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1.5.3. Special Lorentz transformations in My

Consider the Minkowski space Mj.

a) Show that the following transformations are Lorentz transformations:

1 0

i) D* = ( i ) = R, (rotations)
0 R,

where R'; is any Euclidian orthogonal transformation.

cosha sinha 0 0

i) DX, = Smgl @ cosoha (1) 8 = B*, (Lorentz boost along the z-direction)
0 0 0 1
with a € R.

1 0 0 0
0 -1 0 0

o e — pu .

iii) D, = 0 0 -1 o0l= P, (parity)
0 O 0 -1
-1 0 0 O
0 1 0 0

i B = TH i

iv) D*, = 0 0 1 ol= T#  (time reversal)
0 0 0 1

b) Let L be the group of all Lorentz transformations. Show that the rotations defined in part a)
i) are a subgroup of L, and so are the Lorentz boosts defined in part a) ii).

c) Let I*, = §* be the identity transformation. Show that the sets {I, P}, {I,T}, and {I, P, T, PT}
are subgroups of L.

(4 points)
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