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Remote excitation and detection of surface-enhanced Ra-
man scattering from graphene: Nanowire B

Figure shows remote excitation and remote detection of surface-enhanced Raman scatter-
ing from graphene. Figures [S1h,b present the elastic and Raman scattering maps of the NW
touching graphene shown in Figure 3 in the main manuscript. After positioning the nanowire

parallel to the entrance slit of the spectrometer, we obtain the emission spectra for the different

positions along the NW, as was demonstrated in Figure 2 in the main manuscript. If the laser

is positioned in the lower terminal of the NW (red arrow in Figure [STh), only a spectrally
broad and nearly uniform background signal is detected at this position (see Figure ) This
background signal presumably results from the inelastic scattering in the glass substrate, the

immersion oil, the microscope objective and possibly from the fluorescence from the PVP poly-
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mer wrapping the Ag NWs. The spectrum detected at the distal end of the nanowire which
touches the graphene sheet, on the other hand, features the distinct Raman bands of graphene
(G, and 2D bands), as can be seen in Figure [S1k. The observation of Raman scattering at a
distance of about 12 pum from the excitation point clearly demonstrates the remote excitation
of graphene. As explained in the main text, graphene Raman scattering is generated by prop-
agating SPPs reaching the distal tip after being launched by the laser at the input terminal
(see Figure 1 in the main manuscript). Positioning of the laser focus on the upper tip of the
NW touching the graphene sheet generates a Raman response which can emit directly into
free space (local scattering, Figure ), or, alternatively, can launch propagating SPPs at the
Raman frequency which will scatter out at the other NW end (remote scattering). Because no
graphene is present at the distal end at which the Raman scattering signal is observed, this
evidences the remote detection of Raman scattering. Importantly, also for this specific NW,
both remotely excited and remotely detected Raman signals show comparable intensity (same

order of magnitude).
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Figure S1: Confocal elastic scattering (a) and 2D Raman band (b) images of a Ag nanowire on
glass touching a graphene edge, recorded upon laser excitation at 633 nm. Remote excitation
of surface-enhanced Raman scattering from graphene is observed at the remote termination
of the nanowire (c¢) after laser illumination of the termination laying on glass (red arrow in
panel (a)), where no Raman features are observed (d). Following local excitation of surface-
enhanced Raman scattering (f) at the nanowires tip laying on top of graphene (red arrow
in (b)), Raman features are remotely detected at the distal termination of the nanowire (e).
Spectra for local and remote positions obtained following the procedure explained in Figure 2
in the main manuscript.



Nanowire-enhanced Raman spectrum of graphene

Figure [S2h shows a elastic scattering map of the NW laying on graphene already discussed
in Figure 4 in the main text. Propagation of SPPs when the excitation is focused on the
position marked by the blue circle in Figure [S2h is shown by the laser elastic scattered light
image (see Figure [S2p). The SERS spectrum of graphene is presented in Figure (blue
line) in comparison with the Raman spectrum of bare graphene (black line). The increased
background observed for the enhanced case is presumably coming from the polymer wrapping
the NW. Figure [S2[1 shows the spectrum at the right terminal of the NW. At this specific
position only the D and G band are present, on top of a stronger signal background. This
results from the accumulation of material (i.e. amorphous carbon,” smaller /broken nanowires,
etc.) at the right terminal, resulting in the observed higher intensity when compared to the left

terminal (see Raman scattering map in Figure 4b in the main text).
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Figure S2: Confocal elastic scattering (a) map of an Ag nanowire on graphene, recorded upon
laser excitation at 633 nm. (b) Laser elastic scattered light image obtained when the excitation
is focused on the position marked by the blue circle in figure a. (c¢) Spectra recorded on bare
graphene (black) and on the left terminal of the nanowire (blue). The increased background for
the latter case is presumably coming from fluorescence and Raman scattering from the polymer
wrapping up the NW. (d) Spectrum recorded at the right terminal of the nanowire showing
amorphous carbon and a strong background signal, possibly coming from the polymer wrapping
the nanowire.



Nanowire on graphene: Experimental and calculated BFP

patterns

Figure 4 in the main manuscript shows the qualitative agreement between the experimental and
calculated BFP patterns rendered by light emitted at the frequency of the G and 2D Raman
bands of a NW on graphene. The patterns are composed of the direct Raman emission pattern
of graphene” plus the characteristic fringe pattern rendered by back and forth propagating SPPs
4 To underline the quantitative agreement between experiment and calculation we present here
the cross sections of these BFP patterns in Figure and b. The cross sections are indicated
in the inset as black lines for the experimental patterns and red lines for the calculated ones.
The minor non-symmetrical signal contribution visible in the center of the BFP patterns results
from additional radiation channels such as photoluminescence and Raman scattering from the

NW or material accumulation (see discussion in the main text).
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Figure S3: Cross sections of the BFP patterns for scattered light at the 2D (a) and G (b) band
frequencies shown in Figure 4 in the main manuscript. The cross sections of the experimental
(black line) and calculated (red line) patterns show the good agreement between experiment
and calculation. The insets indicate where the cross section were taken.
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