
k.p Method for Electronic 
Structure Calculation



• First used by Bardeen (1937) and Seitz (1940)
• Later extended by Shockley, Dresselhaus, Kittel, 

and Kane

Uses:
• Obtaining analytic expressions for band 

dispersion and effective masses 
• Can also be used to get the band structure for 

the whole zone from zone center energy gaps 
and optical matrix elements



Bardeen and Seitz used it as a way of 
calculating effective masses and crystal 
WFs near high-symmetry points.  
Analytic expressions for band dispersion 
and effective masses are obtained around 
high-symmetry points.
Shockley did it for degenerate bands while 
Dresselhaus and Kane included spin-orbit.









Here the particular  band  of  interest, labeled n, is called class A, and 
class  B consists of  the rest of the bands, n’ # n. 
































































































