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Outline

� Introduction of THz

� Metasurface based devices for THz  wavefront control

� Active control of THz wavefront
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� Active control of THz wavefront

Optical control of THz wavefront via metasurface

Optical control of THz wavefront via optically generated hologram

� Conclusions



µ
-11 THz~1 ps~300 m~33 cm ~4.1 meV

Introduction of Terahertz
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� Terahertz  (THz, 1 THz=1012 Hz) ,  sandwiched between the  

microwave and infrared



Introduction of Terahertz

Unique natureUnique natureUnique natureUnique nature

� Coherent detectionCoherent detectionCoherent detectionCoherent detection

� TransparentTransparentTransparentTransparent

� Low photon energiesLow photon energiesLow photon energiesLow photon energies

Identification $������� ���&������������
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� Low photon energiesLow photon energiesLow photon energiesLow photon energies

� Fingerprint spectrumFingerprint spectrumFingerprint spectrumFingerprint spectrum

� BroadbandBroadbandBroadbandBroadband
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Introduction of Terahertz
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Applications of Terahertz
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Introduction of Terahertz
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THz system is too huge for THz system is too huge for THz system is too huge for THz system is too huge for 

real applications.real applications.real applications.real applications.

More flexible method for More flexible method for More flexible method for More flexible method for 

wavefrontwavefrontwavefrontwavefront control control control control 
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How thick can a lens be?

Metasurface based devices
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Traditional optical elementTraditional optical elementTraditional optical elementTraditional optical element

Diffractive optical elementDiffractive optical elementDiffractive optical elementDiffractive optical element

Planar optical elementPlanar optical elementPlanar optical elementPlanar optical element
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Metasurface based devices
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Phase modulation based on antenna resonance

Science 2011, 334, 333



Huygens' Principle
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Metasurface based devices
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Metasurface based devices

'()*年+月),日 )'



Part of cylindrical lens

Part of spherical lens

Focal length: 
4mm@400



Measurement systemMeasurement systemMeasurement systemMeasurement system

Metasurface based devices
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Metasurface based devices
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Dispersion of the cylindrical lens
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Metasurface based devices
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The thickness of the lens 

is only 1/4000 of the 

wavelength!
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Metasurface based devices
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Active control of THz wavefront

Ultrathin planar  elements

thin, aberration free,……

low efficiency, function fixed
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Active control of THz wavefront



Active control of THz wavefront
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Active control of THz wavefront

Pump beam

Pro
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Active control of THz wavefront
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Active control of THz wavefront
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Active control of THz wavefront
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Conclusions

Conclusion：：：：

�Ultrathin planar  elements

Lens, holograms, diffractive phase elements…

� Characterization of ultrathin planar elements
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� Characterization of ultrathin planar elements

Intensity, phase, polarization, wavelength…

� Active control of THz wavefront
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