
Chapter 7 

 

Energy Bands 



Free Electron Model (Sommerfiled): 

Success:  

• Heat capacity  

• Thermal conductivity  

• Magnetic susceptibility  

• Electrodynamics of metals 

Failure:  

• Distinction between metals,  

  semimetals, and insulators. 

• Positive Hall coefficient 

• Magneto transport 





Free Electron Model 

Brief Review: 



The electrons 



Nearly Free Electron Model 

for a 1-D linear lattice 



Free Electron Model 
Nearly Free Electron Model 

Solutions in 1-D 



Standing wave solutions 





Standing waves 

 cos2x/a 

 sin2x/a 



U(x) = U Cos2x/a See Fig. 2 



Felix Bloch  

(1905-1983, 

Swiss) 

Awarded the 1952 Nobel Prize for  

"their development of new ways  

and methods for nuclear magnetic  

precision measurements 

http://en.wikipedia.org/wiki/Nobel_Prize




Demonstration of the energy gap ! 



* 

Note  ϵ < Uo 



       (0) = *(0) 

d(0)/dx = d*(0)/dx 

 

       (a) = *(-b) exp{ik(a+b)} 

d(a)/dx = d*(-b)/dx exp{ik(a+b)} 





Certain allowed values of Ka, thus giving rise to allowed values of ϵ 



Energy gaps in ϵ at n ! 

ϵ = ħ2K2/2m 



Exact Proof of the Bloch Theorem 





L = 20 a 



central equation to solve the C(K), and e 





U= 0 






