6.1 Give the matrix 1epleﬁentdt10m of the angular momentum operators
Lx, LL, Lz, L+, L_, and L2 for £=0,1, and 2, in the basis in which L and
L? are diagonal.

8.2 Derive the transition probability analogous to (8.21b) for right- and left-
circularly polarized electromagnetic waves.
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8.4 Compare the experimentally observed Lyman series discrete spectra for hvdrogen
given in Table &.1 with the predictions of the Rydberg formula (8.24).

8.7 Give the stimulated emission cross section (in cm?) defined in connection with
(8.31) for a hypothetical hydrogen laser with linearly polarized emission at
121.56 nm (Lyman-a line). Assume a Lorentzian fluorescence linewidth of
10 Ghz. What is the corresponding spatial gain coefficient (in cm™') if the
total population inversion between the ls and 2p levels of hydrogen in the
gaseous medium is 10'” cm 7 (Assume all the degenerate states in the 2p level
are equally populated.)

10.1 Derive the expression for the Fermi energy for a two-dimensional free electron
gas analogous to the corresponding one- and three-dimensional Fermi energies,
(10.25) and (10.26), given in the text.

3

o 2
L Bl v )
Ep = Z’JHE(EM) , (10.25)
I _
p=——(3n2N,)*/* (10.26)
- 2m,

10.3 For a typical 1-D energy band, sketch graphs of the relationships between the
wave vector, k, of an electron and its:

(a) energy,

(b) group velocity, and

(c) effective mass.

(d) Sketch the approximate density-of-states D'V(E) for the energy band of
part (a).



11.1 Consider a medium consisting of a statistical ensemble of N spin-1/2 particles
per volume. The matrices representing the Cartesian components of the spin
angular momentum of such particles in the representation in which S. and 52 are
diagonal are given in (6.50). Give the averaged expectation values per volume of
the three components of the spin angular momentum in terms of the appropriate
density matrix elements for the statistical ensemble of particles.






