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|deales Bose-Gas
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|deales Bose-Gas

Allgemeine Relationen
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|deales Bose-Gas

Freie nichtrelativistische Teilchen im Kasten

A

= p, o z.B. 7Li,23Na,... Gesamtspin von Elektronenund Kern F =S + 1

z.B. F =1
2
D 3/2,1/2
Ex = €p = o v(e) = ﬂjﬁwgh?’ Zustandsdichte



|deales Bose-Gas
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|deales Bose-Gas

z = ePH Fugazitat v(€) Zustandsdichte
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|deales Bose-Gas

z = e Fugazitit
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|deales Bose-Gas
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|deales Bose-Gas

Hohe Temperaturen n\} < 1

Vv v
VT, V,p) = kuT (25 + 1) In[l — 2] — kgT(25 + )3 gs/2(2) ~ —kpT(2s + 1) 77 2
T T

% 1%
N=(25+1)—— + 25+ 1)rg3/2(2) = (25 + 1) — 2

1—=z AT A5,
2 2. 2 2
3
PV = —Q = kTN U = 5 kgl N

|deales klassisches Gas
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|deales Bose-Gas

Hohe Temperaturen n\} < 1

Korrekturen zum klassischen idealen Gas
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|deales Bose-Gas
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Bose-Einstein-Kondensation

Tiefe Temperaturen n\j > 1
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Bose-Einstein-Kondensation
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Bose-Einstein-Kondensation
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Bose-Einstein-Kondensation
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Bose-Einstein-Kondensation

Tiefe Temperaturen
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Bose-Einstein-Kondensation

Erfolgt nicht in 2D oder |ID
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Bose-Einstein-Kondensation
Aus Wikipedia

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 fur 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.



The Nobel Prize in Physics 2001

"for the achievement of Bose-Einstein condensation in dilute
gases of alkali atoms, and for early fundamental studies of the

properties of the condensates”

Eric A. Cornell

@ 1/3 of the prize

USA
University of Colorado,
JILA

Boulder, CO, USA

b. 1961

Wolfgang Ketterle
(@ 1/3 of the prize

Federal Republic of
Germany

Massachusetts Institute of
Technology (MIT)
Cambridge, MA, USA

b. 1957

Carl E. Wieman

@ 1/3 of the prize
USA

University of Colorado,
JILA

Boulder, CO, USA

b. 1951
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Bose-Einstein-Kondensation
Chemisches Potential 7T < T.
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Bose-Einstein-Kondensation

Chemisches Potential 7 > T.
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Bose-Einstein-Kondensation

Chemisches Potential 7 > T.
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|deales Bose-Gas
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|deales Bose-Gas
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Bose-Einstein-Kondensation

Entropie
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Bose-Einstein-Kondensation

Warmekapazitat
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Bose-Einstein-Kondensation

Warmekapazitat
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