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Exercise 1: Polarization vector (4 points )

Proove that the polariation vectors "a�(k) of a massive vector �eld with mass m and momentum k
full�lls the following relation:
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Hint: the tensor T��(k) can be written as

T��(k) = Ag�� +Bk�k� . (2)

Use the properties k�"a�(k) = 0 and "
a
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b;�(k) = ��ab to determine A and B.

Exercise 2: Decays of a vector particle into fermion-antifermion pair (8 points )

Consider the Lagrangian
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where Z�� = @�Z� � @�Z�; Z� describes a vector �eld, while  describes a fermion �eld.
Determine the decay width Z ! �  .

Exercise 3: Decay of a scalar �eld into two fermions (8 points )

Consider the free Lagrangian
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where D represents a scalar �eld and  a fermion �eld. The interaction Lagrangian is given by
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where C is the conjugation matrix and g a real coupling constant.
Determine the decay of D into two fermions.
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