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The polarization control of light opens numerous

explorations like information communication or three-
dimensional displays. However, because the difference
between number of left-handed and right-handed pho-
tons in the free electromagnetic field is less than a per-
cent, there is still a great challenge to measure the
difference.
Researchers from Jiangnan University, together with

their international collaborators present a versatile
method to recognize the polarization state of light by
using chiral gold nanoparticle film deposited onto ano-
dized aluminum oxide substrates. In integrated photonic
devices, the photocurrent is directly related to the polar-
ization state of light with 2.41-fold difference between

right-handed circularly polarized and left-handed circu-
larly polarized light, which provides advantages over their
inorganic or organic chiral film counterparts by 1–2
orders of magnitude. The concept is clarified referring to
the wave-guided chiroplasmonic modes propagating
along the film surface and charge entrapment in pheny-
lalanine on gold nanoparticles.
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conversion18, and information processing19. However, the
electrical control method limits the programmable
metasurfaces to be only considered in a single domain and
not applicable to wireless communications.
The authors have designed, fabricated, and demon-

strated a metasurface-based transmitter that is low-cost,
low-complexity, wireless and multi-domain. Their device
consists of a time-varying microwave metasurface and a
photoelectric detection circuit sensitive to light. It has
been demonstrated that the reflection frequency of the
metasurface platform can be controlled by the light
intensity waveform in real time. In other words, the
programable metasurface can convert a light intensity
signal to two microwave binary frequency shift keying
signals directly, achieving the dual-channel data trans-
missions in a light-to-microwave link (see Fig. 1). Such a
wireless communication system can transmit two differ-
ent videos simultaneously using a frequency division
multiplexing (FDM) scheme.
The demonstrated light-to-microwave signal conver-

sion process was completed fully on a sole platform,
without additional RF devices and optical components.
Such a platform offers low-cost and low-complexity
hybrid communication systems and opens the promis-
ing potential for future multi-domain integrated 6G, a
new era of wireless communications. In addition, this
technique will enrich the functionalities of metasurfaces,
and could also stimulate new information-oriented
applications.
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Fig. 1 Schematic of direct light-to-microwave signal conversion using a hybrid optically programmed time-varying metasurface platform.
A dual-channel light-to-microwave wireless link is built up via the metasurface-enabled signal converter. In such a system, two different videos can be
transmitted and received simultaneously and independently.
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