
Brief Survey of the Periodic Table 253

-12

-10

-8

-6

-4

-2

0

2

4

6

L
�

X U
�

E
ne

rg
y

(e
V

)

Wave vectork

� � �

Figure 10.9. Energy bandsof silicon,ascalculatedwith plane-wavepseudopotentialcode
of StumpfandScheffler (1994). Thecalculationassumesthatsilicon adoptsthediamond
structure,with a latticespacingof 5.43Å, andusesabout150planewaves.Detailedfea-
tures,suchasthebandgap,do not comparewell with themoresophisticatedcalculations
andexperimentalmeasurementsin Figure23.16.
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Figure 10.10. Energy bandsof vanadium,ascalculatedwith the plane-wave pseudopo-
tential codeVASPof KresseandHafner(1994)andKresseandFurthmüller (1996). The
calculationusesthefactthatvanadiumadoptsthebccstructure,andit requiresabout1000
planewaves. The locationof the Fermi level in the midst of the complicatedd bandsis
characteristicof thetransitionmetals.


