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Bloch oscillation in semiconductors 

2013/4/15 2 

k

E k( ) m k*( )

/a/2a/a /2a

0

0



2013/4/15 3 

Bloch oscillation in semiconductors 

E0

L

FL

x

x

t

(a) (b)



Simulation in Kronig-Penny potential 
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Semiconductor superlattice 
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Formation of minibands 
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Experiment on Bloch oscillation 
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Y. Shimada et al. Phys. Rev. Lett. 90, 046806 (2003). 

N. Sekine et al. Phys. Rev. Lett. 94, 057408 (2005). 



Experiment on Bloch oscillation 
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Figures 

2013/4/15 9 



Exercise 
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1. Consider a Kronig-Penny potential in which the unit cell is given 

below. Numerically calculate the lowest four band structure and effective 

mass at wavenumber zero. 

 

2. Explain why the effective mass can be lighter than that in vacuum. 


