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ABSTRACT

The TM, mode power transfer in surface plasmonic slot waveguide computed and simulated in
this research for sensor waveguide applications while the gap slot refractive index of two Au thin films
was changed from 1.34 to 1.49 in gap slot width of 100 nm, 200 nm 400 nm of waveguide and 1000
nm, 1050 nm, 1150 nm 1300 nm and 1500 nm input wavelength. The result of computation showed

that the TM, mode power transfer changed when refractive index and input wavelength changed,

this showed some significance of ability in sensor application. The 4 lm long and 70 nm gap width
of slot waveguide was set as single and two and four slots line simulation model, FDTD method in
optiwave software was used for this simulation, refractive index of gap slot changed in simulation. The
result of simulation showed that TM, mode was depended on gap refractive index also, slope and lose
peak of TM, mode intensity in graph of simulation result of single slot two slot and 4 slot waveguide
showed most significance as sensor application was in 4 slots line. Also in refractive index of cladding
change, some external solution layers were added on the top of two Au metal slot thin films of single
slot waveguide, this model was simulated in many times with 1 and 1.33 and 1.4 refractive index of the
solution layers and input wavelength varied from 1000 nm to 1350 nm, TM, mode intensity data
corrections in each time were plotted in graphs. The result showed that there were more lose peak
wavelength ship in each refractive index of thin solution layers. This showed good significance in sensor

applications.
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Table 1 shows the sixth order dates of the Lorentz-Drude model of gold thin film, which in frequency unit

(Rad/s)
Term Strength Plasma Frequency Resonant Frequency Damping Frequency
0 0.7600 0.137188E+17 0.000000E+00 0.805202E+14
1 0.0240 0.137188E+17 0.630488E+15 0.366139E+15
2 0.0100 0.137188E+17 0.126098E+16 0.524141E+15
3 0.0710 0.137188E+17 0.451065E+16 0.132175E+16
4 0.6010 0.137188E+17 0.653885E+16 0.378901E+16
5 4.3840 0.137188E+17 0.202364E+17 0.336362E+16
Note: Source. optiwave manual
z z
Y p Z
Au Au M M

A%

Si

(a)

(b) (c)

Figure 1 shows the configuration of the SPP slot waveguide, (a) single Metal-Dielectric-Metal

(b) cross-section of the TMy; mode as the black line in the gap slot (c) 2 slot lines model
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Figure 2 shows the relation between relative power transfer and gap refractive index, which

(a) oscillates in a 100 nm space gap slot and (b) oscillates in gold thin films

of 100 nm gap slot.
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Figure 3 shows the computation result of the relation between relative power transfer and gap refractive

index, which (a) oscilliates in a 200 nm gap slot and (b) oscillates in gold thin films of 200 nm

gap slot.
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Figure 4 shows the computation result of the relation between relative power transfer and gap refractive

index, which (a) oscilliates in a 400 nm gap slot and (b) oscillates in gold thin films of 400 nm

gap slot.
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Figure5 shows the computation result of the relation between propagation length and gap refractive

index of (a) 100 nm of gold thin film slot and (b) of gold thin film slot 200 nm.
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Figure 6 shows the result of perturbation simulation in a single SPP slot waveguide gap while the
refractive index of the gap slot is changed, (a) TM, mode of simulation result; (b) graph of the
relation between TM, mode intensity and the refractive index of the gap slot that is corrected

from many times of simulation.
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Figure 7 shows the result of perturbation simulation in 2 SPP slot line waveguide gap while the
refractive index of the gap slot is changed. (a) TM, mode of simulation result; (b) graph of the

relation between TM, mode intensity and the refractive index of the gap slot that is corrected

from many times of simulation.
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Figure 8 shows the result of perturbation simulation in 4 SPP slot line waveguide gaps while the
refractive index of the gap slot is changed, (a) TM, mode of simulation result; (b) graph of the
relation between TM, mode intensity and the refractive index of the gap slot that is corrected

from many times of simulation.
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Figure 9 shows the graph of the relation between TM, mode intensity and refractive index that are

corrected from many times of simulation of single, 2 and 4 slot lines (a) at 1100 nm input

wavelength and (b) at 1300 nm input wavelength.
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Figure 10 shows the perturbation simulation result while the thin films of some solution are added to

the gold thin films of a single slot waveguide (a) picture of the simulation result and (b) a

graph of the simulation result that are corrected many times while the input wavelength is

changed to 3 values of the refractive index of solution thin films.
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