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SUPPORTING INFORMATION

Figure S1: HIM images of B1, B2, B3 arrays (scale bar 500nm); D1, D2, D3 arrays (scale bar 200nm) and Ring array (scale bar 

500nm).
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The average PL lifetime is given by Equation (S1),

                                   (S1)
𝜏𝐴𝑣𝑔=

𝐼1 ∙ 𝑡1
2 + 𝐼2 ∙ 𝑡2

2

𝐼1𝑡1 + 𝐼2𝑡2

where  and  are the intensity amplitudes of the exponential decays with two different lifetimes  and , 𝐼1 𝐼2 𝑡1 𝑡2

respectively. 
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Figure S2: QW PL (green line), QD absorption (blue line) and PL (red line) spectra, along with absorption (dashed black line) and 

scattering (dotted black line) spectra for Box arrays B1, B2, B3 (a,c,e), Disc arrays D1, D2, D3 (b,d,f) and Ring array (g), 

respectively.
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Figure S3: Maps of the field intensity in the x-z plane at the donor emission wavelength for Box arrays B1, B2, B3 (a,c,e), Disc 

arrays D1, D2, D3 (b,d,f) and Ring array (g), respectively under plane wave excitation. The green line gives log10 |E| 2 = 0.5 for direct 

comparison.
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Figure S4: Maps of the field intensity in the x-z plane at the acceptor emission wavelength for Box arrays B1, B2, B3 (a,c,e), Disc 

arrays D1, D2, D3 (b,d,f) and Ring array (g), respectively under plane wave excitation. The green line gives log10 |E| 2 = 0.5 for direct 

comparison.
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The calculation of the injected carrier density, n, is given by Equation (S2),

  ,    (S2)
     * 1 exp * 1

* * * InGaN active
active

Pn d R
h d f


 

     

where P is the laser pumping power,  is the energy of the injected photons,  is the spot size of pumping laser, h 

dactive is the thicknesses of the active region, f is the repetition rate of pumping laser, αInGaN is the absorption coefficient 

of the InGaN QW, and R is the reflectance at the wavelength of the pump laser at 405 nm, respectively.[1,2]  Here the 

spot diameter is 0.43 µm, dactive is 2 nm, f is 10 MHz, αInGaN is 104 cm-1 and R is 0.15.

Figure S5 (a) The QW emission at t=0 as a function of injected carrier density. Inset: The average QW PL lifetime as a function of 

injected carrier density. (b). The spontaneous emission rate of the QW with (red circles) and without (black squares) QDs as a 

function of injected carrier density.

Figure S6: Lifetime ratio of the acceptor QDs on bulk GaN substrate as a function of nanostructure.
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As described earlier, to determine whether the NP arrays cause direct quenching or enhancement of the QD emission, 

the different nanostructures were built directly onto bulk GaN. Figure S7 (a) shows the QD PL decays on and off the 

nanoring array on a GaN substrate. On the array the QD PL lifetime is reduced by (21 ± 2) % from 8.1 ns to 6.4 ns. 

Figure S7 (b) shows the QD lifetime on and off the nanoring array on the QW substrate. Here the QD lifetime on the 

array is increased by (10 ± 1) % due to pumping via plasmon-enhanced FRET from the QW to the QDs.

Figure S7: The QD PL decay on and off the Ag nanobox array on a GaN bulk layer. (b) QD PL decay on and off of Ag nanobox 

array on the QW sample. The insets show the PL decays over a 40 ns range. (c) QD lifetime enhancements as a function of 

nanostructure.

Similar analysis of the QD TRPL was completed for all the NP arrays. The overall QD lifetime increase is calculated as 

the ratio of the change in lifetime on GaN divided by the change in lifetime on the QW. Using the nanoring array as an 

example; we had a reduction on the NP array of (21 ± 2) % on GaN and an increase of (10 ± 1) % on the MNPs on the 

QW. Therefore overall QD lifetime increase on the nanoring array is given by 1.1/0.79 = 1.39, representing an overall 

QD lifetime increase of (39 ± 8) %. Figure S7 (c) shows the overall QD lifetime enhancement as a function of 

nanostructure. An overall increase in the QD lifetime is seen for all structures, providing further evidence from the 

acceptors that plasmon-enhanced FRET occurs for all NP arrays.
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