Workshop 20 problems

1. Write down the three-dimensional rotation matrix Ry ((p) around the X axis by an angle ¢
and prove by an explicit calculation the closure property Ry (¢, )Ry (¢,) =R (¢, +¢,) and
the inverse property Ry (¢) R, (—¢) =1 of the uniaxial rotation group.

2. Obtain the explicit trigonometric form of the active ZYZ Euler rotation matrix for the case where
S =0 and demonstrate that & and ¥ may then have multiple values for a given rotation. How

would that affect a fitting function that tries to obtain Euler angles from experimental data?

3. Using the Cartesian expressions for the spherical harmonics and the Z rotation generator:
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demonstrate by an explicit calculation the eigenfunction property L,Y, =mY, .
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