INSTALLATION

First download the archive found on Moodle.

Then unzip its contents into the folder of your choice.

There are 3 options to use the program.
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Users with MATLAB (Tested on R2015a, should work for newer versions, could have
errors with older versions.)

First start MATLAB. Change the current folder to the folder containing the file
"NFMieProgram.m".

In the MATLAB command window, type "NFMieProgram" and it should start.

Users without MATLAB with a 64 bits Windows OS.

Your computer must have some of MATLAB’s runtime files installed. They will be
downloaded and installed at the same time as NFMieProgram is installed. For this, run
the file “MyApplnstaller_web.exe”. This will install on your computer the MATLAB
components required to run the programme (without actually installing MATLAB on
your computer). You can now run the program through its installed shortcut.

Users with MATLAB 2015a on a 64 bits Windows OS.
If you happen to have this exact MATLAB version installed on your computer, you can
simply run the “NFMieProgram.exe” file.



USING THE PROGRAM

Once the program is started, this window appears:
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To start a calculation, first select the type of nanostructure (simple nanoparticle or core-shell
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structure) from the “Nanostructure Type” popup menu. In this example, “core-shell” is selected.
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Then select the materials for the core and the shell. In this example SiO, was selected for the

core material and the shell material is gold.
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The dimensions of the core-shell structure can be
diameter must be set. Then, the user can choose to set the outer diameter of the structure OR

set using these three boxes. The core

the thickness of the shell. By changing one of those attributes, the other is automatically set to
the appropriate value. Once the values are correctly set, press “Compute Spectra” to start the
calculation.
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After a few seconds, the following spectra should appear. Note that the program indicates the
position of the maxima of the Extinction, Scattering and Absorption spectra.
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It is possible to compute the amplitude of the electric field around and inside the nanostructure.

First specify the wavelength at which you
“Compute E-field”.

want to view the field distribution then press

r
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After a few seconds, the electric-field distribution appears. Note that we assume a plane-wave

incident field with an amplitude of 1. Therefore, the values in the field distribution are equal to
the field amplification.
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The materials popup menus contain the option for a gold-silver alloy. When selected, the alloy
composition must be specified. It is specified as GMF (Gold Molar Fraction) with a value that
must be in the interval between 0 (pure silver) and 1 (pure gold).
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The calculated spectra can be saved as a textfile. The desired filename must first be typed in the
corresponding box and then the “Save” button must be pressed.
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This is what the saved file looks like when opened in a text editor (WordPad, Notepad, Word...)
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Spectra savefile
The format is
Column 1 ==»> Wavelength (nm)
Column 2 ==> Absorption (nm*)
Column 3 ==» Scattering (nm*)
Column 4 ==> Extinction (nm#)
300.000 5.5220703673e+003 1.7536932543e+003 7.2757636217e+003
301.000 5.5264153635e+003 1.7430055212e+003 7.2694208847e+003
302.000 5.5305047401e+003 1.7322062302e+003 7.2627109703e+003
303.000 5.5343404292e+003 1.7213004088e+003 7.2556408380e+003
304.000 5.5379247024e+003 1.7102931373e+003 7.2482178997e+003
305.000 5.5412601751e+003 1.6991898461e+003 7.2404500212e+003
306.000 5.5443498109e+003 1.6879957121e+003 7.2323455230=+003
307.000 5.5471869252e+003 1.6767162560e+003 7.2239131812e+003
308.000 5.5498051883e+003 1.6653570388e+003 7.2151622271e+003
308.000 5.5521786282e+003 1.6539237182e+003 7.2061023464e+003
310.000 5.5543216326e+003 1.6424220452e+003 7.1967436777e+003
311.000 5.5562389505e+003 1.6308578603e+003 7.1870968108e+003
312.000 5.5579356933e+003 1.6192370898e+003 7.1771727831e+003
313.000 5.5594173353e+003 1.8075657416e+003 7.16698307692+003
314.000 5.5606897134e+003 1.5958499013e+003 7.1565396146e+003
315.000 5.5617590265e+003 1.5840957276e+003 7.1458547541e+003
316.000 5.5626318342e+003 1.5723094483e+003 7.1349412825e+003
317.000 5.5633150546e+003 1.5604973556e+003 7.1238124103e+003 S
0% {}




Depending on the nanostructure used, the plasmon peak may be out of the calculated
wavelength range. If this happens, the wavelength range can be changed in order to have a
complete view of the peak.
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Here is the complete view of the peak after setting the maximum wavelength value at 1000 nm.
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Note that the calculated transmitted and scattered colors will be wrong if the wavelength range
does not cover the whole visible range (about 380 to 780 nm).
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A note on the built in materials:

All the built in materials (Gold, Gold-Silver alloy, Silver, Aluminium, SiO, and Water) are based on
the complex refractive indexes from tabulated values or from models from the literature.

Gold uses the tabulated values from Johnson & Christie (1972)
Gold-Silver alloy uses a model developed by Rioux et al. (2014)
Silver uses the tabulated values from Palik (1998)

Aluminium uses the tabulated values from McPeak et al. (2015)
Si02 uses the dispersion formula by Malitson (1965)

o Uk wnNE

Water uses the dispersion formula by Daimon et al. for a temperature of 20 °C (2007)

Most of these values can be found on the website http://refractiveindex.info/ along with many

other tabulated values for the same materials and many other materials as well.


http://refractiveindex.info/

A note on the use of external files for other materials:

The file should be located in a folder named /IndexFiles/ which itself must be located in the
same folder as NFMieProgram.p or NFMieProgram.exe (depending on which one you are using).

The structure of the file should be as follows:

e There should be no text header; the data starts at the first line

e Each line must contain only three numbers separated by space character; the
wavelength (in nanometers), the real part of the refractive index at this wavelength (n)
and the imaginary part of the refractive index (k)

e The program uses the convention n = n + jk (rather than n = n — ik), so the values for k
must be positive.

Here is an example of the content of such a file:

206.6 1.020 1.597
210.11.054 1.656
213.81.090 1.697
217.51.1331.739
221.41.1811.770
225.41.228 1.800
229.6 1.276 1.822
233.91.3291.843
238.41.3881.851
243.11.4391.844
248.0 1.489 1.840

Where the first column contains the wavelengths, the second column contains n and the third
column contains k.



