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On how to turn quantum dynamical phase
transitions into plasmonic applications.

* Injection of excitations into waveguides.
(Localized-delocalized transition and role of virtual states)

* Using dynamical phase transition in plasmonics.
(Nano-rulers, dielectric constant sensors, and deformation sensors)

* Plasmonic synchronization.
(New possibilities at the nanoscale)



Injection of excitations into waveguides.

The system
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Response function
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Poles of the response function
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Real and imaginary part of the poles of the response function as function of the relative
coupling between nanoparticle “0” and the chain (a).
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What is a virtual state?
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They appear as solutions of the pole equation
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Within the passband, the poles of
the LDOS are the same!!!

They describe the localized-delocalized transition.
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Propagation of the excitation
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Phase diagram
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On how to turn quantum dynamical phase
transitions into plasmonic applications.

* Injection of excitations into waveguides.
(Localized-delocalized transition and role of virtual states)

* Using dynamical phase transition in plasmonics.
(Nano-rulers, dielectric constant sensors, and deformation sensors)

* Plasmonic synchronization.
(New possibilities at the nanoscale)



Using DPTs in a concrete plasmonic example.

Nps modeled as Dipoles Are stronger damping compensated by

=> small Nps => size and shape corrections to damping stronger coupling? o
Are “needed parameters” within actual limits?

Dipolar interaction
=> distancelradius not too small
...but...

Near field approximation
=> Small separation

YES!!
Ag Spheroidal NPs
Dimensions: a=3nm, b=c=10.5nm

& Separation d=9nm
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Using DPT for a Nano-ruler
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Using DPT to measure local dielectric constant
and material expansion.
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Conclusions:

Injection of excitations into waveguides.

* Contrary to common wisdom, the largest excitation transfer does not occur when the poles of the
response function present the biggest imaginary part (resonant state) but when a virtual state is
transformed into a localized state.

* Excitation transfer is controlled by dynamical phase transitions.

* Generality of the model => conclusions applicable to great number of physical situations.

Using dynamical phase transition in plasmonic.

* We show that even under realistic conditions, DPTs still provide new tools for plasmonics.
* Three examples were analyzed nano-rulers, dielectric constant sensors, and deformation
sensors.

Plasmonic synchronization.

* Preliminary results shows that it is possible to build synchronized plasmonic circuits. Possible
applications.... Initialization of plasmonic circuits?....



Thanks you very much.
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