
note0: O
tober 29, 2008 1Examination problemConsider a standard Yang-Mills theory with the La-grangian1L = i � 
�D� �m �  � 14F a��F a�� : (1)1. Write down the Euler-Lagrange equations forfermions and gauge bosons.2. Find the 
onserved 
urrents of the theory.Minimal solutionFermioni
 Euler-Lagrange equationThe 
anoni
al Euler-Lagrange equation for  ,�� �L�(�� � ) = �L� � ; (2)immediately gives(i
�D� �m) = 0 : (3)Bosoni
 Euler-Lagrange equationThe 
anoni
al Euler-Lagrange equation for Ae� is�� �L�(��Ae�) = �L�Ae� : (4)The derivatives of the Lagrangian with respe
t to the�elds 
an be 
al
ulated as�L�(��Ae�) = �12F a�0�0 �F a�0�0�(��Ae�) = �F e�� ; (5)�L�Ae� = �g � 
�T e � 12F a�0�0 �F a�0�0�Ae� =�g � 
�T e � F a��(�gfabeAb�) : (6)Whi
h leads to���F e�� = �gje� + gfabeAb�F a�� ; (7)where je� = � 
�T e .When the stru
ture 
onstants fab
 are zero, equa-tion (7) redu
es to the ordinary Maxwell equation.1whereD� = ��+igA�; A� = Aa�Ta; [Ta; T b℄ = ifab
T 
;F�� = ��A����A�+ig[A�; A� ℄ = ��A����A��gfab
Ab�A
�Ta

Conserved 
urrentsMultiplying euation (7) from the left with �� gives2the 
onserved 
urrents,��(je� � fabeAb�F a��) = 0 : (8)

2����F�� = 0


