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Abstract:

Observation of electron motion is a fundamental research subject in electronics and
materials science. Electrons, holes, dipoles are main carriers in electronic materials, and the
electronic properties of materials are governed by their behaviours. In this lecture, novel
methods based on the Gauss law that are available for probing carrier motions are introduced.
By detecting dielectric polarization originating from dipoles and electrons in materials, we
can probe dynamical carrier behaviours in materials and also in electronic devices. Maxwell
Displacement Current (MDC) measurement allows us to understand the orientational dipolar
motion in monolayers, while electric field induced optical second harmonic generation
(EFISHG) measurement allows dynamical electron and hole transport in solids to be
visualized. Finally, I trace back to the Faraday’s declaration in 1831, for the development of
new techniques in future electronics.



