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Consider r,p variables satisfying

[rk, pl] = ih̄δkl.

The orbital angular momentum is defined by

L = r× p.

Show that
p× L− L× p

is Hermitian, but
p× L + L× p

is not. Evaluate the latter in terms of p. [Hint: it will suffice to consider a
single component of these equations, such as the z component.

Solution:

(p× L)z = pxLy − pyLx, (L× p)z = Lxpy − Lypx,

so since p and L are both Hermitian,

(p× L)† = −L× p.

Therefore p× L− L× p is Hermitian, while

(p× L + L× p)† = −p× L− L× p.

In fact,

(p× L + L× p)z = [px, Ly] − [py, Lx] = ih̄pz − (−ih̄pz) = 2ih̄pz,

or in general, since which direction we call the z axis is arbitrary,

p× L + L× p = 2ih̄p.
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