Terahertz plasmonic nonlinearity in graphene
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Experimental/simulation results

I Significant enhanced light-matter interaction in graphene using plasmons. I Experimental/simulation results with linearly polarized-light
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I Experimental/simulation results with circularly polarized-light
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1. Strong-pump induced transmission was observed (Fig. (a)), which matches well with a two-temperature £ g £ g E 8 .
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2. Red shift of the plasmon frequency was predicted [5]. 4l | 4l _ 4l f.:"" o
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4. fast response time of plasmonic nonlinearity

Sample and experimental setup

Simulation model

ISample (Graphene disks) geometr | Experimental setu I Thermal nonlinearity r \
P ( P ) J y P P wiD(T.) 1 D(T,): Temperature-dependent Drude weight.
Beamsplitter Off-axis parabolic mirror 08) = e ( AT )) [(T,): Temperatgre-dependent scattering rate.
, Weff (le) T 1 Lle Wer(T): (W2—w35(Te))/w (Wpp: Resonance frequency of plasmon).
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I Plasmonic nonlinearity (Kerr effect)
(from FEL)
3 — w i9e°vi 1 Ve: Fermi-velocity of graphene.
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Time-delay W Mirror P N A 4mth*D(Te) (weff (Te) + il (Te)) (—wesr (Te) + i (Te)) (2wesr (Te) + IF(Te)) (10% cm/s)
Delay stage et I Electronic temperature T, (balanced equation)
T R eteclor
(Bolometer) o f gs: gpecific m(_eqt of eleﬁtron IN 1Lgf_ra_tphtene. A
ale 3 _ w3y _ <. Super-collision cooling coefficient.
sle gt FBs(Te = 1) = 3o, TI(®) T,: Lattice temperature.
2(wy, T,)I(t): Increase of temperature via absorption.
" Graphene disks were fabricated from hydrogen 1 A o N (a)o. )I(0) _ - P P -
intercalation of epitaxial graphene on SiC. THz source: Helmholtz-Zentrum Dresden-Rossendorf I Total conductivity and transmission (equivalent circuit model)
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W: Width of graphene disks (1280 nm) ;:nzirt;givgf;gfg'I\‘;’I':ZTHZ o ) _— 4./e1 5 Z,: Impedance of free space (377 Q).
A: Period of graphene disks (1.85 pum) ) g P ' ) Otot = Q104" + Q204" [E - E] jl> - JE + 5 2 | g, Dielectric constant for vacuum (1).
Z5 Zo + Otot | & Dielectric constant for SiC (10). )
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