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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. 

 

 

 

Figure SI3: Evolution of the SERS intensities of the band located at 1080 cm-1 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-1 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. 

 

Figure SI5: Evolution of the SERS intensities of the band located at 1080 cm-1 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-1 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. 

 

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-1 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. 
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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-1 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, ���(�), depends on the volume excited by the laser. Such volume 

depends on the excitation wavelength, �, and the volume probes by the laser is then different from 

one wavelength to another. 

Thus, as ���(�)  is proportional to the ���(�) , it has to be normalized by the ���(�)  to be 

comparable from one wavelength to another. 

 

���_����(�) =
���(�)
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One can assume that the confocal volume has an ellipsoidal shape as shown on the figure below, 

with ���, the radius in the sample surface and ��, the half axis perpendicular of the sample surface. 
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In diffraction limited optics, ��� =
�.���

��
 and �� =

���

���
, 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: ��� =
�

�
����

� �� . 

 

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 ����� = ����
�  (the volume is not applicable as the SERS 

is only a surface process). 
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To compare the SERS intensity between the different wavelength, we then divided the 

�����_����(�) by the ���_����(�) to remove the apparatus response that is wavelength dependent. 
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The 
�����_����(�)

���_����(�)
 is then proportional the 

�����(�)

���(�)
 ratio and to �. The 

�����(�)

���(�)
 is then relevant to 

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

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

Thus at 532 nm, the 
�����_����(�)

���_����(�)
 is overestimated by the 

�����(�)

���(�)
 as the excitation wavelength is 

lower whereas at 785 nm, the 
�����_����(�)

���_����(�)
 is underestimated as the excitation wavelength is larger. If 

we fixed the reference 
�����_����(�)

���_����(�)
 for the wavelength at 638 nm (assuming that � =1 in the equation 

�����_����(�)
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∝
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�), the 

�����(�)

���(�)
 ratio has to be multiplied by 

���

���
= 0,834 at 532 nm and by 

���

���
=

1,23 at 785 nm to be comparable with the 
�����(�)

���(�)
 at 638 nm. 

We then corrected the 
�����(�)

���(�)
 ratio in the figure 6 to remove the wavelength dependence of the 

���(�). 


