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Synthesis of Ferrofluids Based on Chemically Induced
Transition and Their Magneto-Optical Effects

LIU Lin', MENG Xiang-shen®, LIN Yue-giang”, LI Jian®

1. School of Electronic and Information Engineering , Southwest University , Chongqging 400715, China ;
2. School of Physical Science and Technology s Southwest University , Chongging 400715, China

Abstract: Magnetic nanoparticles of Y-Fe, O; prepared with the method of chemically induced transition and
wrapped in a layer of membrane-like surface with oleic acid can be dispersed in kerosene to synthesize fer-
rofluids. When a circularly polarized light travels through a ferrofluid sample in the presence of an external
magnetic field, magnetic birefringence and magnetic dichroism effects cause the transmitted light to behave
as an elliptically polarized light. Using circularly polarized light as the illumination source and the §-scan
technique, a T —0 curve with the angular distribution of relative intensity for the transmitted light, which
corresponds to elliptically polarized light, is obtained. From the T —@ curve, the T s T .. of relative
transmission strength and the orientation angle (OA) of the ellipse A0 can be obtained. According to these
parameters, information of the magnetic birefringence An and the dichroism Ax can be deduced. Experi-
mental results indicate that both An and Ak increase with the applied magnetic field strength or the
particle’s volume fraction in the ferrofluids. For the ferrofluids, the magnetic-optical effects result from the
formation of a chain-like structure from the dispersed particle system under the external magnetic field.

Key words: ferrofluid; synthesis; magneto-optical effect; circularly polarized light; 0-scan technique
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