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Excitation of surface plasmons in the Kretschmann geometry of the attenuated
total reflection (ATR) method

The existence of this resonance is based on a unique and simple optical
phenomenon. In this phenomenon, the collective coherent oscillations of free
electrons in the conduction band of a metal is first excited by the interactive
electromagnetic field at a metal/dielectric interface and these created charge
density oscillations are called surface plasmon polaritons (SPPs). The SPPs wiill
then form an electric field that exponentially decays into its surrounding medium
with a penetration depth in hundreds of nanometers range.
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Assembly of hybrid photonic architectures from nanophotonic constituents
Oliver Berrson
Nature 480, 193-199 {08 December 2011) | doi:10.1038/nature 10610
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a, An SPF as a collective excitation at a metal-dielectric interface™. The electromagnetic field (electric field, £, plottec in the z—x plane; magnetic field, H,
sketched in the y direction) is drastically enhanced. b, The perpendicular field E, decays exponentially with a charactenistic length &, (of the order of the optical
wavelength) in the dielectric and a charactesistic length of &, (the skin depth) in the metal
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Frequency Domain

The Frequency Domain study is used to compute the response of a linear
or linearized model subjected to harmonic excitation for one or several
frequencies.

Examples: In solid mechanics, it is used to compute the frequency
response of a mechanical structure with respect to particular load
distributions and frequencies. For quasi-static formulations in
electromagnetics, it is used, for example, to compute the impedance
versus frequency. For acoustics and electromagnetic wave propagation, it
is used to compute the transmission and reflection versus frequency. A
Frequency Domain study accounts for the effects of all eigenmodes that
are properly resolved by the mesh and how they couple with the applied
loads or excitations. The output of a Frequency Domain study is typically
displayed as a transfer function, for example, magnitude or phase of
deformation, sound pressure, impedance, or scattering parameters versus
frequency.
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Settings
Farameters

¥ Parameters

Name Expression
Imb 550[nm]
h1 f0 c_const/imb

epsl 4
eps2 12.922 0477%
eps3 225

h2 mur 1.0
wd 100 [nm]
h1 100 [nm]
h2 50[nm]
h3 200[nm]
kO 2*piflmb
k1 k0*sgrt(mur*eps)

|‘13 k2 k0*sgri(mur*eps?2)
k3 k0*sqrt(mur*eps3)
theta 30
thetaR theta[dag]
kix k1*sin(thetaR)
kly sqritk142-k1x”2)
k3x kix
k3y if(k372-k3x12<0,-sqrt(k3~2-k3x"2),sqrt(k32-k3x"2))

HO 1

Value
55E-7m
54508E14 1/s
4

12.922 0.477i
225

1

1E-Tm
12-7m
S5E-8 m
2E-7Tm
1142457 1/m
2284857 1/m

(7.57T82E5-4.1...

1.7136C7 1/m
30

05236 rad
1.1424E7 1/m
1978757 1/m
114247 1/m
1277257 1/m
1

Description
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1 23
Name Expression Value Description
h Imb 632.8 [nm] 6.328E-7T m
eZ 2 ko 2*pi/lmb 9.9292E6 1/m
fo c_const/Imb 47376E14 1/s
eps1 6.25 6.25
eps2 225 25
eps3 -15.9958-0.52%i |-15.996-0.52i
\ epsd 2.25 2.25
e3 1 h3 mur 1.0 1
N wd 400 [nm] 4E-7 m
N hi 100 [nm] 1E-7 m
h2 300[nm] 3E-7m
e4 h4 h3 50[nm] 5E-8m
h4 200 [nm] 2E-7Tm




Radio-Frequency module:
Problemas 2D

Otra posibilidad para excitar SPPs es mediante el uso de redes de difraccion

2 A
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El nimero de onda transversal de los ordenes superiores viene dado por:

X,incidente

kt,m = kx,m :2dpm+k
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Name Expression

Imb 550 [nm]

fo c_const/Imb

ko 2*pi/lmb

epsi 1.0

eps2 -12.922-0.447%
eps3 1.672

wd 1539 [nm]

h1 1000 [nm]

h2 435 [nm]

h4 500 [nm]

h3 65 [nm]

Value

55E-7 m
5.4508E14 1/s
1.1424E7 1/m
1
-12.922-0.447i
2.56

1.539E-6 m
1E-6 m
435E-7T m
5E-7m
6.5E-8 m
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»
Name Expression

Imb 632 [nm]

fo c_const/Imb
ko 2%pi/lmb
epsi 13342
eps2 -16-0.5%
eps3 2.25

wd 580 [nm]

h1 400 [nm]
h2 50 [nm]

h3 50 [nm]

h4 400 [nm]

Value

6.32E-7 m
4.7436E14 1/s
9.9417E6 1/m
1.7689
-16-0.5i

28

5.8E-7 m
4E-7 m
5E-8m
5E-8m

4E-7 m
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