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Strong broadband terahertz (THz) radiation sources are
in high demand in THz spectroscopy and THz-field
matter interactions. The widely studied two-color laser
scheme [1] can provide such THz sources with field
strengths up to multi MV/cm [2]. In this scheme, the
frequency ratio of the two laser pulses is fixed at ω2/ω1

=1:2. Recently, whether this scheme can be extended to
other frequency ratios has become a hot issue [3-5].
Among them, our two theoretic reports [3,5] have
predicted that THz radiation can still be generated with
some new frequency ratios ω2/ω1 =1:4, 2:3, etc.

We present the first experimental demonstration [6] of
efficient THz generation with these new frequency ratios.
We scan the ω1-laser wavelength with the ω2-laser
wavelength fixed and observe that the THz energies have
three resonant-like peaks located near ω2/ω1 = 1:4, 1:2,
and 2:3, where the energies at these peaks are at the same
order. We observe the THz polarization can be adjusted
by rotating the longer-wavelength laser polarization and
the polarization adjustment becomes inefficient by
rotating the polarization of the other laser with shorter
wavelength. This phenomenon agrees with a
fourth-power law of the laser wavelength, which is
derived by us.

Our investigation [6] also provides a new dimension to
explore the THz-generation mechanism. Our

experimental results contradict with multi-wave mixing
theory, which is one of two main models to explain the
THz-generation mechanism under two-color laser
excitation. This theory predicts that THz yield obeys
different scaling laws with different frequency ratios, but
we observe similar scaling. On the other hand, this
observation agrees with the other model: plasma-current
or gas-ionization model [7-9].
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