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We have invented the principle of “ fluctuation microscope” and success to
make a proto-type of it. such as gels, , etc. In the highly symmetric soft matters, such as glasses,
gels, biological systems etc., only the dynamic spatial heterogeneity in the mesoscopic length
scales nevertheless they possess the local structure in the microscopic length scales. Thus, optical
microscope cannot analyze the real structures, which is randomized without regularity, dynamically
fluctuated or transiently appears and disappears in the space. This new experimental tool should be
quite powerful for the investigation of hierarchical or random isotropic soft matters.
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1 Left: Real image of a used metal mask. Center: Average scattered light intensity
profile. Right: Image of space distribution of the relaxation time observed by the fluctuation
microscope.
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2 Upper: Image of space distribution of the relaxation time observed by the
fluctuation microscope. Lower: Space map of the intensity of scattering taken by the
fluctuation microscope. Time evolution shows left to right under sedimentation process of
micelle solution in the water.
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3 Polarizing microscope image of nematic phase of 7CB in the homogenous alignment
cell. Dotted circle shows the UV cured area by illumination for masked UV light using iris
of fluorescent microscope unit.
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4  Lower: Image of space distribution of the relaxation time observed by the
fluctuation microscope. Upper: Image of the polarizing microscope focused on the same
area of lower image of the fluctuation microscope.
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