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THz time domain spectroscopy (THz-TDS)
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THz time domain
spectroscopy is based on
ultrashort optical pulses to
generate and detect single
(or few) cycle THz pulses



Time-resolved THz-TDS (TR-THz-TDS)
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TR-THz-TD near-field microscopy (TR-THz-TD-NFM)




Si bowtle resonators

n-doped Si (N=10%° cm?)
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Photo-generated THz antennas

Sample: flat single crystal GaAs layer (1 mm) on quartz

G. Georgiou ... JGR, Scientific Reports 4, 3584 1-5 (2014)



Photo-generated THz antennas
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Active THz beam steering

Light Propagation with Phase
Discontinuities: Generalized Laws of
Reflection and Refraction
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T. Steinbusch ., Opt. Express 22, 26559 (2014).

G. Georgiou ... JGR, Scientific Reports 4, 3584 1-5 (2014); Phys. Rev. B 91, 125443 (2015).




Photo-generated metasurfaces
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Photo-generated carrier dynamics in GaAs
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Full vectorial mapping of resonant THz near-fields
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Plasmon induced transparency

L, Dolmen resonators: plasmon induced transparency:
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A. Halpin ... JGR, Appl. Phys. Lett. 110, 101105 (2017)




Plasmon induced transparency
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Lattice of detuned resonators: Diffraction induced transparency

2004 0pm v

125x60um 1 ;
—Array
v 0.8 — Array with graphene
=
= 0.6
-
A 0.4 |
- IS
0.2} 2 I
Gap = 150 mi 0 S SN
0.2 0.4 0.6 0.8
: Frequency (THz)
N. Van Hoof ... JGR, APL photonics (2019) . AT
v=0.39 THz v=0.45THz
—200
— 100
0 100 200 0 100 200 0 100 200 -max
X (um) X (um) X (um)

M. Schaafsma ... JGR, ACS photonics 3, 1596 (2016)

1




Bound states in the continuum
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