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Research Progress of Ferromagnetic Materials in Terahertz Wave Band
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Abstract The research on ferromagnetic materials, especially on ferromagnetic micro-nano materials in terahertz
region, has made many achievements which have important potential applications. This article shows the research
achievements of the terahertz emission in ferromagnetic thin films and ferromagnetic nanowires employing
femtosecond laser pulses, and some ferromagnetic materials interaction with terahertz wave as well. These includes
the influences of applied magnetic field and non-magnetic nano-coatings on the attenuation and time delay of terahertz
wave transmitted through ferromagnetic particles such as Co and Ni, Faraday rotation in ferrofluid, the magnetic field
of terahertz pulses interaction with magnetic moments and negative refraction index of some ferromagnetic thin films
in terahertz region. Moreover. two kinds of terahertz functional devices controlled by magnetic field which are
composed by artificially designed ferromagnetic materials are introduced. The prospect of the application of
ferromagnetic materials in terahertz region is referred at last.
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Fig.1 Schematic diagram of the experimental configuration for the emission of terahertz pulse in ferromagnetic thin film"*
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Fig. 2 Typical experimental curves of the THz emission"'*
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Fig. 3 (a) Time-domain waveforms of terahertz radiations; (b) corresponding Fourier-transform frequency spectra'®’
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Fig.4 (a) Illustration of near-field dipole-dipole coupled transport across a chain of Co/Au bimetallic particles. Spin
accumulation at the bimetallic interface gives rise to a magnetically modulated interface resistance; (b) time-domain

THz transmission signals through 3 mm thick particle ensembles having varying Au coverage, in zero field!?!
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Fig. 6 (a) FR measurements in the spectral range of 0. 2~0.9 THz for different levels of applied magnetic field H. The
dotted curves show the corresponding rotation when the external magnetic field direction is reversed; (b) FR

measurements plotted against H for certain values of frequency!*"!
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Fig. 10 (a) Diagram of the deflection of terahertz rays passing through an artificial material that is induced by a refractive index
gradient. (b) experimental configuration where the terahertz detector can be positioned to any angle around the sample.
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