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Ideales Bose-Gas
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Ideales Bose-Gas
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Allgemeine Relationen
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Freie nichtrelativistische Teilchen im Kasten

Ideales Bose-Gas
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Gesamtspin von Elektronen und Kern F = S + I

z.B. F = 1

Zustandsdichte
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Der Beitrag von �p = 0 muss separat behandelt werden
um den Limes µ� 0 richtig zu behandeln!
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Ideales Bose-Gas
Fugazitätz � e�µ

�(T, V, µ) = kBT (2s + 1) ln[1� z] + kBT (2s + 1)V
⇥⇤

0

d� ⇤(�) ln
�
1� ze��⇥

⇥

N = �⇤�
⇤µ

���
T,V

= (2s + 1)
z

1� z
+ (2s + 1)

V

�3
T

g3/2(z)

�T =

�
2⇥�2

mkBT
g5/2(z) =

��

n=1

zn

n5/2

N = �⌅�
⌅µ

���
T,V

= (2s + 1)
z

1� z
+ (2s + 1)V

�⇥

0

d� ⇤(�)nB(�)

g3/2(z) � z
�

�z
g5/2(z) =

��

n=1

zn

n3/2

⇥(�) =
m3/2�1/2

�
2⇤2�3

Für gilt
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Ideales Bose-Gas
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Hohe Temperaturen
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Ideales Bose-Gas
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Ideales Bose-Gas
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Tiefe Temperaturen
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Bose-Einstein-Kondensation

n � N

V
=

N0

V
+ (2s + 1)

1
�3

T

g3/2(z)

N0 ⇥ (2s + 1)
z

1� z

Für

oder T > Tc �
2��2

mkB

�
n

(2s + 1)g3/2(1)

⇥2/3

lim
V�⇥

N0

V
= 0 lim

V�⇥
z < 1 lim

V�⇥
µ < 0

normales Gas

n < nc(T ) ⌘ (2s+ 1)
1

�3
T

g3/2(1)
maximale Dichte 

nicht im Kondensat



�T =

�
2⇥�2

mkBT

Bose-Einstein-Kondensation
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Bose-Einstein-Kondensation
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Tiefe Temperaturen

Bose-Einstein-Kondensation
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Bose-Einstein-Kondensation

Erfolgt nicht in 2D oder 1D
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This state of matter was first predicted by Satyendra Nath Bose 
and Albert Einstein in 1924–25. Bose first sent a paper to Einstein 

on the quantum statistics of light quanta (now called photons). 
Einstein was impressed, translated the paper himself from English 
to German and submitted it for Bose to the Zeitschrift für Physik 
which published it. Einstein then extended Bose's ideas to material 

particles (or matter) in two other papers.

The Einstein manuscript, believed to be lost, was found in a library at 
Leiden University in 2005.

Bose-Einstein-Kondensation

Aus Wikipedia





Geschwindigkeitsverteilung im BEC



Chemisches Potential

Bose-Einstein-Kondensation
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Chemisches Potential

Bose-Einstein-Kondensation
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Chemisches Potential

Bose-Einstein-Kondensation
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Ideales Bose-Gas
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Ideales Bose-Gas
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Entropie

Bose-Einstein-Kondensation
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Wärmekapazität

Bose-Einstein-Kondensation
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Wärmekapazität

Bose-Einstein-Kondensation
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