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Influence of Sample Thickness on the Magnetic-Field-Induced
Birefringence of the Nanostructured Magnetic Fluids

Wang Ning Pu Shengli Wang Haotian

(College of Science, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract The influence of sample thickness of different concentration magnetic fluid on the magnetic-field-induced
birefringence is studied. Experimental results show that the birefringence of magnetic fluid sample decreases with the
thickness of magnetic fluid with certain concentration. The variation of birefringence with the externally magnetic
field strength is different for samples with different thicknesses. For the thin sample, its birefringence increases
gradually with the magnetic field and then saturates at relatively high magnetic field. For the thick sample, the
birefringence varies non-monotonously or oscillates with the externally magnetic field. The magnetic fluid
concentration has obvious influence on the thickness-dependence of the birefringence. The higher the concentration,
the smaller the thickness of the sample for the occurrence of non-monotonous or oscillating variation of birefringence
with magnetic field. The underlying physical mechanisms are clarified. The transition magnetic field is defined and

employed to analyze the corresponding phenomena quantitatively.
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Fig. 1 Schematic diagram of the experimental setup for studying the magnetic-field-induced birefringence of magnetic fluids
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Fig. 3 Birefringence of magnetic fluid b with different
sample thicknesses as a function of magnetic field strength
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Fig. 4 Birefringence of magnetic fluid ¢ with different
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