartner. 
For exmple, electron is spin 1/2 particle and the partner is a scalar electron 
with spin 0.   
 
 The Large Hadron Collider (LHC) is the world's largest and highest-energy 
particle accelerator, intended to collide opposing beams of protons or lead 
ions, each moving with the energy of 7 TeV.  TeV is  tera electron volt 
=10^12 eV.  According to the Einstein theory, E=mc^2 where c is speed of 
light, and in that unit, proton mass is expressed by the energy 
m(proton)=0.938GeV= 0.938x 10^9 eV.  


