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1. mh = +5 10−32kg, εh = +10−19J, ph = −10−25k̂xkg m/s, vh = −2 106k̂xm/s

2. Konduktiviteten ges av σ = e(nµe + pµh). Sb har fem valenselektroner vilket betyder att
det är en donator. Eftersom alla donatoratomer är joniserade blir neutralitetsvillkoret
n = p + Nd. Massverkans lag ger np = n2

i . Detta ger n2 − Ndn − n2
i = 0, där ni =
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)3/2
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3/4e−Eg/2kBT = 1.9 · 1019 m−3. Ur detta erh̊alls n = 1.0 · 1021 m−3 och

p = 3.6 · 1017 m−3. Eftersom p � n och µh < µe kan h̊alens bidrag till konduktiviteten
försummas och man f̊ar σ ≈ enµe = 21 (Ωm)−1.

3. Varje molekyl ger 6 elektroner detta ger tätheten n = 6 · 6.0231023 · 880/0.078 = 4.077 ·
1028m−3. hexagonen approximeras med en cirkel, omkrets = 6 x 1.4 Å= 2πr och r2 =
(3 · 1.4/π)2. Detta ger (CK sid 419) χ = −4.077 · 1028 · (1.60 · 10−19)24π · 10−7(3 ·
1.410−10/π)2/(6 · 9.1 10−31) = 4.310−6

4. rectangular unit cell, the q are lattice points, basis of letters associated with each
lattice point, PRIMITIVE UNIT CELL.
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5. Cv = Cel
v + Cph

v . As the temperature in question (330K) is well above the Debye tem-
perature (160K) we can use Dulong-Petits law for the phonons Cph

v = 3NkB. For the

electron contribution Cel
v = π2
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, TF = EF/kB and EF = h̄2
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V

)2/3
. For Na we

have ρ = 971kg/m3, atomic weight = 22.9898u some calculations gives TF = 36599.353K.

Fraction contributed by the electrons: F = Celv
Celv +Cphv

= 1

1+
6TF
π2T

≈ 0.0146.


