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Schrödinger equation (non relativistic)



Differential equation for α (or v)
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Narrow gap semiconductors

correspondence to vacuum
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MONOLAYER GRAPHENE
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Oscillatory electric 

current caused by the 

ZB in monolayer 

graphene versus time, 

calculated for a 

gaussian wave packet

nearly constant, amplitude depends on the packet’s width dZω



CARBON  NANOTUBES
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Zitterbewegung of two 
charge carriers in the 
ground subband of a 
single carbon nanotube 
of L=200A versus time 

Time scale of damping: 
picoseconds 

Spatial separation of  ν=+1 
and ν=-1 states         

Here the SPREADING 
seems to be responsible for 
the transient character of ZB 



Monolayer graphene + B
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Exact  solutions in harmonic
oscillators
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Trajectories for given B
and different k0x



Moral

Electron in a solid with a non-zero momentum „zitters”.

This is a consequence of the periodic potential


