
∮

BdA = 0 divB = 0 (1)

B = µ0H (2)

B = µ0(H + M) = B0 + µ0M (3)

M = µ
N

V
(4)

µ0M = χmB0 (5)

U = −V

∫ B0

0

MdB′
0 = −V

∫ B0

0

χm

µ0
B′

0dB
′
0 = −V

χm

2µ0
B2

0 (6)

|µ| =
eh̄

√

l(l + 1)

2me
=

√

l(l + 1)µB (7)

µl = −
eh̄ml

2me
= −mlµB (8)

µJ = −gmJµB (9)

L =
∑

ml S =
∑

ms (10)

g =
3J(J + 1) + S(S + 1) − L(L+ 1)

2J(J + 1)
(11)

B = curlA (12)

p → p− qA (13)

A = −
1

2
r × B0 (14)

Hkin → H ′
kin

p2

2me
→ 1

2me
(p + eA)

2
= 1

2me

(

p − e r×B0

2

)2

H ′
kin =

1

2me

(

p2 + eB0 · (r × p) +
e2

4
(r × B0)

2

)

(15)

H ′
kin = Hkin +H ′ =

p2

2me
+

e

2me
B0(r × p)z +

e2

8me
B2

0(x2 + y2) (16)

E′ =
e

2me
B0〈ψ|(r × p)z|ψ〉 +

e2

8me
B2

0〈ψ|(x
2 + y2)|ψ〉 (17)

µ = −
∂E′

∂B0
= −

e2

4me
B0〈ψ|(x

2 + y2)|ψ〉 (18)
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µ = −
Ze2

6me
r2aB0 (19)

χm = µ0
M

B0
= −

µ0ZNe
2

6Vme
r2a (20)

χm = −
1

3V
µ2

Bµ0g(EF )

(

me

m∗

)2

(21)

Z =

J
∑

mJ=−J

e
−gµBmJ B0

kBT (22)

µ̄C =
1

Z

J
∑

mJ=−J

gµBmJe
gµBmJ B0

kB T (23)

χC =
C

T
(24)

C =
µ0Ng

2µ2
BJ(J + 1)

3V kB
(25)

N↓↓B0
−N↓↑B0

= g(EF )µBB0 (26)

M =
1

V
(N↓↓B0

−N↓↑B0
)µB =

1

V
g(EF )µ2

BB0 (27)

χm =
1

V
µ0µ

2
Bg(EF ) (28)

E↑↑ − E↑↓ = −2X (29)

E = −Si ·
∑

j

2XijSj (30)

E↑(k) = E(k) − I
(n↑ − n↓)

N

E↓(k) = E(k) + I
(n↑ − n↓)

N
(31)

R =
n↑ − n↓

N
(32)

n↑ = N
∑

k

f(E↑(k), T )

n↓ = N
∑

k

f(E↓(k), T ) (33)
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R =
1

N
(n↑ − n↓) =

∑

k

(f(E↑(k), T ) − f(E↓(k), T ))

=
∑

k

(

1

e(E↑(k)−IR−EF )/kBT + 1
−

1

e(E↓(k)+IR−EF )/kBT + 1

)

(34)

χm =
C

T − Θc
(35)
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