TASK 4.3

Fermi surface, radiug2

1st BZ is fully occupied

(2nd and 3rd zones)
The Fermi surface in the 2nd Brillouin zone corresponds to eohoiie



TASK 4.4

TASK 4.5

(i) No y (x+a) =

(a) With one electron per site, the band becomes half-filled and will therefore
lead to a metal. The Fermi surface is sketched by taking a constant energy
cut sth that the arca within the Fermi line is half of the area of the Brillouin
zone (see left panel of Figure 11.3.8), Since the Fermi line does not get too
close to the Brillouin zone boundary, in good approximation the cut is a
f-.imle_ Note the difference between this Fermi surface and the Fermi surface
in the tight-binding approximation, Figures I1.3.11 and I1.3.13. The Fermil

wavevector is
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z"lg;{ I1.3.8. Left panel: Contour plot of the energy surface for the lower-energy
a.:} . Darker shades correspond to higher energies. The dashed line is the Fermi
?il‘r 1:::9 for loxg electron per site; the solid line is that for two electrons per site
1ght panel: Contour plot for the upper band. Th id line i ' i surfaco
for b eleetronn ot Plo PP e solid line is the Fermi surface

(E?} With two el_ecarons per site, assuming that the constant energy linos
are circles, we obtain

: _ (2n : VT
wki = (? — kg = QT . (I1.3.65)
fl‘his Trajue _is la;rger than Z, therefore we have to consider the two bands, s
illustrated in Figure I1.3.9. There will be two Fermi surfaces, one in the upper

Ib.'m]r.i and_amnthm' one in the lower band. The Forwi line in the upper band
18 shown in the right pancl of Figure IL3.8. Fach of (he bands is partially

filled; with twadectrons per site the NFE approximation leadsreetal.

(i) Energy bands have zero slope at the zone lanissl
(i) The Fermi surface is perpendicular to the zboendary

(iv) The lowering of the energy of the bands néarzone boundaries allows

all the states in the zone to be occupied. Thidywres an insulator
(or semiconductor). If the lowering is not sufficidor all states in the

zone to lie below the Fermi energy, then the syssemetallic.

€Yy (x) wherek is a Bloch vector and is the lattice constant[2]
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