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Number of electrons energy between E & E+dE are
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So, the total number of particles NV is
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N(E)dE =

V 2
At 7= 0, it becomes N— mJ/Q/ de

vV 2 2
Calculating this, we can get V= —(ﬁ—?)3/2§Eg/2.
N h*n®  3n,
With 5= e we get B, = 5 (7)2/3.
Chapter 11
Prob 14.
Ty, = 225K

(a) T= 4K, heat capacity C= 0.0134 J/mol * K.
Lattice contribution to heat capacity

4
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So, electronic contribution is C, = 0.0025 J/mol * K.
(b) T'=2K

Lattice contribution to heat capacity Cj o 73,

C, = 0.00136 J/mol + K

Also, electronic contribution (] oc T

electronic contribution is C. = 0.00125 J/mol « K.
So, total heat capacity is C'= 0.00261 J/mol * K.

Prob 15.
(a) T=293K=kT = 0.02525¢V
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= T7.09eV
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b) frp(B)= ———— =109
FD e(E EF)/k,T+1

=E = E,—kTIn(9)
= 6.98el/

So, energy range of 0.11eV.

Prob 17.
T=293K= kT = 0.02525¢ IV
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Eq (10.47) : AN=V E — dFE
E E-ERT
dN 87T \/§m3/2 1/2 1 24 -3
implies — = E dE = 2.3X10"m
1% B3 (E Ep)/kT+ 1
Prob 18.
ne*r
Eq (11.19) : ¢ =
implies 7= U—TZ: 2.50 < 10" M s.

ne

So, mean free path [ = Tv, = 39.2nm,

which is 150 times larger than lattice spacing of copper(0.256 nm).

Prob 20.

The current density j = % ~ 1.27 x 10* A/m?.

So, v, = ﬁ ~9.37 X 10" "m/s.

With dN = N(E)dE ~ ME,)dE = N(E,)mv,v, and

3 N
N(E,) = ———(from eq (10.47) & eq (10.49)),

4 B,

dN . 3 mvpv, N —13
we have N 1 E, =89 Xx10 .
Prob 22.

T=29K—=FET = 0.02525¢e V



E
E—FE,.= Y (by problem assumption)
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So,

frp(E)= (E_E}M = — /leT ~5.0x10"" for C
e 7T+ e’ +1

Jep(B)= (E_Ei/” = — /2k,1T = 3.5x10 " for Si.
e A | e’ +1

The ratio of electron concentration is 1.4 X< 10~



