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Abstract: By aggregating carbon nanotubes with nptasc metamaterial we achieve giant optical
nonlinearity with sub-500 fs response time. Disjperof the optical response dynamics of this cadiple
exciton-plasmon system is studied for the firsetim

Semiconducting single-walled carbon nanotubes (GNbBssess unique nonlinear optical properties ag éxhibit
high third-order susceptibility. Recently we intumed Carbon Nanotube Metamaterial — a hybrid siraadf photonic
metamaterial and semiconducting single-walled CiNfiere nonlinear optical response of CNTSs is sigaiftly (order
of magnitude) enhanced through a strong couplingd®n the weakly radiating Fano-type resonant ptascnmodes
of metamaterial and excitonic responses of CNTs [1]
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Fig. 1. (a) Helium ion microscope image of unitl oflthe Carbon Nanotube Metamaterial, arrow pomtt a single

nanotube crossing the slit. (b) Light-induced clesngf transmission of the Carbon Nanotube Metamagtaonlinear

response of CNTs on a silicon nitride membran&asve for comparison. (¢) Dynamics of the changesasfsmission
of Carbon Nanotube Metamaterial measuredi-at1802 nm shows 400 fs dynamics.

Here we present a study of the respodgaeamics of optical nonlinearity in the Carbon Nanotube &fetterial.
Resonant exciton-plasmon coupling results in a d¢exnppectral dispersion of nonlinear response ef @arbon
Nanotube Metamaterial (fig. 1b) that was studieshgi® pump-probe technique with a 200 fs OPO sydigmable
through the entire spectral range covering exaitoesonances of Carbon Nanotube Metamaterial.

Typical optical response dynamics is shown onlfig.We have found that response recovery timelhss60 fs in the
whole spectral range covering coupled exciton-ptasnesonance thus providing a very promising medanmvarious
photonics applications including controlling lightt the nanoscale.
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