• Interference fringes : N at ~cos(2πaT 2 ∕λ+Φ)

• Extract acceleration from interference signal 

✓➫

  Absorption of photon from on laser and stimulated emission to the retroreflected beam ➫ Rabi oscillation between 2 (or more) state ➫ Different momenta since photons carry momentum QUANTUM TRAMPOLINE ✓ Coherence : all the paths interfere ➫ The free falling quantum state is forbidden ➫ Quantum levitation M. Robert-de-saint-Vincent, et al. Europhys. Lett., 2010. 89(1): p. 5 The two components split ✓second pulse : mirror ➫ redirect wavepackets ✓ Last π/2 pulse when wavepackets recombine ➫ output depends on phase difference  The phase depends on the center of mass position of the atomic WP : «CLASSICAL» INTERFEROMETERS : INERTIAL SENSORS BOUYER -Matter Waves -13 July 2010

➫

  Seismic wave detections ➫ Gravity monitoring ➫ Watt ballance : quantum definition of the kilogram Simulated navigation solutions. 5 m/hr system drift demonstrated. ., et al., EUROPEAN PHYSICAL JOURNAL D, 2009. 53(3): p. 353-357.BEC is a coherent matter wave BEC is a macroscopic quantum state where interaction play a important role during the expansion :Below diffusion threshold (E ≈ 2 V) : sub-diffusionSince ! ! ! and ,we expect classical dynamics 3 regimes present during the expansion : Diffusion γ ξ =2.8 anisotropy of 3.7

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

✓ An atom interferometer will use a series (at least two) coherent splitting processes to "create" multiple paths that will interfere.

GRAVITATIONAL WAVES DETECTION

Gravitational waves are radiated by objects whose motion involves acceleration, provided that the motion is not perfectly spherically symmetric For the Earth-Sun system, we can find:

For R ≈ 1 light-year, typical amplitudes will be h ≈ 10 -26 . 

BEC-BCS crossover

C. Raman et al., PRL. 83, 2502-2505(1999). 

Superfluidity

Degenerate mixtures (bosons,fermions).

Controllable configurations and interactions