Reconstruction of multi-partite quantum optical states statistics by on/off detection
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Abstract





The reconstruction of the photon number statistics (and of the diagonal elements of  the density matrix) of a generic quantum optical state is fundamental in several research fields, as foundations of quantum mechanics or quantum information; however, this is not a trivial task, since reliable photon counting revelators with high quantum efficiency are still to be developed, and the quantum tomograpgy technique is rather difficult to be applied to pulsed optical sources.


Anyway, as theoretically demonstrated in [1-3] this reconstruction can be performed using a recursive method based on the “no-click” events statistics generated by on/off photodetectors usually employed in quantum optics, such as avalanche photodiodes (APD) operating in Geiger mode. The viability of this scheme was then experimentally confirmed in [4].





In this talk we present an extension of this experimental studies to bipartite case.


Our set-up was based on a 76 MHz pulsed parametric down-conversion (type-II PDC) bipartite (by a BS) heralded photon state in different configurations and on a 10 Hz pulsed and not-triggered single branch of type-I PDC. The proper set of quantum efficiencies was obtained by inserting along the photons’ path (before the beam-splitter) different Schott neutral filters. By collecting the single- and double-click events we were able to evaluate the double no-click probabilities and obtained with the generalization of the monopartite case formula the corresponding reconstructed photon statistics qn , upon the properly truncated two-dimensional Hilbert spaces.





Our results show once again the very interesting potentialities of this scheme.








References





[1]  D. Mogilevtsev, Opt. Comm. 156, 307 (1998); Acta Phys. Slov.49, 743 (1999).


[2]  A. R. Rossi, S. Olivares and M. G. A. Paris, Phys. Rev. A 70, 055801 (2004).


[3]  A. R. Rossi and M. G. A. Paris, preprint ArXiv: quantum-ph/0501100 Eur. Phys. J. D, in press.


[4]  G.Zambra et al., Phys Rev. Lett. 95, 063602 (2005);  Brida et al., Laser Physics 16, 385 (2006);    G.  Brida et al., Open Systems & Information Dynamics, in press.





