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1. Find transformation properties of SU(3) source currents: vector, axial, vector-
singlet, and source densities: scalar and pseudoscalar under parity transformation
and charge conjugation.

2. Suppose we transform the quark fields by local transformations:

qR → exp (−iθ(x)/3)VR(x)qR,
qL → exp (−iθ(x)/3)VL(x)qL

where VR,L(x) are SU(3) matrices. Find transformation properties of above mentio-
ned currents and densities that leave the QCD lagrangian invariant.

3. At the last problem class we have derived interaction lagrangian coming from L2

L2 =
F 2
π

4
Tr
(
∂µU∂

µU †
)

with
U = e

i
Fπ
~τ ·~φ(x)

that took the following form:
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Calculate the same interaction term for another parametrizaton of the U matrix

U =
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In both cases calculate the mass term

Lm =
F 2
πm

2
π

4
Tr(U + U †)

up to 4 fields.

4. (*) Calculate Feynman vertices for both parametrizations.


