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Terahertz radiation corresponds to the far-infrared region of the electromagnetic spectrum. The ease in detecting not only the amplitude but also
the phase of broadband THz pulses opens the possibility to interesting fundamental studies. We have investigated the dynamic propagation of THz
pulses through 3D photonic crystals observing a significant decrease of the group velocity at the edges of the stop gap and superluminal tunneling
in the gap. We have also investigated the propagation of surface plasmons polaritons on gratings structured in doped silicon, demonstrating the
feasibility of low frequency plasmonics with semiconductors.
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Terahertz time domain spectroscopy measures the
amplitude of the electromagnetic field as a function
of time. By Fourier transforming the THz transients
the spectrally resolved amplitude and phase are
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Photonic crystals and
surface plasmon gratings
3D photonic crystals (woodpiles) fabricated by

structuring and piling thin wafers of undoped
Si (¢ = 11.6, no absorption).

Gratings for surface plasmon polaritons SPPs
in wafers of doped Si.
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THz photonic crystals
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( Phys. Rev. B 71, 155110 (2005) \

Transmission through Si woodpiles with different thickness
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SPPs are electromagnetic waves

propagating at the interface between a

dielectric and a metal. Doped semiconductors
\_ have a metallic behaviour at THz frequencieSJ
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/— SPPs on semiconductor gratings
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SPPs are bounded to the surface &
of the conductor and are scattered =
by the corrugation. ' '
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Bragg reflection at 0.3 THz. Low group velocity at the
Radiative losses at higher band edge due to
frequencies. Deeper gap for resonant scattering.

\ large N — stronger scattering.
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