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We propose an experiment that exploits the quantum interference between two noninteracting ensembles of
spatially degenerate Bose-Einstein atoms to measure phase shifts of atomic coherences at the Heisenberg limit.
[51050-2947(97)50207-1]
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FIG. 1. (a) Probability distribution for An
Enﬂm—n? obtained by numerical diagonaliza-
tion the matrix defined by Egs. (3) and (4). The
mnput is a dual Fock state with 100 atoms in each
condensate. Open bars indicate the distibution
resulting from a phase shift of A¢=0.05 rad dur-
ing the free evolution inferval For comparison,
the solid bar indicates the distribution of An for
Agd=0. (b) Probability distribution for a single
Fock state mmput with 200 atoms, with phase
shifts Ag¢»=0.05 rad (open bars) and Ag¢h=10 (solid
bar). (c) Variance of the distributions for An as a
function of the phase shift Ad for the input state
[100.100}. (d) Variance of the distribution for
An for the input state [200.0).
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FIG. 1: Simplified sketch (not to scale) of the magnetic gnide. The first 1.7 m of the guide is slightly tilted upwards by
ho = 22+ 1 mm, while the remaining part is horizontal within &1 mm. The guide sits inside glass tubes so that radio-frequency
(RF) waves can be shone on the atomic beam. Two probe beams, one just after the slope, the other close to the end of the
guide, can be used to detect the atoms. The beam in the Probing zone 1 can also be used as a marking beam for longitudinal
time of flicht measurements (see text). The ellipses numbered from 1 to 10 represent the RF antennas used for the evaporative
cooling of the beam; the one labelled T represents the RF antenna used to measure the beam temperature.

T. Lahaye, Z. Wang, G. Reinaudi, S. P. Rath, J.Dalibard,
and D. Guéry-Odelin, cond-mat:/0505709.
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