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Figure SI1: Extinction spectra for the four film thicknesses: a) 20 nm, b) 30 nm, c) 40 nm, d) 50 nm and
different nanocylinder diameters (black spectrum: 250 nm, red spectrum: 230 nm, blue spectrum: 210

nm, green spectrum: 190 nm, purple spectrum: 170 nm).
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Figure SI2: SERS spectra of MBA on gold nanocylinders with a diameter of 250 nm and a film

thickness of 20 nm at the excitation wavelengths of (a) 532 and (b) 785 nm.
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Figure SI3: Evolution of the SERS intensities of the band located at 1080 cm™ depending on the

nanocylinder diameter and for the four film thicknesses: a) 20 nm, b) 30 nm, c) 40 nm, d) 50 nm.

Excitation wavelength: 638 nm. Points size include the error bars.
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Figure SI4: Evolution of the SERS intensities of the band located at 1080 cm™ depending on the

nanocylinder diameter and for the four film thicknesses: a) 20 nm, b) 30 nm, c) 40 nm, d) 50 nm.

Excitation wavelength: 785 nm. Points size include the error bars.
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Figure SI5: Evolution of the SERS intensities of the band located at 1080 cm™ depending on the

nanocylinder diameter and for the four film thicknesses: a) 20 nm, b) 30 nm, c) 40 nm, d) 50 nm.

Excitation wavelength: 532 nm. Points size include the error bars.
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Figure SI6: Comparison of the variation of the surface of the nanocylinder edges (red lines) and the
evolution of the SERS intensities of the band located at 1580 cm? depending on the nanocylinder
diameter and for the four film thicknesses: a) 20 nm, b) 30 nm, c¢) 40 nm, d) 50 nm. Excitation

wavelength: 638 nm.
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Figure SI7: Comparison of the variation of the surface of the nanocylinder edges (red lines) and the
evolution of the SERS intensities of the band located at 1580 cm™ depending on the nanocylinder
diameter and for the four film thicknesses: a) 20 nm, b) 30 nm, c¢) 40 nm, d) 50 nm. Excitation

wavelength: 785 nm.



Nanomaterials 2020, 10, x FOR PEER REVIEW 50f 6

a) 20nm b) 100 30nm
~=1,004 - —_
3 - g
5. . Bors
=075 " " >
,E L} - E .
c L c .
Ea_so. i Eo.so- . tes **
@ © .
= " > |
025 " 50.25 .
[ [ "
o e o
ODO- T T T T 0,00 - T T T T
100 150 200 250 = 100 150 200 250
Diameter of nanocylinders (nm) Diameter of nanocylinders (nm)
C 4 d) 1w
) o 40nm ) 50nm
5 3
Bo7s So75
by “ = T
] s 4 fo L
Bo50- . . A $0.50 v =
- i e = v v
— i k2
(1] o L ;
20251 i 2026 L, ¥
8 st o r v
(7] o [ 7]
12 12 v
0,00 ; : ; 0,00 ; ; £ :
100 150 200 250 100 150 200 250
Diameter of nanocylinders (nm) Diameter of nanocylinders (nm)

Figure SI8: Comparison of the variation of the surface of the nanocylinder edges (red lines) and the
evolution of the SERS intensities of the band located at 1580 cm? depending on the nanocylinder
diameter and for the four film thicknesses: a) 20 nm, b) 30 nm, c¢) 40 nm, d) 50 nm. Excitation

wavelength: 532 nm.

SI9: Normalization of the SERS intensity by the Si Raman intensity

The Raman intensity of the Si, I;(1), depends on the volume excited by the laser. Such volume
depends on the excitation wavelength, 4, and the volume probes by the laser is then different from
one wavelength to another.

Thus, as I5;(4) is proportional to the Vs;(4), it has to be normalized by the Vg (1) to be

comparable from one wavelength to another.

Isi(A)
Vsi (1)

ISi_Norm W =

One can assume that the confocal volume has an ellipsoidal shape as shown on the figure below,

with 7, the radius in the sample surface and 7, the half axis perpendicular of the sample surface.
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In diffraction limited optics, 7, = % and 1, = %, with n, the refractive index and NA, the

objective numerical aperture.

The volume, Vsi, probes by the laser inside the material is the half of the ellipsoid volume and

can be calculated as follow: Vg; = %nrxzyrz.

In the same way, to be comparable from one wavelength to another, the SERS intensities have
also to be corrected by the surface of collection Ssgzrs = 7133, (the volume is not applicable as the SERS

is only a surface process).

Isgrs(A)
ISERS_Norm(/D = %

To compare the SERS intensity between the different wavelength, we then divided the

Isers Norm(A) by the Ig; yorm(A4) to remove the apparatus response that is wavelength dependent.

ISERS,Norm(A) — ISERS(A) VSI. (/1) — ISERS(A) ET' (A) o ISERS (A) 1
Isi norm()  Ssgrs() Isi(A) (1) 377 Is; (1)
The SE&SNorm@) 4o then proportional the “SE85® ratio and to A. The 2E8%) s then relevant to

Isi Norm(A) Isi(D) Isi(d)

determine the relative enhancement factor from one wavelength to another but should be corrected

by a factor to take into account the proportionality to A.

Thus at 532 nm, the SERNorm® ¢ oyerestimated by the “SE8%) 45 the excitation wavelength is
Isi Norm(4) Isi()

ISERS Norm(4)

lower whereas at 785 nm, the
I Si_Norm(l)

is underestimated as the excitation wavelength is larger. If

SERS_Norm(4)

we fixed the reference - D for the wavelength at 638 nm (assuming that 4 =1 in the equation
Si_Norm

IsErs Norm() . IsErs(4) Isers() : - 638 _ 785 _
15t morm (1) < 1) A), the 1) ratio has to be multiplied by e 0,834 at 532 nm and by prol

1,23 at 785 nm to be comparable with the % at 638 nm.
Si

We then corrected the % ratio in the figure 6 to remove the wavelength dependence of the
Si

I (2.



