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1. exercise sheet: Particles and Fields

Exercise 1:

Use the relation h̄c ' 197 MeV fm valid in SI units to compute your body height in inverse
eV for those units where h̄ = 1 = c.

Exercise 2:

Show that the particular Lorentz transformation Λ discussed in the lecture, corresponding
to a boost along the x axis, can be written as e−ζK1 , where

K1 =


0 1 0 0
1 0 0 0
0 0 0 0
0 0 0 0

 , ζ = Artanhβ =⇒ Λ =


γ −γβ 0 0
−γβ γ 0 0

0 0 1 0
0 0 0 1


Convince yourself that a boost in a general direction given by the relative velocity vector β
can be written as e−ζ·K . Work out the relation between β and ζ as well as the form of the
matrices K2 and K3. (We have γ = 1/

√
1− β2.)

Exercise 3:

Verify that the matrix Λ given above satisfies the relation

gµν = gκλΛ
κ
µΛλ

ν ,

where the metric is g = diag(1,−1,−1,−1).


