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Die Teilchen-Dichte n ist gegeben � µ(T, n) =?

Das chemische Potential µ ist gegeben � n(T, µ) =?

kBT � �FEntartetes ideales Fermi-Gas

µ(T = 0) = �F =
�2

2m

�
6⇤2n

2s + 1

⇥ 2
3

n(T = 0, µ) =
2s + 1
6⇥2

�
2mµ

�2

⇥ 3
2

⇥(�) =
m3/2�1/2

�
2⇤2�3

n =
2s + 1
6⇤2

�
2m�F

�2

⇥ 3
2

=
2s + 1
6⇤2

�
2m

�2

⇥ 3
2

⇤
µ3/2 +

⇤2

8�µ
(kBT )2 + . . .

⌅

�3/2
F = µ3/2 +

⇤2

8�µ
(kBT )2 + . . .

µ = �F

⇤
1� ⇤2

12

�
kBT

�F

⇥2

+ . . .

⌅



Ideales Fermi-Gas
kBT � �FEntartetes Fermi-Gas

a(�) �
��

�⇥

d�1⇥(�1)

b(�) �
��

�⇥

d�1a(�1)

�(T, V, µ) = �(2s + 1)V
�
b(µ) +

⇤2

6
(kBT )2 ⇥(µ) + . . .

⇥

S(T, V, µ) = �⇧�
⇧T

���
V,µ

= (2s + 1)V
⇤2⇥(µ)

3
k2
BT

CV = T

�
⇤S

⇤T

⇥

V,N

= T

�
⇤S(T, V, µ(N, T )

⇤T

⇥

V,N

kanonisch - großkanonisch:  Wachsamkeit nötig



Ideales Fermi-Gas
kBT � �FEntartetes Fermi-Gas

P = � ⇧�
⇧V

���
T,µ

= (2s + 1)
⇥
b(µ) +

⇤2

6
(kBT )2 ⇥(µ) + . . .

⇤
�(T, V, µ) = �(2s + 1)V

�
b(µ) +

⇤2

6
(kBT )2 ⇥(µ) + . . .

⇥

a(�) ⇥
��

�⇥

d�1⇤(�1) =
N(T = 0, µ = �, V )

(2s + 1)V
=

1
(2⌅�)3

· 4
3
⌅(2m�)3/2

b(µ) ⇥
µ�

�⇥

d�1a(�1) =
2
5

µ · N(T = 0, µ, V )
(2s + 1)V

P = P (T = 0, V, µ) + (2s + 1)
⇤2

6
(kBT )2 ⇥(µ) + . . .

P (T = 0, V, µ)V = (2s + 1)V b(µ) =
2
5
N(T = 0, V, µ) µ =

2
5
NkBTF



Ideales Fermi-Gas
Beliebige Temperaturen
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Ideales Fermi-Gas
Hohe Temperaturen
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Ideales Fermi-Gas
Hohe Temperaturen
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Ideales Fermi-Gas
Pauli-Paramagnetismus 
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Ideales Fermi-Gas
Pauli-Paramagnetismus µ± = µ± µBB
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Ideales Fermi-Gas
Pauli-Paramagnetismus 
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