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Figure S1: Simulated extinction spectra for the monomeric d = 20 nm and d = 40 nm Au NPs.
Relative contributions of the absorption and the scattering to the extinction are also shown.

Table S1: SERS EFs evaluated at 4,,,, and at 633 nm for a typical probe in the vicinity of the
monomeric Au NPs.

d (nm) Apgr(nm)  I(Apax) 1(633nm) EF(Apax) EF(633nm)
20 527 23.5 13.7 55%x 102 1.9 x 10?
40 535 36.7 19.5 1.3x10° 3.8x10%
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Figure S2: The electric field intensity profiles in the vicinity of the monomeric d = 40 nm Au NP
at its A,y and at 633 nm.

Table S2: SERS EFs evaluated at A, and at 633 nm for a typical probe in the vicinity of Au
NP dimers for various gap sizes for the | polarization of the incident light.

s(m)  Ayax(nm)  I(Apay) 1(633nm) EF(Apgy) EF (633 nm)

3 524 20.3 13.1 4.1x 102 1.7 x10?
6 525 20.6 13.5 42x10* 1.8 x10?
9 527 21.8 13.8 48x 10> 1.9x10?
12 527 22.1 14.0 49x%x10* 1.9 x 102
15 527 22.3 14.2 49x%x 10> 2.0x 102
40 529 24.1 14.9 58x10% 2.2 x 102
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Figure S3: A schematic of the plasmon coupling in homodimers and homotrimers of metallic
nanoparticles for the || polarization of the incident light.
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Figure S4: The fit of the extinction data of the homodimers for the || polarization of the incident
light to the plasmon ruler equation.
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Figure S5: The electric field intensity profiles in the vicinity of the Au NP dimers and symmetric
trimers at their A,,,, as a function of the gap size for the | polarization of the incident light. The
plots of I vs Z show the cuts from the contours taken through the centers of the d = 20 nm and

d = 40 nm NPs for the homodimers and the symmetric trimers respectively.
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Figure S6: The electric field intensity profiles in the vicinity of the Au NP dimers and symmetric
trimers at 633 nm as a function of the gap size for the L polarization of the incident light. The
plots of I vs Z show the cuts from the contours taken through the centers of the d = 20 nm and
d = 40 nm NPs for the homodimers and the symmetric trimers respectively.
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Figure S7: Simulated extinction spectrum of symmetric trimers for a gap size of s = 1 nm for the ||
polarization of the incident light. Relative contributions of the absorption and the scattering to the

extinction are also shown.
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Figure S8: The electric field intensity profiles in the vicinity of the Au NP symmetric trimers
and homotrimers with s = 3 nm at their A,,,, as well as at 633 nm for the | polarization of the
incident light. The plots of I vs Z show the cuts from the contours taken through the centers of the
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d =40 nm and d = 20 nm NPs for the symmetric trimers and the homotrimers respectively.
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Figure S9: The electric field intensity profiles in the vicinity of the Au NP symmetric trimers for
various gap sizes for the L polarization of the incident light. The plots show the cuts from the
contours shown in Figure S5 and Figure S6 taken through the centers of the d = 20 nm NPs.

Table S3: SERS EFs evaluated at A,,,, and at 633 nm for a typical probe in the vicinity of
Au NP symmetric trimers for various gap sizes for the | polarization of the incident light.
Note that the intensities and the EF's are evaluated at two different locations of the symmetric
trimers, namely the hottest spots and the hot spots. ‘*’ refers to the intensities and the EFs
evaluated at the hottest spots.

s(m)  Apge(nm)  I*(Apax) I7(633nm) EF*(Apay) EF*(633 nm)

3 533 29.8 17.7 8.9x 102 3.1x10%
6 533 30.3 17.7 9.2x 102 3.1 x10?
9 533 30.6 17.7 9.4x 102  3.1x10?
12 534 31.7 17.7 1.0x 10> 3.1 x10?
15 534 31.8 17.8 1.0x 10>  3.2x10%
40 536 34.1 18.1 1.2x10%  3.3x10%
s(m)  Apge(nm) I(Apay)  1(633nm)  EF(Apax) EF(633 nm)
3 533 21.3 8.3 45%x 10>  6.9x 10!
6 533 21.2 9.4 45%x10*> 8.8x 10!
9 533 21.3 10.3 45%x 102 1.1x10%
12 534 21.7 11.1 47x 102 1.2x 102
15 534 222 11.9 49x 102  1.4x102
40 536 25.1 13.7 6.3x 102  1.9x10?
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Figure S10: The electric field intensity profiles in the vicinity of the Au NP symmetric trimers for
s =40 nm at their A4, and at 633 nm for the || as well as the | polarizations of the incident light.

The plots of I vs Z show the cuts from the contours taken through the centers of the d = 40 nm
NPs.
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