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Class Activity - Class 22   April 11, 2006	

Name_________SOLUTION_________________



For copper, the Debye temperature is 315 K, and the Fermi energy is 7.0 eV. 

a)   At what temperature will the heat capacity of the electrons equal the heat capacity of the lattice for copper?



�EMBED Equation.3���





T = 2.85 K



�b)   At a temperature of one tenth that calculated in part a) which contribution to the heat capacity will be greater? (Circle the correct answer.)

THE LATTICE		THE ELECTRONS		THEY WILL BE EQUAL



By what factor will it be greater?



Since the heat capacity of the lattice is proportional to T3, reducing the temperature to one tenth of its value will reduce the heat capacity by one tenth cubed, or  1/1000.

The heat capacity of the electrons is proportional to temperature, so it is reduced to 1/10 of its value when the temperature in reduced to one tenth.

Therefore, the heat capacity of the electrons is larger by a factor of 100.











Factor = _____100__________






