Home Problem Set #16,17 Due : December 8, 2014

16.1. Estimate the number of Bohr magnetons for iron and cobalt ferrite from their electron
configuration, as done in the text. Compare your results with those listed in Table 15.3.
Explain the discrepancy between experiment and calculation. Give the chemical formula

for these ferrites.
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16.2. Compare the experimental saturation magnetization, Mg (Table 15.1 third column),
with the magnetic moment, um, at 0 K for ferromagnetic metals (Table 16.1). What do you
notice? Estimate the degree of d-band filling for iron and cobalt.
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16.3. From the results obtained in the previous problem, calculate the number of Bohr
magnetons for crystalline (solid) iron and cobalt and compare your results with those listed

in Table 16.1. What is the number of Bohr magnetons for an iron atom and a cobalt atom?

What is the number of Bohr magnetons for iron and cobalt ferrite?
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17.1. Calculate C, at high temperatures (500 K) by using the quantum mechanical equation
derived by Einstein. Assume an Einstein temperature of 250 K, and convince yourself that

C. approaches the classical value at high temperatures.

Ca7 . 1 ) ) s t‘ .
fr' 1\

V'
y, 2 ep LT ) w
LA = »Ng 8 | L;-T / e .'j:'.'—' ) = B
f(7h
1 AN
) oo > et () )

3. 4o x| (B0 0 ) = 580, ¢ =24 & T/
foe i‘infl‘f_’— ) 4} L ymo| £

17.2. Calculate the electronic specific heat for Ef =5 eV and T = 300 K. How does your
result compare with the experimental value of 25 (J/mol K)?



17.3. Calculate the mean free path of electrons in a metal, such as silver, at room temperature
form heat capacity and heat conduction measurements. Take Er=5eV, K=4.29x10? J/s'm'K,
and C,%=1% of the lattice heat capacity. (Hint: Remember that the heat capacity in (21.8) is

given per unit volume!)
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