Formula Sheet (in units h = ¢ = 1)

4-vector notation:

1 0 0 0

y v . v 0 -1 0 0

a-b= a“bp = aubu =a"b Guv = a,ubl/g“ with G = g# - 0 0 -1 0
0o 0 0 -1

' = (t,7) , x,=(t,—7)
0 0 = 0 0 =
0 o, (815’ V) , O " (8t’v) , P o', p, =10,

Klein-Gordon equation: (—p-p+ m?)y = (9,0" + m*)y = (O+m?*)y =0

Free Dirac equation in Hamiltonian form: i%\If = (@ -p+ pm)V, or in covariant form:

(i) = m)T = (179, — m)¥ = (F—m)¥ = (- p—m)¥ = (", — m)¥ = 0

Dirac and Gamma matrices:

(@) =1,i=1,2,3; =1 oo +ala' =0,i#j; o'+ Pa’ =0,1i# j;

=8, 9 = pal, (v} = 29",
v = iy

Dirac representation:

where the Pauli matrices are

L {01 o [0 —i s (1 0
"_(10 2=\ o0 )7 "o -1 )

Note that of, 8 and 4" are Hermitian, wheras the 4" are anti-Hermitian.



