Theory for coupled photonic systems derived from first
principles and its applications in line-shape tailoring
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|.Background and Motivations

Coupled plasmonic systems play important roles

(b) k =n/a k =2n/a k =3xz/a a

Existing theories for plasmonic coupled system
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Lack a theory framework |

1. Development of the theory lll. Phase diagram for guiding line-shape design

(1) A formal theory applicable to all kinds of waves ( o —il, t, +ix12j [@1 -il, 0 )
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FIG. 1 Schematics of the coupled photonic systems and the quasibound
state of an open system.

Reflectance

A m)=|m" )+|m"™ ) (discrete
ig V) = H|'¥) with eigen functions m) ‘ >+‘ >(I )

ot n)(continue)

Radiation damping |

Frequency

Proj ect : FIG. 4. Schematics of (a) the system contains of two modes in a phase plane.
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(2) Experimental verifications
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FIG. 4 Therotical(line),simulated(circle) and experimental (solid ciecle)
reflectance of the system .
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f R N Established a theory for coupled photonic systems derived
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We can predict interesting optical effects in complex
plasmonic system

FIG. 3 Therotical(line),simulated(circle) and experimental (solid ciecle)
reflectance of the system .
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