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Scattering on Open Photonic Resonator – Modes?
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E(t) δ(t)-source=
∫∞
−∞R(ω) exp (−iωt) dω = · · · = exp [−i(ωR − iγ)t]

Implicit assumption of the existence of a resonator mode

. . . How to formalize the description of these modes?
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Outline

I Definition of and previous work on quasi-normal modes
I Bloch mode expansion technique for calculating quasi-normal

modes
I Quasi-normal modes in photonic crystal cavities side-coupled to
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Quasi-Normal Modes: Definition

Definition: Time-harmonic solutions E(r; t) = E(r;ω) exp(−iωt)

of ∇×∇×E =
(
ω

c

)2
εE

with an outgoing wave boundary
condition.

Non-hermitian problem: E(r; t) = E(r;ω) exp [−i(ωR − iγ/2)t].

Explicit description of time-decaying resonator mode.
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Bloch Mode Expansions: Calculating Quasi-Normal Modes
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Section 1

Section 2
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Section w
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Ew(r) =
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Quasi-normal mode condition:
Resonator roundtrip matrix M(ω) ≡ RbotP−RtopP+ satisfying

M(ω)cw = λRcw , λR = 1
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Quasi-Normal Modes in Side-Coupled PhC Cavities
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