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6. Gamma matrices Part II (6 credits)

(a) Let us define

7* =iy %R,

Show that
t 2
)=+, (") =1, {PAM}=0
without using a particular representation for the gamma matrices.

(2 credits)

(b) Prove the following trace theorems

tr (v#9") = 4n™”
WWWVVﬂ 4 (T =0t + M)
tr(y* ...y =0, fornodd
tr”y5 0
tr (7#7"7°) =0

independent of a concrete representation.
(2 credits)
(c¢) Show the following contraction identities

V=41

Y =2y
VY = A0 L

VA AN Y = =297 9P

v

(2 credits)



7. Dirac and Weyl spinors (14 credits)

(a) Let us introduce the Pauli matrices

0 1 0 —i 1 0
ol V) KR V) B )

Show that they fulfill the commutation relation [0}, 0;] = 2i€;j,0,. What does
this imply for T;"/" as defined in part (f) of exercise 37

(2 credits)
(b) Show that one can write
A = exp(—i(w — i€) - T*) exp(—i(w +i¢) - TH).
(1 credit)

¢) We call the objects which transform under the Lorentz transformations gener-
g
ated by TZ»L/ B as left- or right-handed Weyl spinor Wy r. Let us further define

ot = (ﬂ,ai), ot = (1, —ai)
and

= %(0“6“ —o"a"), ot
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ot = %(6“0” —a’a").

Start with ‘
A =exp (—%w,ﬂ,M‘“’>
and use part (a) to show that W g transform like

U, — exp (—%wwa"”> Uy, Ur — exp (—%wwﬁ‘“’) Up.

(2 credits)

(d) Let us define a Dirac spinor in the Weyl representation as
_ (Y
W= ( wR) |

\IJ — A%\If — eXp <_%WMVZMV) \Ij’ EIU’V — %[fy#7,}/u]

Show that it transforms like

with the help of part (c).
(2 credits)
(e) Prove the following equation
[, 7] = (M¥7)" .

(2 credits)



(f) Derive
A;'y“A% = AN Y

with the known infinitesimal transformations
i
A% ~ 1 —5%“,2‘“’, A, m 01, — —w,e (MP7)H,
and the relation from part (e).
(2 credits)

(g) Use part (b) of exercise 5 to show that

= OAT1A0

2

A

N|=—F

and thus we find for ¥ the following transformation behaviour
T UAT, 0= iy,
(2 credits)

(h) Calculate how the following terms Lorentz transform

TU,  Uyr0, IS,

Y

(3 credits)



