Physics 215A — Problem Set #1
due Wednesday Oct. 10, 2007

Read Srednicki 1,2

1. Consider a unitary linear operator U and an antiunitary antilinear operator U4. Verify the multiplication
table:

U Uax
U U Ua
Ua Usa U

i.e. the product of two unitary operators is a unitary operator, the product of an antiunitary and unitary
operator is an antiunitary operator, etc.

2. Demonstrate that

(A_l)u v = AV g
for a boost by vz:
v 0 0 —yw
0 1 0 O
noo_
AR, = 0 01 o0
—-vyv 0 0 «v
and for a rotation about the Z axis by angle 6:
1 0 0 0
AR — 0 cosf —sinf 0
v 0 sinf cosf® O
0 0 0 1

An arbitrary Lorentz transformation A can be written as the product of an acceleration (boost) A and a

rotation R,
A= AR
Show that an arbitrary Lorentz transformation satisfies
—1\M
(A 1) v = AV #7

provided that A and R do separately.

3. The algebra of the generators J* of the Lorentz group is
[JHV | JPO) = i (/P JHT — P JVT — 7 JHP 4 o JVPY

Show that the generators of rotations J* and boosts K*, defined by
1
Ji = §Ez]kJ]k:,

K’i — J0i7

satisfy the commutation relations o N
[J,J7] =ik gr,

[J}, K7| = ie"KF,
[K', K7 = —ie"" J*k,

Note: Srednicki uses the notation M*” = J** for the Lorentz generators.



