
E�e
tive Field Theories of Strong Intera
tionProblems Sheet 2, 10.11.2005Problem 1: Feynman RulesDetermine the Feynman Rules of the following theories:a) QCD (in R�-gauge):LQCD = �14(F a��)2 � 12� (��Aa�)2 + � (i =D �m) + �
a(���Da
� )

 ;where D� = �� + igT aAa� and Da
� = Æa
�� � gfab
Ab� .b) Pion Chiral perturbation theory at leading order with photon 
oupling:L2 = F 2�4 Tr[(D�U)(D�U y)℄ + F 2�4 Tr[U y�+ �yU ℄ ;where D�U = ��U � (ieA�Q)U + U(ieA�Q) ;U = exp " ip2F�  1p2�0 �+�� � 1p2�0 !# ;� = 2B� mu 00 md � ; Q = � 23 00 �13 � :Determine the pion propagators, the pion-photon 
oupling and the�+�0 ! �+�0 vertex.What is the dimension of F�?What is the power 
ounting of this theory?



Problem 2: Dimensional Regularizationa) Determine the UV-divergent 1�UV 
ontribution of the integral ind = 4� 2� dimensions Z ddq(2�)d 1(q2 + i�)2for �! 0.b) Cal
ulate B0(�; �; p2) = Z ddq(2�)d 1[q2 + i�℄�[(q + p)2 + i�℄�for arbitrary d.


