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Problem 1.1

a) Show that for infinitesimal rotations with angle 6; and infinitesimal Lorentz boosts with

velocity v; one has
o' = —L0pe" Lt Szt = —iv L%2* | with L* = —i(z"0” — 2"0") .

b) Show
(LM, L) = —i (nvp LHT O LFP e[V y o va)

c¢) Define

L=t K =1,

and show
[K', K9] = —ie”" LY, [K', 7] =ieV* K" L', L] = ie"" 1" .
d) Define L} := 1(L" £iK") and show
Ly, LL) =ie* Lk . (L', 7] =0.

What does this show?

Problem 1.2

a) Show the following properties of o*

where



Problem 1.2

b) Using a) compute the Lorentz transformation of —5%y* where x, is a Weyl spinor trans-

forming as dy = %wwaﬁ”’x. What does the result show?

¢) The Lagrangian for a massive Dirac field ¥p reads

£ == \I/D(iv“ﬁﬂ + m)\IJD y

where Up = \IITD’yO. Decompose L in terms of Weyl spinors with Wp = %a
wa
Problem 1.3
In the lectures we defined
6{ = €aQa + é_'de )
where ¢ is an anticommuting Grassmann variable.
a) Show
[0y, 0] = —2i(no"€ — £a"'n)0, (1)

b) Show that (1) is fulfilled for [0,, d¢]A(z) and

0eA = V26, Oex = V2AF +iV20"E0,A , 6 F = iv2E5"0,x .



