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The Bose-Einstein, Fermi-Dirac, and Maxwell-Boltzmann-distributions
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Isothermic curves below and above the critical line for Bose-Einstein condensation
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FEG 34 Pressure of the ideal Bosge gas as a function of v = V/N for two different
. temperatures. Below v, the pressure is constant. The transition line (dashed curve)
. is also shown (see text)

Fig. 1.7 [Pitaevskii, Stringari: BEC]
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Condensate fraction of the homogeneous ideal gas
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Condensate fraction of the ideal/real Bose gas in a harmonic trap

1.0

ﬂ.,ﬂA . 2 .‘6.5‘ — ‘”E;G‘ . “‘i.&.
, T/T,(N)

FIG. 1. Total number N (inset) and ground-state fraction
N,/N as a function of scaled temperatare T/7T,. The scale
ternperature T,(N) is the predicted critical temperature, in
the thermodynamic (infinite N) limit, for an ideal gas in a
- harmonic potential. The solid (dotted) line shows the infinite
(finite} N theory curves. At the transition, the cloud consists
of 40000 atoms at 280 nK. The dashed line is a least-
squares fit to the form N,/N =1 — (T/T.P which gives
T. = 094(5)T,. Each point represents the average of three
separate images. :

Fig. 1.3 [JR. Ensher et al., PRL 77, 4984 (1996)]
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Specific heat of the ideal Bose gas for different densities of states
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Fig. 2.3. The specific heat C, in units of aNk, as a function of the reduced tem-
perature T'/T, for different values of a.

Fig. 1.4 (Density of states: g(e) =C ¢€°)




Specific heat of a Rb-BEC in a 3-dimensional harmonic trap

Bv
514
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‘FIG. 3. Specific heat, at constant external potential, vs scaled
temperature T /T, is plotted for various theories and experi-
ment: theoretical curves for bosons in a anisotropic 3D har-
monic oscillator and a 3D square well potential, and the data
curve for liquid *He [25]. The flat dashed line is the specific
heat for a classical ideal gas. (inset) The derivative (bold line)
of the polynomial fits to our energy data is compared to the
predicted specific heat (fine line) for a finite number of ideal
bosons in a harmonic potential.

Fig. 1.6 [J.R. Ensher et al., PRL 77, 4984 (1996)]




Release energy of a degenerate Fermi gas, normalized to classical limit

FIG. | (color). Thermodynamics of the interacting gas. The
average energy per particle £, extracted from absorption im-
ages such as the examples shown in the insets, is displayed for
two spin mixtures, 46% m; = 972 (a) and 86% m; = 9,2 (b).
In the quantum degenerate regime, the data deviate from the
classical expectation (dashed line) as the atoms form a Fermi
sea arrangement in the energy levels of the harmonic trap-
ping potential. The data in (a) represent the spin mixture used
for evaporation, where we reach T/7; ~ 025 at 90 nK and
N =28 ¥ ¥ atoms. The data agree with the ideal Fermi eas
prediction for a harmonic trap, shown by the solid line. The shift
between comesponding my = 9/2 and m¢ = 7/2 points on the
T /Ty axis reflects a difference in the Fermi energies for the two
components.

0.0 05 10 15

F Fig. 1.9 [B. DeMarco et al., PRL 86, 5409 (2001)]



