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Generation of Circular Dichroism from the Superposed Magnetically Oriented Magnetic
Nanoparticles (‘Institute for NanoScience, Design, Osaka University, 2High Energy
Accelerator Research Organization) OHitoshi Watarai,' Hideaki Takechi?

An aqueous dispersion of iron oxide magnetic nanoparticles (MNPs) under the magnetic
field of Voigt configuration showed clear magnetic orientational linear dichroism (MOLD)
spectra (1), though it did not show circular dichroism (CD) under such condition. However,
when two magnetized aqueous dispersion samples were superposed with the angle of 45
degrees, the maximum CD spectrum was observed. On the other hand, a film sample was
prepared by evaporating water from the MNPs dispersion in polyvinyl alcohol aqueous
solution on a glass slide under the magnetic field applied parallel to the surface of the glass.
In the film sample, MNPs formed chains of aggregates which aligned to the direction of the
magnetic field. The film sample showed the LD and the linear birefringent (LB) spectra, but
no clear CD spectra as observed in the solution sample. However, the superposed sample of
the two films with the angle of 45 degrees exhibited a maximum CD spectrum. These results
were analyzed by using Mueller matrix simulation (2) and it was suggested that the CD
spectra originated from the combination of LD and LB spectra of the superposed samples.
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