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In our recent studies we have found that the most influential factor in the
matching of the experimental and simulated responses of metallic nanostructures
is the use of correct refractive index."* Commonly the presented experimental
and simulated results do not match and the difference is sometimes quite
significant. In most cases the authors explain this through slight differences
between fabricated structures and original designs.

We have defined refractive indexes by ellipsometry from thin films deposited
with the same technique as the metal layers for lift-off. Previously it has been
found that the refractive index of a thin film differs a lot from literature values
for bulk materials.® Refractive index of a thin film depends on the used
deposition technique and on the thickness of the film. Each deposition technique
and system produces characteristic surface roughness, porosity and purity. When
refractive index obtained from a thin film with similar thickness and made with
same deposition system is used in simulation, all these factors are automatically
taken into account.

We have studied the gold grid structure shown in figure 1. Period of the structure
was 800 nm, hole width 375 nm and height 65 nm. In figure 2 the refractive
indexes of bulk gold and a thin film are shown. Measured transmittances for s-
and p-polarizations are shown as well as simulated transmittances calculated
using refractive index of bulk gold* and measured refractive index of a thin film
are shown in figure 3.
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Figure 1: Studied gold grid
structure. Period of the structure was
800 nm, hole width 375 nm and
height 65 nm.

16

—relal(n )] I

141 —‘—‘-imag(::m)

127 ——-real(n,_ ) »
ol imag(n, ) ._---7'..‘--'7-'-7'7:'—”""—
8 _‘—‘-'.‘.'."1"..‘.-"“-'—'"'-‘-""—'-':: IIIIIIIII

6;1.‘.. """""

4_

2_

300 1100 1200 1300 1400 1500 1800
A {nm)

Figure 2: Real and imaginary parts

of refractive index of gold obtained

from a thin film (film) and literature

(bulk).
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Figure 3: Measured transmittances for p- and s-polarizations and simulated
transmittances calculated using refractive index of bulk gold and measured

refractive index of a thin film.



