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Search for nano-optmagetic interaction using matter wave probe
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We search for nano-optmagetic interaction using membrane-like ultracold
rubidium atoms. In general, a probe which searches for unknown fields 1s consist of solid materials.
Unfortunately, a solid probe tends to break the searching field due to its high density property.
We apply "dilute™ ultracold gases to provide from any disturbance for an atomic gas probe due to its

dilute density property. By using optical trapped ultracold rubidium atoms, we have observed
unknown sub-wavelength area close to a dielectric surface with a fountain method from precisely
manipulated optical dipole trap. We have obtained energy shifts of the ultracold atoms experienced
surface van der Waals potential region. In comparison with numerical calculation, the experimental
shifts can be explained by the surface van der Waals potential and indicated to a possibility of
higher order interactions. In addition, we have observed magnetic dipole transition indicated to a
transcription of an optical magnetic field.
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