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We performed an experimental research on the spin control and non-linear
phenomena by utilizing the magnetic field components of the electromagnetic wave in terahertz
frequency range. We observed nearly one order of magnitude enhancement of magnetic field due to
near-field effect in metamaterial structures consisting of split ring resonators.

By combining this enhanced field and near infrared excitation pulse, macroscopic magnetization is
successfully produced in erbium-orthoferrite crystals. In addition, exceptionally long-lived
recession motion was found in the same material. From the shape dependence of the waveform, it has
een shown that many sideband modes are excited simultaneously. These results are expected to
contribute significantly to the ultrafast magnetic information storage and spintronics.
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