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Here we report on the ultrafast modulation of pgaiag fs SPP signal via direct optical excitat@frithe
metal component of an aluminium/silica waveguidd awestigate spectral dependence of the effectitnd
kinetics. We also analyse numerically the nonlinB&P pulse propagation regimes, including selfsoay
pulse compression and solitons, supported by thénsarity of the metal component of the waveguide.

Since the term ‘active plasmonics’ was coined i0£Qechniques based on a wide variety of ‘swittdiab
media, including thermo- and electro-optic matstiguantum dots, and photochromic molecules, haen b
developed to control the propagation of guidedaaafplasmon-polariton (SPP) signals. Recent years &lso
seen increasing interest in ultrafast and nonlipé@smonic phenomena [1]. In this work we bringetbgr the
fields of active plasmonics and ultrafast/nonlinegtics, considering linear and nonlinear modefeitosecond
SPP pulse propagation, and describing recent wotk® ultrafast active modulation of SPP pulses.

The ultrafast modulation of a propagating fs SRipai (Fig. 1) has been demonstrated recently in2ef
This modulation scheme provides switching speedsrakorders of magnitude faster than other tealesquith
the additional advantage that it does not requadichted ‘active’ media. We report here on rece&peaments
revealing the effect’s strong dependence on waygghein the vicinity of Al's interband transition at800 nm.
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Fig. 1 Femtosecond experiment on controlling plasmon $gnA plasmonic signal, coupled to and from an
aluminium/silica waveguide by gratings, is modutiley fs optical control pulses as it travels betwte gratings.

SPPs have great potential as information carr@radxt-generation, highly integrated nanophotal@cices
but our analysis shows that care must be takerhénshort pulse regime, where group velocity and los
dispersion can lead to substantial pulse re-shagimigng propagation (Fig. 2), with obvious implicets for the
achievable repetition rate and signal contraseiwiak applications.
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Fig. 2 Percentage SPP pulse broadening per decay lengitophgation as a function of wavelength and irnulse
duration for an aluminium/silica waveguide.
These results invite broader questions as to what Wtimately be achieved in nonlinear and active
plasmonics. Here we analyse the possibility of ma@r SPP pulse propagation regimes, includingfeetfsing,
pulse compression and solitons, supported by thénsarity of the metal component of the waveguide.
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