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Aim of the experiment

* Demonstrate quantum Zeno effect in the cavity QED context (inhibition
of the coherent growth of the field in a cavity coupled to a classical
microwave source by repeatedly measuring the photon number).

» Use a statistical ensemble of quantum trajectories obtained by Quantum
Non Demolition measurement of the photon number in a cavity to perform
the tomography of the relaxation super operator.

Methods

* Quantum non-demolition (QND) measurement of the photon number : by
Inserting a high finesse cavity in an atomic interferometer, we detect the
Induced light shift on the atoms crossing the cavity field mode.

Results
* First demonstration of Quantum Zeno effect on a runaway system [1]
* Experimental determination of all jump rates between Fock states [2]
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Quantum Zeno effect

“_A watched kettle never boils”
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Coupling the cavity to a classical source:

Mean photon number :
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Previous observations of
Zeno effect

The first observation of Zeno effect
was performed with trapped ions In
1990, Quantum Zeno effect was
observed since then in several
physical systems :

sAtoms
Molecules
Bose-Einstein condensates

So far, Zeno effect was only

demonstrated on

systems. The repeated

measurements inhibit a
-like behaviour.
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Tomography of decoherence of pure photon number states
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Prepare vacuum state

Inject a coherent field (=3 photons)
Measure continuously the photon
number with probe atoms for 700 ms
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of the initial coherent state.

« QND measurement projects an initial coherent field into a random Fock state, decay

« By averaging many individual trajectories, we find the mean photon number evolution

ession of quantum jumps.

Improving the time resolution

@ 110 atoms to converge = 26 ms > lifetime for n=7 (18 ms)
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Reconstructed jump rates
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