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The Faraday rotation is a kind of magneto-optical effects. Linearly polarized light through a
material is rotated as magnetized parallel to the light propagation. The Faraday rotation can be
observed in all material, and the rotation angle is proportional to the magnetic field. It was clarified
that the Faraday rotation angle of feeble magnetism strongly related with the magnetic moment,
electron configuration and the number of w-electrons in molecule from the measurement of feeble
magnetic liquids. In this study, we constructed the apparatus for acquisition of the microscopic
Faraday rotation image of feeble magnetism under pulsed magnetic field and demonstrated that it is
possible to distinguish transparent liquid based on the magnetic moment and aromaticity of
molecules and obtain quantitative Faraday rotation image. We also examined to acquire the image
of feeble magnetic microparticles. This technique allowed us to discriminate the polystyrene and
glass microsphere of 20 um in diameter. Furthermore, the oxygenated and the deoxygenated red
blood cells were able to be distinguished based on the difference of the magnetic susceptibility
between oxy- and deoxy-hemoglobin.

In a chiral medium under magnetic field, not only the Faraday rotation but also the natural
optical rotation takes place. Hence, the estimation for the Faraday rotation angle becomes more
complex. By utilizing the dependence of the Faraday rotation on the direction of the magnetic field,
we proposed the principle of the novel method to simultaneously acquire the Faraday rotation image
and the natural optical rotation image. We demonstrated this principle by simultaneously acquiring
the Faraday rotation and the natural optical rotation images of chiral liquids.




