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(#Refractive index and reflectivity at normal incidence
as function of frequency for Ag described by the Drude modelx)

(*Constantsx)

€0 = 8.854187817+"-12;
e=1.60217646*"-19;
m=9.10938188*"-31;

Oag = 6.30119722747322 * 107;

o

= 5.86 » 10%%; (*Reference: Fox¥)
(*Drude relaxation time for Ag, yag= 2.6189%"13 » from o=
nez/(m(x-c_w)) - Re[o:ne2 (7+Lw)/(72+wz)]:nezy/(wzﬂuz) . Let w=0 -» 7=ne2/(m*0)*)
Yag = 2.6189%713;
(#Plasmon frequency wp(ag)=1.3656529121249004"*"16 Hz, Reference: Fox*)
weln_ ] := Sqrt[n*ez/ (€0 *m)];
(*electron number density for Agw)

Ngensity [W_] == (wz *M* € /ez) H

(*Drude model permittivitywx)
erlo_, y_, N_] :=1- (Nwe?/(owm) (1/ (0 +77));
ex[w , ¥ _, N ] := (47(*N*e2/ (€q *m)) v/ (0* (0®+
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(*Index of refraction: N[w]=

n+xk=8qrt[e]=8qrt[ei+Le;]-» n=1/8qrt[2]=* Sqrt[Sqrt[elz+ezz]+f—:1],
x=Sign[e,]/Sqrt[2] *Sqrt[Sqrt [elz+ezz] -el] *)

(*Real partw)
Dindgex[® , ¥ _, N ] :=1/8qgrt[2] * Sqrt[Sqrt[el[w, ¥, N1? +es[w, ¥, N]Z] +e1[w, ¥, N]]
Plot [nindex[w, Fagr n], {w, 0, 4 *1016}]
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(*Imaginary parts#)
kK[lw_, ¥_, N_] :=

(Signlez[w, ¥, N]]1/8qrt[2]) « Sqrt[sqrt[ei[w, ¥, NI* + ez [0, ¥, N1?] - e1[w, ¥, N]]
Plot[x[w, yag: 0], {0, 0, 2 %101}]

i

R

. . 1 ) . . L 1 L . \\«\—-— 1

5.0x 10" 1.0x 1016 1.5x 10'6

(*Reflectivity at normal incidence --> R=|r|?, r=z-1/z+1, z=(u/e)®5x*)
eflw_, v _,N_]:=e1[w, ¥, N] +i*e;[w, ¥, N];
r{w_, v _, N_] := (1L-8grtfe[w, ¥, N]]) / (1 +8qgrt{elw, v, N]]):;
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Plot[abs[r[w, wvag, n]]*, {w, 0, 3% 10"}, PlotRange » {0, 1}]

1.0 \
A
038 \
s} |
\
04 -
\
4
02+
L .
I \\
—_—
L L i 1 | L 1 L i L L ! I I 1 L L L 1 [E——
0 5.0x 108 1.0x 106 1.5% 10 2.0x10'¢

(#*Compare with experimental values of plasma frequency from Oats & Mucklich,

Nanotechnology 16 (2005). Note that the plasma frequency obtained here is shifted

from that experimentally determined. This is due to the oversimplification
of the Drude model in which inter-band transitions are not accounted for.x)
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(*Transmission of P-waves through an absorptive medium,
incident at n/4, with permittivity determined by the Drude modelx)

(#Transmission T, (w) for various material lengths,d, at incident angle of n/4x)

n=dxw/ (2.99*"8);
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Plot[Ty[n, x, 1, n/ 4, n/4, 1], {w, 1410, 1.7 % 10°}]

(#d=100nm»)
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(*Transmission of S-waves through an absorptive medium,
incident at n/4, with permittivity determined by the Drude modelx)

(*Transmission Ty (w) for various material lengths,d, at incident angle of n/4%)
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n=dw«w/ (2.99*78);
Plot['rs[n, x, 1, /4, /4, 11, {w, 1%10%, 1.7 %+ 10*°}]

(#d=100nm#)
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