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Broadband Terahertz (THz) Spectroscopy
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Generation of THz Waves
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Nonlinear Plasmonics
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FDTD Implementation of Maxwell-Hydrodynamic Model
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The equations are solved by FDTD method with Yee grids.
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Charge Conservation
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Energy Conservation/Conversion
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Angular Momentum Conservation (1)

Symmetry-Selective SHG
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Angular Momentum Conservation (2)

Discretization of Hydrodynamic Equation
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spatial interpolation is adopted to force all the physical quantities to be the
same locations. The interpolation scheme is crucial to maintain the angular
momentum conservation of nonlinear process in metals.
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Broadband Metasurface THz Emitter: Experiments in

Literature
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Numerical Results of Metasurface THz Emitter by
Maxwell-Hydrodynamic (M-H) Model
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Terahertz Spectrum — Metasurface Generation and ZnTe
Crystal Detection
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Tunable THz Spectrum by Duration Time or FWHM of
Incident Laser Pulse

3 7 : . ’
® [ (HD model)
— ~ 08 A FWHM (HD model)
= E i N == (Predicted)
..:-* = E —FWHM (Predicted)
) = >
i = <
= é S 4
= ™
2 T My
— =
0 02 04 06 08 1 0 5 10 15 3 35 4 45 5 55 6 65

FWHM of Pump Pulse (THz)

Time (ps) Frequency (THz)

-)) M. Fang, W.E.I. Sha, et al. Optics Express, 26(11): 14241, 2018 Page 14



Incident Angle and Polarization Dependent THz

Generation
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Conclusion

1. A time-domain implementation of Maxwell-hydrodynamic model for
conduction electrons in metals has been developed to enable
nonperturbative studies of nonlinear coherent interaction between light
and plasmonic nanostructures.

2. Numerical method was validated by conservation and conversion laws.

3. We numerically demonstrated a new concept of THz emitter based on a
single-layer nonlinear metasurface of nanoscale thickness, representing
a new platform for revealing artificial magnetism-induced THz
generation.
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