
− h̄
2∇2

2me
ψ(r) + U(r)ψ(r) = Eψ(r) (1)

U(r) = U(r + R), (2)

ψ(r) = ψ(x, y, z) = ψ(x+ lL, y +mL, z + nL), (3)

ψ(r) =
1√
V
eik·r (4)

k = (kx, ky, kz) = (
nx2π

L
,
ny2π

L

nz2π

L
), (5)

E(k) =
h̄2k2

2me
=

h̄2

2me
(k2
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y + k2

z) (6)

h̄2

2me

(

2π
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(7)
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2
=

4

3
πn3

max, (8)

nmax =

(

3N

8π

)1/3

(9)
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h̄2k2
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2me
=

h̄2

2me

(

2π

L
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n2
max (10)

EF =
h̄2

2me

(

3π2n
)2/3

(11)

E(N) =
h̄2

2me

(

3π2N

V

)2/3

, (12)

g(E)dE =
dN

dE
dE =

V

2π2

(

2me

h̄2

)3/2

E1/2dE (13)

f(E, T ) =
1

e(E−µ)/kBT + 1
, (14)

N =

∫

∞

0

g(E)f(E, T )dE (15)

E =
3

2
kBTg(EF )kBT (16)

C =

(

∂E

∂T

)

V

= 3k2
BTg(EF ) (17)

C =
π2

3
k2

BTg(EF ) (18)

κ

σ
=
π2

3

k2
B

e2
T = LT (19)
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φ0(r) =
1

4πǫ0

q

r
, (20)

φ(r) =
1

4πǫ0

q

r
e−r/rTF , (21)

rTF =

√

V ǫ0

e2g(EF )
(22)

ψk(r) = eik·ruk(r), (23)

uk(r) = uk(r + R) (24)

ψ(r) =
∑

k

cke
ik·r, (25)

U(r) =
∑

G

UGe
iG·r (26)

U−G = U∗

G
(27)

− h̄
2∇2

2me
ψ(r) =

∑

k

h̄2k2

2me
cke

ik·r (28)

U(r)ψ(r) =

(

∑

G

UGe
iG·r

)(

∑

k

cke
ik·r

)

=
∑

kG

UGcke
i(G+k)r =

∑

k′G

UGck′−Ge
ik′

·r

(29)
∑

k

eik·r

{

(

h̄2k2

2me
− E

)

ck +
∑

G

UGck−G

}

= 0 (30)

(

h̄2k2

2me
− E

)

ck +
∑

G

UGck−G = 0 (31)

ψk(r) =
∑

G

ck−Ge
i(k−G)·r (32)

ψk(r) = eikr

(

∑

G

ck−Ge
−iG·r

)

(33)

ψk+G′(r) =
∑

G+G′

ck−G+G′ei(k−G+G
′)·r, (34)

ψk+G′ = ψk(r) (35)

E(k + G
′) = E(k) (36)

U(x) =
∑

n

Une
ingx, (37)
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(

h̄2(k − g)2

2me
− E

)

ck−g + Uck = 0

(

h̄2k2

2me
− E

)

ck + Uck−g + Uck+g = 0

(

h̄2(k + g)2

2me
− E

)

ck+g + Uck = 0 (38)

−ih̄∇ψk(r) = h̄kψk(r) − eik·rih̄∇uk(r), (39)

ψ(+) ∝ ei π

a
x + e−i π

a
x = 2 cos(

π

a
x) (40)

ψ(−) ∝ ei π

a
x − e−i π

a
x = 2i sin(

π

a
x) (41)

vg =
dω(k)

dk
=

1

h̄

dE(k)

dk
(42)

dE = −eEvgdt (43)

dE

dt
=
dE

dk

dk

dt
, (44)

h̄
dk

dt
= −eE (45)

a =
dvg

dt
=

1
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d

dt

dE(k)

dk
=

1

h̄

d2E(k)

dk2

dk

dt
(46)

a = − 1

h̄2

d2E(k)

dk2
eE (47)

m∗ = h̄2

(

d2E(k)

dk2

)

−1

(48)
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