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Abstract. In this talk, it will be demonstrated that besides the well-known effects of magnetic fields on magnetic fluid structure, the external electric forces can induce noticeable structural changes too. Particularly, we report on formation of visually observable patterns in a diluted low-polarity magnetic fluid exposed to external electric fields. The patterns are considered to be driven by a combined effect of electrohydrodynamics and electrical body forces. The free charge and permittivity variation are considered to play a key role in the observed phenomenon. The corresponding changes in the magnetic fluid structure are found at nanoscale as well. By small-angle neutron scattering (SANS) we show that the magnetic nanoparticles aggregate in direct current (dc) electric field with a strong dependence on the field intensity. The anisotropic aggregates preferably orient in the direction of the applied electric field. Then, analogous to the magneto-dielectric effect, a question is raised concerning the effect of the dc bias electric field on the nanofluid permittivity in a wide frequency range. We present dielectric spectra (1 mHz–1 MHz) measured on a base liquid (transformer oil) and magnetic fluid at various temperatures. Electrode polarization effect and an interfacial relaxation process are found. We show that the applied dc bias voltage results in permittivity sign switching at low frequencies. The critical frequency at which the sign is reversed depends on the temperature and the dc bias voltage level. The nanoparticle assembly and conductive percolative paths are considered as key mechanisms leading to the transition from capacitive to inductive reactance. Finally, it will be concluded that the measurement of apparent negative permittivity of magnetic fluid in a dc electric field can be used as a simple method for the detection of electric field-induced particle assembly and percolation. The permittivity sign control by means of a dc bias voltage may open an alternative avenue for research and applications of magnetic fluids.
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