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S1. Scanning Electron Microscopy images for different MACE etching times.

During the MACE process several etching times were tested for the case of Ag-dendrites and on
Figure S1 are displayed SEM micrographs with the produced substrates. Figure S1.a corresponds to an
etching time of 2 minutes. Figure S1.b corresponds to an etching time of 3.5 minutes while Figure S1.c
corresponds to an etching time of 5 minutes.

For etching times of 2 and 3.5 min we see the creation of dendritic structures on the substrates but
in the first one it is evident that the size of the dendrites produced is very small. For an etching time of 5
minutes we see that we have no dendritic structure at all after the MACE process.

The supremacy of Ag-aggregates with etching time of 3.5 minutes is also evident on Figure S2
where the R6G PL signal produced is almost two times more than the one from dendrites with 2 minutes
etching time.

Therefore this etching time was chosen for the fabricated substrates in this work.

S2. Scanning Electron Microscopy/ Energy Dispersive Spectroscopy (SEM/EDS).

Elemental mapping distributions of Ag, Au and Si were obtained by EDS microanalysis, at
acceleration voltage of 20 kV, using an Xplore-15 SDD detector (Oxford Instruments) with a surface of
15 mm? and a JEOL JSM 7401F Field Emission Scanning Electron Microscope.

The results can be seen in figure S3 for the case of Ag-Aggregates/Au, figure S4 for the case of
Ag-Aggregates, figure S5 Ag-dendrites/Au and figure S6 for the case of Ag-dendrites. For all cases a)
represents the EDS analysis b) the SEM image c) the EDS mapping image of Ag and d) the EDS mapping
image of Au.

The EDS characterizations showed that the atom percentage of Si dropped from more than 80%
on the case of aggregates to ~30% for the case of dendrites. On the contrary the atom percentage of Ag
increases from ~8% to ~65%. On figures S3.b and S4.b we can see that the Ag Aggregates are formed on
the tips of SINWSs while figures S5.b and S6.b show that the dendrites are formed mainly from Ag while
Si is located mostly on the bottom of the substrate.



As far as the Au is concerned we see that for the case of aggregates, Au has a tendency for creating
clusters forming mainly larger nanoparticles on top of the Ag decorated SiNWSs while in the case of
dendrites, Au nanoparticles seem to be more be distributed more uniformly on top of the Ag dendrites.

S3. Dependence of the PL signal from the size of the Au nanoparticles.

On Figure S7 we display the PL Signal of R6G (10 M) on Ag-aggregates with Au nanoparticles
of two different sizes (5 nm and 70 nm) in comparison with simple Ag-aggregates (without Au) and
SiNWs. It is evident that Au nanoparticles with 70 nm diameter give better PL Signal enhancement and
therefore they are the ones chosen for the structures fabricated in this work.

S4. Fluorescence microscope images on Ag-Dendrites/Au.

On Figure S8 we see typical images on a fluorescence microscope with 40x lens using a dichroic
filter (540-575 nm excitation, 595-665 nm emission, TexasRed) from three different low R6G
concentrations on Ag-dendrites/Au. The R6G concentrations displayed are 10° M (S8. a), 101t M (S8.
b), 1012 M (S8.c). From the three spectra it is clear that as the R6G concentration decreases so does the
fluorescence signal. Especially on the lowest concentration (1012 M) we see that the fluorescence signal
comes mainly from hotspots while on 101! M and especially on 1071° M the signal is more homogeneous.

S5. Enhancement Factor (EF).

The enhancement factor (EF) is an extremely important parameter in evaluating the Surface
Enhanced Fluorescence (SEF) or Surface Enhanced Raman Spectroscopy (SERS) signal enhancement
ability of different materials. However, the empirical methods for estimating EF are still controversial and
not unified, although the concept of EF by SEF is clearly defined.

The AEF of an substrate strongly depends on the SEF conditions, such as morphology of substrate,
excitation wavelength, etc., and can be calculated by the formula [H21:

1 C
AgF = /G
Inor/Cnor

where Ip_ is the integrated SEF signal of R6G on an active substrate and Ip. represents the integrated
normal PL signal (non-SEF) of R6G on plain Si surface. Cp is the R6G concentration (107> M) in the
SEF spectrum, Cnor is the concentration of R6G (2.1x107° M) in normal PL.

For the Au decorated substrates in our work the AEF were: AEFag-dendrites/au=1.8%10* and
AEF ag-aggregates/Au =1.1x10%



SUPPLEMENTARY INFORMATION

Supporting Figures:

e \ubile
e, S .
,._‘ t & 3 4 4 ".‘s‘ "';gv i
,"4. ‘- i 7Y ,l u\ ol ‘4 | 7!( % y 4'_', g : ‘. “‘ ”’ >
69650m N\ 825.1nm ’_‘ VAL L LLNe g ) *

i
g

5000 WD 2Amm 100 NML Sb:99 SEM SEI 3.5kV (35,000 WD 2.5m 10 NML 5b:99 SEM SEI 35KV X35,000 WD 2.7mm \Lﬂlm

Flgure Sl SEM |mages for Ag- dendrltes with different etchmg tlmes durmg the MACE process a) 2 min b)
3.5 min ¢) 5 min. (scale bar is 100 nm)

PL intensity (a.u.)

520 530 540 550 560 570 580 590 600 610 620
Wavelength(nm)

Figure S2: PL spectra of R6G (10° M) with 405 nm excitation laser for different MACE etching times of Ag-
dendrites, 3.5 and 5 min respectively.
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Figuré S3. SEM and EDS results of Ag-dendrites/Au substrates at voltage of 20 kV. a) EDS analysis  b)

. Map Sum Spectrum
Wi [
916 0.1
81 0.1
03 0.1

Powered by Tru-Q &

_ﬂg

. A c A

- |Au Aul |29 Au AullAu Au Au

0— _ —
-'|||||||II|||I\\|||I||||||I|I|||||II|\\\\l|III||||||||II|I|||||||||||||||III|||||IIII|||\\||I|||||||I

4 (3] 8 10 2 4

).' :‘

Figure S4. SEM and EDS results of Ag-dendrites substrates at voltage of 20 kV. a) EDS analysis b) SEM
image c¢) EDS map showing detection of Ag d) EDS map showing no detection of Au.
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Figure S5. SEM and EDST’esuIts of Ag-aggregates/Au substrates at voltage of 20 kV. a) EDS analysis b)
SEM image c¢) EDS map showing detection of Ag d) EDS map showing detection of Au.
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Figu‘r S6. SEM-énd EDS results of Ag-aggregates substrates at voltage of 20 kV. a) EDS analysis b)
SEM image ¢) EDS map showing detection of Ag d) EDS map showing no detection of Au.
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Figure S7: PL spectra of R6G (10° M) on Aggregates for two different diameters of Au nanoparticles with
405 nm excitation laser in comparison to Au-free Ag-aggregates and SiNWs.
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Figure S8. Fluorescence microscope images of Ag-Dendrites/Au with various concentrations of R6G
obtained with a TexasRed dichroic filter. a) 10° M b) 10 M ¢) 102 M.
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