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Development of transmission super-resolution microscope and visualization of
early steps of photosynthesis
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A new methodology to observe super-resolution microscopic images using
unstained specimens has been investigated. Here we focus our attention on the early steps of
photosynthesis; the super-resolution microscope developed in this project was adjusted thus that the

highest sensitivity can be attained in the near-infrared region. The optical properties of typical
photosynthetic pigments, especially ultrafast phenomena and optical nonlinearity, have been
investigated since these phenomena should be prominent in the optical measurements using
high-resolution microscopes. It was found that very strong anti-Stokes fluorescence peaks appear
from chlorophyll molecules. The ultrafast optical response of carotenoid molecules has also been
investigated by comparing the experimental results with theoretical calculations.
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