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Activities and Findings

Research and Education Activities:
Major activity is in a developing elements of a quantum repeater that is capable to function over telecommunication fiber networks. Our
approach utilizes cold samples of rubidium atoms confined in optical dipole traps. We are using acousto-optical scanning of a cold sample to 
independently address a large number of memory elements.

Findings:
1) We have achieved long (300 seconds) lifetime of atoms trapped in optical lattices. We have explored limitation to the lifetime due to heating
arising from laser frequency and amplitude noise.
2) We have loaded optically thick samples of cold atoms into a YAG-laser based optical dipole trap. We have created single spin excitations in
this cold sample and observed memory times longer than in free-falling samples.
3) We have been able to create independent elements of a quantum memory array in a rubidium sample (up to 12), and realized matter-light
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entanglement using an arbitrary pair of the elements as the matter qubit.
4) We have achieved long (>6 ms) quantum memory lifetimes and used these to realize a high-quality source of deterministic single photons.

Training and Development:
Graduate and undergraduate students are being trained in modern AMO and electronics techniques.

Outreach Activities:
1) Organized a visit, with demonstrations, to the School of Physics for a pre-K class.
2)Organized laboratory visits and demonstrations for elementary school classes.
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Other Specific Products

Contributions

Contributions within Discipline: 
the work supported by this grant provides a foundation for long-distance quantum networks over optical fibers.

Contributions to Other Disciplines: 
 
Contributions to Human Resource Development: 
Graduate and undergraduate students have been trained in AMO science.
Two Ph. D. dissertation have been defended based on work supported by this grant:
1) Shau-Yu Lan, 'Matter-Light entanglement with cold atomic ensembles', 2008,advisor- A. Kuzmich. Current Position: Postdoctoral fellow, 
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University of California at Berkeley.
2) Soo Yeon Kim, 'Cold Single Atoms for Cavity QED Experiments'
Advisor: Michael Chapman
Current Position: Process Technology Development Engineer,
Intel Corporation, Oregon
Contributions to Resources for Research and Education: 
Resources from this research program have been used in two undergraduate laboratory courses: Optics (M. Chapman) and Advanced Lab
(A.Kuzmich).
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