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One of the most interesting experimental achievements recently in the field of atom optics was the creation of a micro-Bose-Einstein condensate (micro-BEC)1. It was demonstrated that a microscopic magnetic trap for BEC formation can be created just above a silicon substrate on which a simple network of current carrying micro-wires is printed – an atom chip. Using the enormous capabilities of fabrication and microelectronic technologies with a micro-BEC, we aim to develop quantum electromechanical transducers – ‘BECtronic’ devices.

	[image: image1.emf]

	Figure1: LHS  is a schematic representation of a proposed experiment. RHS  is the momentum distribution using a Ramsey interferometric method (momentum in SI units). Spread of the initial wave packet in momentum = 1x10-26 kg.m.s-1.


Current progress in quantum electromechanical systems (QEMS) will shortly yield oscillators with resonant frequencies above 1 GHz, and quality factors above 105. At that scale a QEMS oscillator becomes a quantum limited detector capable of operating at the atomic level with extraordinary sensitivity to small forces or molecular masses.   However finding transducers of the motion that do not limit the fundamental sensitivity of the oscillator is very difficult. 
A BEC could be used as a transducer which operates at a temperature much lower than the QEMS device itself, and would thus permit the full sensitivity of the detector to be realised. A micro-BEC could be directed over a current carrying QEMS oscillator (cantilever) using an atom chip (fig. 1). The magnetic field produced by the oscillator can cause the BEC to produce a diffraction pattern in momentum space



. Small shifts in the oscillator frequency can be detected by observing changes in the diffraction pattern with a sensitivity of ~10-6. Numerical and theoretical results will be presented showing the advantages in the sensitivity of a BEC as a transducer compared to the current electrical transducers.
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