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ELEMENTARY PARTICLE PHYSICS
WS 2016/2017: Exercise sheet 4

Show that the Maxwell equations §?A* = j# in the gauge J,A* = 0
can be derived from the Lagrange density
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where F* = 0t A¥ — 0¥ A* is the electromagnetic field strength tensor,
by means of the Euler Lagrange equations

oL oc
Ogo,any aar

In the lecture it was shown that (A~')” = A#,. Get familiar with this
relation by looking explicitely at

a) (A™HY, (A1)} for boosts in the x-direction

b) (A7Y)L, (A=1)? for rotations around the z-axis.
Show the following relations for the Pauli Matrices o

(i) (o)) =1

(i) {o% 07} = 26%
(iti) [0F,07] = 20320 _, kot
a) Show that o'# = A¥ 47 satisfies the Clifford algebra {y#, 7"} = 2¢"".
b) Derive that tr{y*~"} = 4¢g"” also follows from the Clifford algebra.
c) Using that v”v"/g,, is the unit matrix in four dimensions for any
fixed v =0,1,2,3 and the Clifford algebra,
show that tr{y*} = 2¢"tr{~"}/g.,, — tr{y*} for any =0, 1,2, 3,

from which one can easily derive that tr{y*} = 0.
d) Starting from the following (Dirac) form of the v matrices,
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show that vy = 49440,



