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Highly efficient vectorial field
manipulation using a transmitted
tri-layer metasurface

DOI: 10.12086/0ee.2023.231008.h01

Highly efficient modulation performance can also be
achieved using a multilayer metallic metasurface. The in-
novative construction of a tri-layer metasurface consist-
ing of two metallic gratings and a metallic split-ring an-
tenna enables independent modulation of the phase and
polarization state of transmitted THz waves. The tri-lay-
er metallic metasurface can be easily processed using
conventional UV lithography and lift-off techniques,
which can reach a theoretical efficiency up to 90%.

A joint research group of Prof. Shutian Liu from Harbin
Institute of Technology and Prof. Yan Zhang from Capi-
tal Normal University has proposed an efficient tri-layer

metallic metasurface vectorial holographic device. This
innovative device uses a tri-layer metallic metasurface to
achieve independent modulation of the phase and polar-
ization state of transmitted THz waves. The work de-
signs two efficient vector devices, the first being a polar-
ization-controlled image hiding device, which can gener-
ate hologram images “1” to “8” with different polariza-
tions state in eight different channels under the incidence
of circularly polarized THz waves. Different image in a
specific channel can be hidden by selecting the detected
polarization state. A THz polarization analyzer was de-
signed and fabricated using the proposed metasurface.
This device can be used to characterize the incident po-
larization angle through a single-shot image with high ac-
curacy.
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