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Abstract

Atoms in the Mott insulator state trapped in an optical lattice are incoherence matter wave source. It is not the first-

order, but the second-order interference effect (density correlation) that will appear for this incoherence wave source after

being released. A density correlation function of the freely expanding ultracold gases is obtained theoretically, which

presents sharp peaks of interference, and the stripes structure is similar to the diffraction gratings. It is further pointed out

that the peak structure of the density correlation function depends on the relative position between two detectors. The

phenomenon of subwavelength interference of matter waves is also proposed in this paper.
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