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Solution for Exercise-sheet 7

I. DENSITY OF STATES FUNCTION

(I.1)
(1) Area occupied by 1 k value is

(2) Number of allowed states per unit area in k-space is then
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where the spin effect is took into account.
Area enclosed by the first quatorant circles with the radius k& and k + dk can be expressed by
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Number of allowed states in the area enclosed by the first quatorant circles with the radius £ and

k + dk can be expressed by
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(3) The relation between k and F is
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Taking the differential, we obtain
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Substituting these expressions into the equation 4, we obtain
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which represents number of allowed states in real space per unit energy, between F and F + AFE.
Density of allowed states in real space per unit energy can be obtained by deviding the equation by
a’? and dE, i.e.,
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or

which yields

(b) Similarly,

(IL.1) (a)
At B = Emidgap7

Si:Eg = 1.12V,

Ge:E; = 0.66eV,

A (2m*)3/2 (2
gr = — ( hgn) <3) (kT)3/2

gr =212 x 10%®m ™3 = 2.12 x 10Y¥%m 3

am(2my)*? (2 3/2

gr = 7.92 x 10%*m™3 = 7.92 x 108%cm 3

II. STATISTICAL MECHANICS
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= 0.66
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(b) The answers are the exactly the same as (a).
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