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1. SEM Study of the Investigated NW Samples

The four investigated samples have been preliminary observed with SEM to assess their main
morphological features. In Figure S1, SEM micrographs at increasing magnifications and for
different tilting are report for each NW samples. By analyzing the top-view SEM micrographs
(Figure S1, right column) we estimated the average NW density (average number of NW per um?)
for each of the four investigated samples. In particular we estimated the number of NWs on a
growth substrate area of 1 um?over 20 different areas for each samples. We notice that our samples
are quite homogeneous in terms of the distribution of the areal density of NWs. The average NW
density for each sample is reported in the following: Sample A1 (NW1765_Ga): 8 NWs/um?; Sample
Bl (NW1802_GaAlGa): 8 NWs/um? Sample A2 (NW1717_Ga): 13 NWs/um? Sample B2
(NW1720_GaAlGa): 9 NWs/um2.
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Figure S1. SEM micrographs of the four NW samples investigated in this work, namely sample Al
and B1, and sample A2 and B2 (see main text for details). The left- and center-column report 45° tilted
SEM micrographs, while the right column display top-view SEM micrographs of the different
samples. Scale bars and labels indicated for sample Al are constant along each column.

2. Investigating the Parameter Space: Additional FDTD Studies

Further FDTD numerical simulations were carried out to increase the confidence in the
understanding of the collected and simulated spectra. Four cases were taken into account: NWs with
the same geometrical shapes and material compositions of the measured ones but with a total length
that is half with respect to the actual investigated structures (Figure S2), homogeneous GaAs NWs
with the C-S geometries (Figure S3), C-S NWs with half of the radius of the shell (Figure S4) and C-S
NWs with a doubled radius of the core (Figure S5).

In the first case (Figure S2), we simulated the reflectance response of NWs with the same
geometrical shapes and material compositions of the measured ones but with a total length that is
half with respect to the actual investigated structures. The longitudinal dimension of the NWs is
then smaller and this means a smaller surface able to reflect the incident light. In the homogeneous
GaAs NWs, this produces just a small reduction of the signal intensity that can be explained by the
reduction of the material that is reflecting the incident flight; in the GaAs-AlGaAs C-S NWs, the
effect of the reduction of the material also corresponds to a decrease in the volume available for the
establishment of the Fabry—Pérot effects with a consequent drastic suppression of the interference
effects on the light scattered by the double-surface of every NW. The overall result is a decreasing of
the reflectance signal with a consequential reduction of the oscillatory effect and a flattening of the
average behavior.
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Figure S2. Simulated specular reflectance results for a 40 degree TE polarized incident light.

Simulated specular reflectance of NWs with a total length that is half with respect to the measured

ones: (a,¢) homogeneous GaAs NWs, deriving from samples Al and A2 respectively, (b) non-tapered
GaAs-AlGaAs C-S NWs, deriving from sample B1, and (d) tapered GaAs-AlGaAs C-S NWs, deriving
from sample B2.

In the second case (Figure S3), we simulated the reflectance response of NWs with the C-S
geometries but a homogeneous GaAs material composition. The total absence of the core-shell
interface corresponds to the absence of any volume available for the establishment of the Fabry—
Pérot effects and the overall result is, again, a decreasing of the reflectance signal and a flattening of
the average behavior. No mechanism is now active in establishing proper oscillations and,
consequently, no gain effect is detected. Only a minor interference effect is present in the tapered
homogeneous GaAs NWs with the geometry of sample B2, panel b, reasonably arising from an
interference effect activated by the tapered shape of the NWs that helps the field to slightly interact
with the substrate.
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Figure S3. Simulated specular reflectance results for a 40 degree TE polarized incident light.

Simulated specular reflectance of homogeneous GaAs NWs with the C-S geometries: (a) non-tapered

homogeneous GaAs NWs with the geometry of sample Bl, and (b) tapered homogeneous GaAs

NWs with the geometry of sample B2.

In the third and fourth cases (Figure 5S4 and S5 respectively), we simulated the reflectance
response of GaAs-AlGaAs C-S NWs with half of the radius of the shell (the radius of the core was
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kept unchanged) in case three (Figure S54) and C-S NWs with a doubled radius of the core (the radius
of the shell was kept unchanged) in case four (Figure S5). From the practical point of view, we
detuned the Fabry—Pérot cavity, changing the shell thickness and, reasonably, the effects is similar in
both cases: a complete suppression of the interference effects on the light scattered by the

double-surface of every NW.
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Figure S4. Simulated specular reflectance results for a 40 degree TE polarized incident light.
Simulated specular reflectance of: (a) non-tapered GaAs-AlGaAs C-S NWs with the same core radius
and half of the radius of the shell of sample B1, and (b) tapered GaAs-AlGaAs C-S NWs with the
same core radius and half of the radius of the shell of sample B2.
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Figure S5. Simulated specular reflectance results for a 40 degree TE polarized incident light.
Simulated specular reflectance of: (a) non-tapered GaAs-AlGaAs C-S NWs with the same shell radius
but radius of the core that is double with respect to sample B1 and (b) tapered GaAs-AlGaAs C-S
NWs with the same shell radius but radius of the core that is double with respect to sample B2.
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