theory

we replace the actual mass m by the effect:

Now N = no. of electrons available for concuc

= density of atoms % no.
each atom
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.94
and E.=4.2 eV

n® (3N~
Hence ms= — — =7 01810 kg or 1.131 m:
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[egn 6.16]; E,
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7.4 The group velocity V,=——=——|——| (from [egn 7
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Differentiate [egn 7.3] with respect to k
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Hence at k = nn/fa, —= =0
dk COSo Y o= 8in .
o2 — Y _sin v
= 2
¥ o
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the group velpcity of the electron is zero,

4+

8

volume

of free electrons contributed by
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7.5 In three dimersion, | — e
Lm= .. h" ok gk,

; : dv _ 1 & PR
Hence the eguation of motion —=— F should be modified to
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7.7 The potential energies of the electrons in the ferward- 'and

backward-travelling wave functions are given by [egn 7.191;

'u't=:—all— lcos 2kx Vix)dx where V(x} 2is the actual potential of the
lattice.
For Vix) as shown in [Fig. 7.2] and with 2w = a,

aid =/z
al ¢ V. ; W )
'J’i=:§j J-——“ cos 2kx dx + [ = cos Zkx G.XL

J

[ |”'!

v Ik . km T
. =EHA0 =——==larloaka

ckal 2 2

In the first energy band, k=a/a (from [egn 7.15]). Therefore V.=V,/m.

The total energies of the electrons = kinetic energy + potential energy

2 2
hk/2m=V /o

the width of the first forbidden band is 2V,/m.



