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Figure 4.5: (a) A simplified model showing the asymmetry in the transitions
between the two trapped levels. We assume that the atoms are in thermal
equilibrium at temperature T, in both levels. We plot the transitions at the
mean atom distances from the trap center, d
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. A spin flip from
m

F

= 2 to m
F

= 1 requires photon energy E2!1, which is smaller than the
photon energy E1!2 needed for the reverse transition. E

i!f

corresponds
to the di↵erence between the potentials since the atomic recoil is negligible.
(b) The two transitions sample di↵erent frequencies of the noise spectrum
(plotted twice for opposite detuning), giving rise to the asymmetric transition
rates. The two pairs of arrows (blue and red) point to the sampled noise
intensities for each detuning.

the energy of the atom by 1
2kBT .

The relative transition rates depend on the number of photons for each

of the two energies E1!2 > E2!1 . If the noise intensity increases with

frequency in a wide enough band (⇠ k
B

T ) around f = E0
12/h [see blue

arrows in Fig. 4.5(b), �f > 0], the transition 1 ! 2 is preferred and the

population of m
F

= 1 is depleted, as in the plateau on the right-hand side of

Fig. 4.4. In contrast, if the intensity decreases in this band [see red arrows

in Fig. 4.5(b), �f < 0], the transition 2 ! 1 is preferred and the population

of m
F

= 1 becomes dominant, as in the plateau on the left-hand side. Due

to these e↵ects, even when the noise intensity decreases by a few orders of

magnitude (side peaks of the noise are seven orders of magnitude weaker

than the central peak!), the atoms are still sensitive to the details of the

spectrum, as can be seen in Fig. 4.4. This may prove to be a useful tool

for characterizing noise features. Note also that the temperature determines

the width of the spectral region the cloud samples, hence colder clouds are


