note0: October 29, 2008

Examination problem
Consider a standard Yang-Mills theory with the La-

grangian!
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1. Write down the Euler-Lagrange equations for

fermions and gauge bosons.

2. Find the conserved currents of the theory.

Minimal solution
Fermionic Euler-Lagrange equation
The canonical Euler-Lagrange equation for 1,
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immediately gives
(i7" Dy —m)yp = 0. (3)
Bosonic Euler-Lagrange equation
The canonical Euler-Lagrange equation for A7, is
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The derivatives of the Lagrangian with respect to the
fields can be calculated as
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Which leads to
—BMFE’“’ = _gjey + gfabeAzFa”V ) (7)

where j° = y*T).
When the structure constants f,;. are zero, equa-
tion (7) reduces to the ordinary Maxwell equation.

1Where DM = 8M+igAl“ AM = AzTa, [Ta,Tb] = ifabcTcs
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Conserved currents

Multiplying euation (7) from the left with 9, gives®
the conserved currents,

Oy (5 = fape AL F™) =0. (8)

29,0, F* =0



