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Optical switches selectively switch optical signal from switched-on to switched-off.  Compared to the traditional electronic switches, optical switches are not limited by thermal effects or electromagnetic interferences. Here we show metamaterials-based probing of weak quantum absorber in coupled three-resonator system which reveals the signature of optical switching. The polarization dependent probing of molecular overtones excited in a hybrid system tune the state: when the system is illuminated by transverse magnetic polarized light the switch is on while for the transverse electric polarized light the switch is off. 

We explored the system in which three coupled oscillators are excited. Despite the relatively low oscillator strength of the corresponding forbidden dipole transition in harmonic oscillator approximation we constructed an optical switching system based on polarization depending properties of the plasmon-to-overtone coupled modes. This all-optical switching manifold is realized by excited localized surface plasmons (LSP) which couple to the molecular vibrations overtones. LSP in the system are excited by the extended surface plasmons (ESP) which in turn are excited by the guided modes of a waveguide structure.




	[bookmark: _GoBack]Figure 1. Schematic illustration of polarized beam incident the switch. (a) The state ‘off’ is activated when the TE polarized beam hits the switch, (b) the state ‘on’ is activated when the TM polarized light hits the switch. (c) Artistic representation of experimental setup. (d) Mechanism of coupled oscillators.





image1.png
"Off" State

_nﬂﬂ .

Incident
light

Reflected
light

v/ m]

o.o

o.s

0.7

o.e

o.s

0.4

0.3

0.2

0.1

(®)

"On" State

sass K
ESOE ‘\\\.\\\*"&\ Mt H 0
Y-rX
4

32 nm © Si02 layer
219 nm @ S layer
18nm @ Ag layer
substrate ™ SF-11 glass

@ matching fluid

_)C ® Oscillator 2

Oscillator 3





