Electronic Band Structure
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Nearly free electron vs. tight binding model
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Periodic Table of the Fermi Surfaces of Elemental Solids
http://www.phys. ufl. edu/fermisurface
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Source of tight binding parameters (except for fec Co ferromagnet): D.A. Papaconstantopoulos, Handbook of the band structure of elemental solids, Plenum 1986
This work 1s supported by NSF, AFOSR, Research Corporation, and a Sun Microsystems Academic Equipment Grant.



4 o

W\eml}r msulator? Metal or@
N s

E_Ferm

/1%

~
4
R

A
ISTP

X w L B



Quiz

Does a semiconductor have a Fermi surface?

Does a semimetal have a Fermi surface?




Equations of motion and
effective mass



hE is not the momentum!
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Group velocity
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Equations of movement

1D ][r ex{’e/nal force app(icd. o o band e~ ( wavePacKe 4—}

gk
work deme d.u.ni\ﬂ time 9t 65‘--{' oSt f\/ﬁt o
5 < ZEdK -T—m-a( Joof=nZs
> _AYE if‘_ﬁ
9D 1£ At
£
‘ o




. - Py (J;ed
K when a mth@(—\‘c ]ﬁdﬂ( & o
Ex ovetmen"Q} K w -

i

=%;_J':_ K _%(ﬁ5x5>\

SN




Effective mass
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Effective mass and density of states N (E)
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How to measure the effective mass?
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Summary of the properties of k used in the Bloch functions
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