QUANTUM PHYSICS 1 Jan. 17, 2005

Exercise No. 14: The Dirac Equation

1. Show the following relations where v° = 3 and v* = Bay:
(a) AT =017,
(b) 77"y = =27,
(€) Y9 = 49",
(d) Tr(y"y") = 49",
(e) (@) (b)) = a,b* —io*a,b,, where a, and b, are four-vectors.

2. Find the transformation properties of the objects bellow under Lorentz
transformations:

(a) ¥,
(b) 1/_1751#7
(c) Py,
(d) Yot
3. Write the Maxwell equations in the absence of charges and currents in

Dirac form in terms of a six-component field amplitude. What are the
matrices corresponding to a and (37



