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Supplementary Note 1. Technical issues in evaluating ΓEET

Given calculations were performed using multiple different softwares, for instance Gaussian16

and GAMESS were used for evaluating V0 and Vmet, respectively, so care had to be taken to

prevent inconsistencies. One important consideration was that transition dipoles calculated

with Gaussian16 and GAMESS for the same molecule at the same donor-acceptor distance

had to match in both direction and phase, so that the sum of Eq. 9 (main text) could

be evaluated without any fictitious inconsistency regarding the two terms in the sum. For

instance, as the first two excited states of the donor are degenerate, state ordering may swap

between calculations, and so transition dipoles had to be correctly matched between softwares

when combining quantities, e.g. when taking the sum Vmet and V0 in order not to mix up
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quantities belonging to different excited states. Additionally, each dipole phase may differ

up to a factor of ±1 between calculations, so a convention based on the GAMESS results

was adopted and used to ensure the phases of V0 and Vmet matched this convention across

calculations and could be added with their corresponding proper sign. This a posteriori

correction was done by reversing the sign of the computed quantities when the transition

dipole included an arbitrary phase swap. This correction was done for calculations at each

individual distance R as phase discrepancies existed across the same calculations done at

different values of R.

Supplementary Note 2. Dependence of the EET results on the tip

position

Supplementary Figure 1: a) RETeff as a function of distance between the molecule centres
obtained with the tip’s protrusion centre placed on the middle of the PdPc aromatic ring
(solid blue line) and on the middle of the nearby lobe (red dashed line), as depicted in
Figure 4a (main text) via black spots 1-2. b) Corresponding numerical difference of the
simulated data of panel a).

As shown in Figure 4a (main text) two different tip positions have been considered for

evaluating RETeff . In one case, the tip apex is placed exactly on the middle of one of the

PdPc aromatic ring, whereas in the other it is located on the centre of the nearby orbital

lobe. In Supplementary Figure 1 we show the computed RETeff as a function of distance

2



between PdPc and H2Pc for the two tip positions (decay rates evaluated at the original

unmodified donor and acceptor frequencies), clearly showing that this spatial shift of the tip

protrusion does not affect the outcome of the simulations.

Supplementary Note 3. Dependence of the donor and acceptor

decay rates on the tip structure

Similar to Figure 7 (main text), plasmon-mediated decay rates are analyzed here in the

case of the larger tip structure of Figure 3b (main text), as illustrated in Supplementary

Figure 2. In this case, moving closer to resonance leads to a sizeable increase of both donor

and acceptor radiative and nonradiative decay rates which results in a decrease of the absolute

RETeff value (see Figure 6 main text), in agreement with results reported in Figure 7 (main

text). Nevertheless, with this tip structure radiative emission is much more enhanced than

metal-induced non radiative decay, compared to results of Figure 7 (main text) where the

other tip structure is used. This is mostly due to the tip’s larger size, which translates into

a larger NP-induced dipole moment that sizably contribute to the radiative rate expression

of Eq. 12 (main text). Indeed, this tip structure was previously shown to considerably boost

photoluminescence emission of single molecules, making TEPL experiments able to disclose

sub-molecular features.1,2

In this context, the plasmon modes of such tips that most efficiently couple with molecules

are those featuring charge localization at the tip apex. Previous works have shown that

the spatial electric field distribution over the molecular plane is much affected by the apex

geometrical features, thus corroborating that tip geometrical features can drastically affect

plasmon-mediated molecular properties.1–3
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Supplementary Figure 2: Comparison of donor and acceptor S1 states decay rates that con-
tribute to the EET efficiency, computed as in Eq. 7, as a function of donor-acceptor distance
in a logarithmic scale in the presence of the tip structure of Figure 3b (main text).The
metallic response affecting the different rates has been evaluated at the respective donor and
acceptor excitation frequencies (ωD ≈ 2.11 eV and ωA ≈ 2.02 eV, panels a and b, respec-
tively) and with the donor frequency shifted to the tip’s resonance peak energy (ωD = 2.35
eV) while keeping the same difference between donor and acceptor ωDA ≈ 0.09 eV (panels c
and d, respectively). Panels a and c show the nonradiative decay rate of the donor induced
by the metal (Γnr,met,D, blue line), the radiative decay rate of the donor in the presence
of the metal (Γrad,D, red line), the intrinsic nonradiative decay rate of the donor (Γnr,0,D),
the intrinsic (vacuum) radiative decay rate of the donor (Γrad,0,D) and the metal-mediated
electronic energy transfer rate (ΓEET,black line). Panels b and d show the corresponding
quantities for the acceptor molecule (excluding the EET rate), evaluated at the acceptor
frequency.
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Supplementary Note 4. Dependence of EET results on tip-molecule

distance

All results reported in main text are obtained with a fixed tip-molecule distance for a given tip

setup. Increasing the tip-molecule distance leads to an overall increase of RETeff as illustrated

in Supplementary Figure 3. This result is in agreement with what is observed in Figure 6

(main text) moving out of resonance. Indeed, in that case the absolute value of RETeff

increases because of smaller plasmon-mediated radiative and non-radiative decay rates that

enter into the denominator of Eq. 7 (main text). Enlarging the molecule-metal separation also

leads to a similar trend as plasmon effects on molecular decay rates progressively attenuate

because the mutual interaction gets weaker.
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Supplementary Figure 3: Comparison of RETeff as a function of tip-donor distance obtained
using the tip structure of Figure 3b, and evaluated at the donor absorption frequency of 2.11
eV (unmodified donor frequency, red line), and with absorption frequency shifted to 1.50 eV
(blue line). The donor-acceptor separation is kept fixed at ≈ 2 nm.
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Supplementary Note 5. Dependence of EET results on spectral

overlap between PdPc and H2Pc S2 state

The spectral overlap value entering into Eq. 9 is set to the experimental4 value of 1.4 eV−1

when the S1 state (Qx band) of H2Pc is involved, whereas the corresponding experimental

value for the S2 state (Qy band) is missing, since its contribution to the spectral overlap in

ref.4 has been neglected. All results reported in the main text consider the same J value for

both states, as sizable changes of the spectral overlap values for the S2 state contribution

do not lead to qualitative differences in the RETeff decay trend, as shown in Supplementary

Figure 4.
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Supplementary Figure 4: RETeff as a function of donor-acceptor distance obtained using
the tip structure of Figure 3a, and evaluated with the donor absorption frequency set to
2.75 eV. The spectral overlap value is set to the experimental value of 1.4 eV−1 for the S1

state of H2Pc (Jx), while the error bars of the J value for the S2 state (Jy) span the range
0.5 − 6.3 eV−1. The lower (upper) extreme of each red bar represents the corresponding
RETeff value computed using Jy = 0.5 eV−1 (Jy = 6.3 eV−1 ).
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