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Material dispersion is common Gold dispersion with Drude model
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Without dispersion:
 D(t) = e E(t)
* The displacement field reacts instantaneously to the applied electric field.

With dispersion:

* Infrequency domain: D(w) = ¢(w) E(w)

* Intime domain: D(t) = [ dt'e(t — t")E(t")

« A dispersive material has a "memory”. Its displacement field depends on the
electric field in the past.
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The method of complex-conjugate pole-residue pairs: fit e(w) as:

C Cn
)= en Y[ ]
lw+a, lw+t+a,
m

M. Han, R. W. Dutton and S. Fan, IEEE Microwave and Wireless Component Letters, 16, 119 (2006).

EXAMPLE:

For the Drude model
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The method of complex-conjugate pole-residue pairs: fit e(w) as:

C Cn,
)= a3 [
lw+a, lw+t+a,
ml J
|

Auxiliary differential equation

d d
%]m(t) — Ay m(t) = Eocm%E(t)

Computational cost increases with the number of poles.

M. Han, R. W. Dutton and S. Fan, IEEE Microwave and Wireless Component Letters, 16, 119 (2006).
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Crystalline silicon slab transmission

Dispersion data [Green, 2008]
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Fit dispersion data with CCPR model in
wavelength range [0.4,1.2] um
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Broadband transmission computation in a single simulation
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