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20.4 (a) Explain the two sources of magnetic moments for electrons.
(b) Do all electrons have a net magnetic moment? Why or why not?
(c) Do all atoms have a net magnetic moment? Why or why not?

20.8 Confirm that there are 1.72 Bohr magnetons associated with each cobalt atom, given that the saturation magnetization is 1.45 × 106 A/m, that cobalt has an HCP crystal structure with an atomic radius of 0.1253 nm and a c/a ratio of 1.623.

20.12 Estimate (a) the saturation magnetization and (b) the saturation flux density of cobalt ferrite [(CoFe2O4)8], which has a unit cell edge length of 0.838 nm.

20.16 Briefly describe the phenomenon of magnetic hysteresis and why it occurs for ferro- and ferrimagnetic materials.

20.28 For a superconducting material at a temperature T below the critical temperature TC, the critical field HC(T) depends on temperature according to the relationship:
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where HC(0) is the critical field at 0 K.
(a) Using the data in Table 20.7, calculate the critical magnetic fields for lead at 2.5 and 5.0 K.
(b) To what temperature must lead be cooled in a magnetic field of 15,000 A/m for it to be superconductive?

21.4 Briefly explain why metals are opaque to electromagnetic radiation having photon energies within the visible region of the spectrum.

21.8 The indices of refraction of fused silica and polystyrene within the visible spectrum are 1.458 and 1.60, respectively. For each of these materials determine the fraction of the relative dielectric constant at 60 Hz that is due to electronic polarization, using the data of Table 18.5. Neglect any orientation polarization effects.
21.14 Zinc selenide has a band gap of 2.58 eV. Over what range of wavelengths of visible light is it transparent?
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21.19 Briefly explain what determines the characteristic color of (a) a metal and (b) a transparent nonmetal.


21.27 Compute the difference in energy between metastable and ground electron states for the ruby laser.
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