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Observation of Dye Molecules at the Air-Water Interface by Using
Confocal Fluorescence Photon-Counting Microscope

Akira HARATA™ and Xue-Ying ZHENG**

Confocal fluorescence photon counting microscope has been developed and applied to observe dye mole-
cules (rhodamine 6G or dioctadecyl-rhodamine B) at the water surface under the conditions of ultra-small
surface density of the molecules.  Discussion is made to prove it possible that a confocal microscope has a
capability of surface-selective observation of dye molecules on the water surface even when the dye molecules
are water-soluble. Molecular properties required for the surface-selective observation is quantitatively
discussed of the equilibrium constant and maximum density, of surface adsorption, and fluorescence detec-
tion efficiencies for molecules at the surface and in the bulk solution.  Comments for sample preparation
were made for estimating concentration of molecules in the ultra dilute solution. A possibility of single
molecule detection at the water surface is discussed as well.
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Fig. 1  Principle of three dimensionally space-selective

observation with a confocal fluorescence micros-
cope.
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Fig. 2 Density profile of water molecules near the

air-water interface at 300K, calculated with a ther-
modynamic basis.
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