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‹ standard two-color scheme [K. Reimann, Rep. Prog. Phys. 70, 1597 (2007)]

‹ broadband THz to FIR emission up to 50 THz and beyond
‹ remote sources are possible [J.-F. Daigle, Opt. Express 20, 6825 (2012)]

‹ gas plasmas are cheap (if you have the fs laser already ...)

‹ compact sources ! use microplasmas [F. Buccheri, Optica 2, 366 (2015)]
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‹ two-color pulse generates asymmetric plasma
resp. ionization current Je

‹ radiation E

Je / @
t

Je emitted in THz range
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‹ extreme sensitivity of THz spectra with respect to pump-pulse!

‹ radiation
E

Je / @
t

Je / neE

‹ tunnel ionization:
electrons get ”injected”
at extrema of E field
! ,,DC”-conponent
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‹ transverse size of plasma Dp . plasma wavelength �min
p / 1/
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‹ we observe THz spectral broadening
dependent on the gas pressure

‹ spectral width seems to be
correlated with plasma frequency

‹ in a microplasma we can exclude
nonlinear propagation effects
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‹ proof that plasmonic resonances influence the THz spectrum?

‹ use elliptical beams ! elliptical plasmas 10 µm > �min
p ⇠ 6 µm > 1 µm

‹ qTE polarization sees large transverse width (weak gradients)
‹ qTM polarization sees small transverse width (strong gradients)
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SPPs ‹ guided modes
‹ no coupling to radiative field
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Leaky Mode

SPPs

‹ complex resonance
‹ coupling to radiative field
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‹ let us drive the system with Dirac-�-excitation
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‹ let us drive the system with ionization by the laser
and compute emitted THz spectra from current
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‹ Leaky mode resonances can cause THz spectral broadening!
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‹ what about larger beams and plasmas (15 µm thick, �min
p ⇠ 30 µm, centimeters long)?
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‹ air-based two-color THz generation

‹ air-biased coherent detection
[J. Dai, Phys. Rev. Lett. 97, 103903 (2006)]

‹ rotatable cylindrical lenses in pump
arm for elliptical beam profiles
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Outlook
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‹ simulations suggest that superposition of qTE and qTM spectra is
possible ! tunable THz spectra

‹ simulations and experiments show
that THz yield in qTE configuration
is significantly higher

‹ Strongly elliptical beams and plasmas are promising route towards
higher THz energies ! (at least) linear scaling with beam width
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