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Analysis of electromagnetic field enhancement in the phase change material based
on surface plasmon resonance induced by gold nanoparticles
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Fig. 1 (a) Schematic of simulation model and media structure, (b)
Au nanoparticles array on media surface
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FDTD (finite difference time domain)**? W& o]-&&}o] w4
W2 (Maxwell equation) ] 841 %] =] Al 4hS 4= a8} it
dE=dz=s S48 Jdd s Fdsty] St =3 3
71 (spot size)7} 1.1um ©o]i X F Weo g AHG F 7}9-A
o} (Gaussian) WS w|Tio]e] Tl HPAA FE YAt
AW FehzE T dde] St 2 5 Ad=F A =
1S AAslrh 3 A Bl d& FFAARNeR
Liao & Alg3lgom s|ddxe otz A S 2
2170l 20nm 1 Au Y= dAbe] A71E arefsia dA El
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Table 1 Numerical value of Modified-Debye model for Au (Gold)

Relative
A Conductivity ~ Permittivity ~ Relaxation Static
[S/m] [Infinite Time [s] Permittivity
Freq.]
405nm 294200 1 7.0187e-17 -1.3321
658nm 3162200 1 3.7520e-15 -1339
780nm 7854100 1 6.0315e-15 -5349.2
3.8 23t
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Fig. 2 Computed contours of components of electric field (a) |E[?
distribution on the media surface with single layer array of
Au nanoparticles, (b) |E, inside GeSbTe layer, (c) |E,
inside GeSbTe layer, (d) |E,| inside GeSbTe layer
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Incremental Ratle of Intenelty

Fig. 3 Incremental ratio of the |E|® peak intensity in phase change
layer according to the variation of space of gold
nanoparticles
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