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A~ iESEGs Real-time terahertz time—domain polarization analyzer with 80-MHz repetition-rate
2t femtosecond laser pulses
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The aim of the present study is to develop a novel instrumentation technology as for the establishment
of the high-speed spin control of the magnetic samples by using the terahertz electromagnetic field.
The research backgrounds are that one can recently obtain the Tesla-class picosecond mono-cycle
terahertz pulse, and that one can further focusing it by using meta—-material structures

Firstly, we develop the technology that is able to measure the electric—field vector of the terahertz
electromagnetic field, and to make the spatial electric—field vector distribution in the meta—material
structures visible. We invent a new technology called the “spinning electro-optic sensor method” that
rotated the electro-optic crystal used to detect the terahertz electromagnetic field at high speed

and we can quickly and precisely measure the magnitude and the direction of the electric—field vector
of the terahertz electromagnetic field. Using the technology, we succeed in the measurement of the
polarization rotation of the terahertz electromagnetic field after passing through the meta-material
structure, and in making the spatial electric—field distribution in the structure visible by the FDTD
numerical calculation. We publish several papers which are about the instrumentation, a mathematical
formulations, and a new application using the spinning electro—optic sensor method. In addition, we
also develop the magneto—optic Kerr effect microscope, and capture the magnetic domain structures in
the magnetic thin-film samples




