The inclusion of fermions

Weyl spinors (%,O) (0, %) Dirac spinor v,
w:
Vi 4 Wr
2-component spinors of SU(2)
Rotations and Boosts Wir = Sr Y Sum=€* : Rotations
v,
Sy =€ : Boosts
Dirac Gamma matrices
0 -7 0 o, oy I 0
= , : = , = 17/ 7/ 7/ =
70—]07/—61.07/5 0 -
Weyl basis

Vi = (%, 7;) 4-vector Yiw = s(F v



The Dirac equation
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The Standard Model SURB)®SUR)®U(1)
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The strong interactions

QCD Quantum Chromodynamics
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Symmetry :

Local conservation of
3 strong colour charges
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QCD : a non-Abelian (SU(3))
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The strong interactions

QCD Quantum Chromodynamics Symmetry :
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Weak Interactions

Fermi theory of # decay n— pe ;e
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Weak Interactions

Fermi theory of # decay n— pe Ve
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Weak Interactions

SU(2) local gauge theory

Weak coupling, o,
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Neutral currents
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Massive vector propagator (W, Z bosons)
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Propagation of unstable scalar particle
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U decay Vulk)
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Fermi theory (‘40s)
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expt 1 — — —
T = =2.19703(4) 10 ® sec ) G,=1.16637(1)107° GeV' >



v, (k)

U decay v, (k)
w(Q)
4’_&% e (q,) U
Se X e (q,)
Ve(q,) ;e(qz)
Q9" [ e
0.0
M =igy u®)y" (1= yu(p) — o &u(@)7,.(=7)(p)
/4

Inudecay Q°< O(mfl) <M,

|:> g%\lz i ;\‘ij :> g _ Gy

Qz_ W w M;/ \/5



Fundamental principles of particle physics
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