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Four Forces in Nature



Emergence of Weak Interaction

 nuclear decay: α-decay, β-decay, and γ-decay

 for β-decay: n→p+e+μe

unreliable
due to normalize problem

four-point interaction 
(Fermi interaction) three-point interaction



Weak Interaction in Standard Model

 all quarks and leptons 
conductedconducted

 Z0 and W± intermediate 
bosonsbosons

 contribution to decays 
between particles only in the p y
same family



Weak Charge

 gravity ↔ mass

 electromagnetic interaction ↔ electric charge

 strong interaction ↔ color charge

 weak interaction ↔ weak hypercharge

 32 IQYW 



Parity Violation
 interaction rate in electromatnetic interaction

      0  dVrrHr      0
 .int  spaceall if dVrrHr

   rHrPH ii  for general case in physics   rHrPH .int.int  for general case in physics

thus, in order to have non-vanished interaction

  ffP   ffP
or

iiP  iiP 

HOW ABOUT WEAK INTERACTION?



 implication of parity violation in weak interaction implication of parity violation in weak interaction

   rHrPH .int.int  Hamiltonian (i. e potential):
no longer a function of only positionno longer a function of only position



Unification of Two of Four

 SUL(2) X UY(1) gauge group
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Z0-boson: a result from mixing of W0-boson and B0-boson

Zm

Z -boson: a result from mixing of W -boson and B -boson

 significant question: why are B0 and W0 mixed? significant question: why are B and W mixed?

spontaneous symmetry breaking from HIGGS MECHANISM




