795.

Problem 53.9 (RHK)

The density of gold is 19.3gcm™. Each atom

contributes one conduction electron. We have to

calculate the Fermi energy of gold. The molar mass of

gold is 196.9 g mol™.

Solution:

As each gold atom econtributes one conduction electron,
the number density of conduction glectrons will be equal
to the number density of gold atoms. The number density

of gold atoms can be calculated from the relation
_ N.p,, 6.02x10%x19.3x10° 3
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MMy, 196.9x10°°
=5.9x10%m? .

The expression for Fermi energy in terms of number

density of conduction electrons, n is
h? (3n)3
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Therefore, the Fermi energy of gold will be



E

(6:63x10*)" (3x59x10% )
F T J
8x9.11x10

=8.84x107" J
=8.84x107"° x6.242x10" eV =5.52 eV .
The Fermi energy E. of gold is 5.52 eV.
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