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Terahertz (THz) transmittances of the gold (Au) thin-films with thicknesses ranging from 1 to
12 nm were investigated. Each ultrathin films has a flat surface and a polycrystalline structure.
With the thicknesses ranging from 2 to 12 nm, the transmittance of the terahertz field decreases as
terahertz field becomes intense. From Drude model analysis, it is clarified that the intense terahertz
induces the increasing of the plasma frequency and the decreasing of the damping constant of the
carriers in the films. From the qualitative comparison of the transmittance and the damping
constant, the damping constant mainly contribute to the transmittance modulation. The fact
implicitly indicates that the carrier-blocking effect due to the crystal grain boundary of the
polycrystal is suppressed or the electric-field direction of the intense terahertz wave affects the
direction of the scattered carriers by the intense terahertz wave. From Drude model analysis, it is
also clarified that the plasma frequency and the damping constant largely vary between the
thickness of 1 and 1.3 nm.




