1. Calculate the Fermi energy EFO at 0K for copper and estimate the average speed of the conduction  electrons in Cu. The density of Cu is 8.96 g cm-3 and the relative mass is 63.5.

Solution :

Assuming each Cu atom donates one free electron, we can find the concentration of electrons from the density d, atomic mass Mat and avagadro’s number NA  = 6.02 X1023, as follows:

n =  d NA / Mat   =  ( 8.96 X 6.02 X 1023) / 63.5 =   8.5X 1028 m-3.
The fermi energy at 0K is given by 

EFO  =  (h2 / 8 me) ( 3n/ () 2/3  

EFO =  1.1X 10-18  J        or  7 eV.

To estimate the mean free speed of the electrons, we calculate the rms speed ve from the equ , ½ meve2 =  (3/5) EFO . The mean free speed  will be close to the rms speed. Thus, 

ve = (6 EFO  / 5 me)1/2 =  1.2 X 106 m/s 

