These data files have been used in D. McArthur, and F. Papoff, "Gap enhanced fluorescence as a road map for the detection of very weakly fluorescent emitters from visible to ultraviolet",  Scientific Reports, 7: 14191 (2017) | DOI:10.1038/s41598-017-14250-x. The order of the figures in the published version has been changed with respect to first submission; for this reason, the file names do not always match the figure numbers and one should instead use the following table to associate the data files with the corresponding figures. The old Readme contained in the zip file can be ignored. The data presented is for coupled nanoparticles and substrates, both made of the same metal, with a dipole emitter in the gap between the two. In all data, the dipole emitter is assumed to be polarized orthogonal to the substrate. We consider two types of particles; rods and spheres. The rods are cylinders with semi-spherical end caps, and a width of 30 nm. We consider various sizes of rod semi-axis (half the length), sphere radius, and particle-substrate gap and investigate the effect of the nanostructures on the decay, emission and quantum yield of the emitter over the wavelength range 150-650 nm. The following table gives the correspondence between the figure numbers in the Scientific Reports manuscript and the data files given here in csv (comma-separated values) format. 
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fig6a.csv, fig6b.csv
6b,c
fig12a.csv, fig12b.csv
7a,b
fig6c.csv, fig6d.csv
7c,d
fig12c.csv, fig12d.csv
8
Fig7.csv
9
Fig13.csv

In fig2a.csv is the data to plot the Purcell factor for rods with a 60 nm semi-axis, 5 nm above a substrate over a range of wavelengths. We compare the results for particle and substrate both made of aluminium, silver and gold. In fig2b.csv, we instead show the radiative enhancement for the same structures – the energy transmitted to the far field in the upper half-space normalized by the energy radiated by a dipole in a homogeneous medium (air) over 4p sterad. We observe that only aluminium has radiative resonances in the ultraviolet. In both files, Column 1 = wavelength, Column 2 = aluminium, Column 3 = silver, Column 4 = gold.

In fig3a.csv and fig3b.csv, we again show the Purcell factor and radiative enhancement but this time exclusively for aluminium nanorods and substrates, where the semi-axis of the rod is varied between 20 nm and 70 nm in steps of 10 nm, with a 5 nm gap between particle and substrate. We observe that even the shortest rod has radiative resonances of at least 2 orders of magnitude in the deep ultraviolet. In both files, Column 1 = wavelength, Column 2 = 20 nm, Column 3 = 30 nm, Column 4 = 40 nm, Column 5 = 50 nm, Column 6 = 60 nm, Column 7 = 70 nm.

In fig4a.csv, we show the Purcell factors for 60 nm aluminium nanorods, where the particle-substrate gap is varied between 5 nm and 20 nm in steps of 5 nm, with the dipole always in the centre of the gap. The increase in Purcell factor as the gap is reduced is of two orders of magnitude and it is larger for weakly radiative modes than for radiative modes. In fig4b.csv, we show the quantum yields for the same nanostructures, which do not vary much as the gap is increased. In both files,   Column 1 = wavelength, Column 2 = 5 nm, Column 3 = 10 nm, Column 4 = 15 nm, Column 5 = 20 nm.

The files named fig5a.csv and fig5b.csv contain data to plot the mode landscapes for the 60 nm aluminium nanorod with a 5 nm particle-substrate gap. The mode traces in these three dimensional plots are an intrinsic characteristic of the nanostructures and do not depend on the incident field. The sensitivity (vertical axis) of a trace is the reciprocal of the denominator of the projector into the mode corresponding to the trace. The higher is the sensitivity, the higher is the corresponding mode amplitude for a given value of the coupling between the dipole field and the mode, which is the numerator of the projector into the mode. The two horizontal axes are the wavelength and the mode number, with mode pairs ordered according to the surface correlation between the internal and scattering mode of the pair. The traces are colour coded according to the individual mode contributions to the Purcell factor, 5a, which is determined directly from the surface Green’s function. In 5b, the traces are colour coded according to the relative amount of energy radiated by each mode into the upper half space, normalized by the corresponding energy radiated by  a dipole in free space. These figures show that peaks in both the Purcell factors and far field enhancement are dominated by the resonances of very few modes. In all files, Column 1 = wavelength, Column 2 = Mode number, Column 3 = Mode sensitivity. In fig5a.csv, Column 4 = Surface Green’s tensor component zz (imaginary). In fig5b.csv, Column 4 = Normalized scattering power per mode into the detection cone.

The files named fig6‘a-d’.csv contain data to plot the radiation patterns for the total field and dominant modes of the 60 nm aluminium nanorod with a 5 nm particle-substrate gap, at wavelengths where we observe resonances. When there are two dominant modes, the total intensity is reduced along the direction of maximal emission of the dominant modes, a and b. The total field and the dominant mode radiation patterns are almost indistinguishable when there is only one dominant mode, as in c and d. The relevant fields were calculated at: ‘a’ 164 nm; ‘b’ 190 nm; ‘c’ 260 nm and ‘d’ 560 nm. In all files, Column 1 = Scattering angle, Column 2 = Total field. In fig6a.csv, Column 3 = mode 1, Column 4 = mode 4.  In fig6b.csv, Column 3 = mode 1, Column 4 = mode 15.  In fig6c.csv, Column 3 = mode 1.  In fig6d.csv, Column 3 = mode 8.

The file fig7.dat contains data to plot the near field intensity patterns, for resonsant modes of the 60 nm aluminium nanorod with a 5 nm particle-substrate gap, on a 100 x 150 nm xz-plane through the centre of the particle. Column 1 = x position, Column 2 = z position, Column 3 = Electric field intensity for mode 1 at l = 190 nm,  Column 4 = Electric field intensity for mode 1 at l = 260 nm,  Column 4 = Electric field intensity for mode 8 at l = 560 nm.

In fig8a.csv is the data to plot the Purcell factor for spheres with a 60 nm radius, 5 nm above a substrate over a range of wavelengths. We compare the results for particle and substrate both made of aluminium, silver and gold. In fig8b.csv, we instead show the radiative enhancement for the same structures – the energy transmitted to the far field in the upper half-space normalized by the energy radiated by a dipole in a homogeneous medium (air) over 4p sterad. We observe that only aluminium has radiative resonances in the ultraviolet. In both files, Column 1 = wavelength, Column 2 = aluminium, Column 3 = silver, Column 4 = gold.

In fig9a.csv and fig9b.csv, we again show the Purcell factor and radiative enhancement but this time exclusively for aluminium spheres and substrates, where the radius of the sphere is varied between 20 nm and 70 nm in steps of 10 nm, with a 5 nm gap between particle and substrate. We observe that even the smallest sphere has radiative resonances of at least 2 orders of magnitude in the deep ultraviolet. In both files, Column 1 = wavelength, Column 2 = 20 nm, Column 3 = 30 nm, Column 4 = 40 nm, Column 5 = 50 nm, Column 6 = 60 nm, Column 7 = 70 nm.

In fig10a.csv, we show the Purcell factors for 60 nm aluminium spheres, where the particle-substrate gap is varied between 5 nm and 20 nm in steps of 5 nm, with the dipole always in the centre of the gap. The increase in Purcell factor as the gap is reduced is of two orders of magnitude and it is larger for weakly radiative modes than for radiative modes. In fig10b.csv, we show the quantum yields for the same nanostructures, which do not vary much as the gap is increased. In both files, Column 1 = wavelength, Column 2 = 5 nm, Column 3 = 10 nm, Column 4 = 15 nm, Column 5 = 20 nm.

The files named fig11a.csv and fig11b.csv contain data to plot the mode landscapes for the 60 nm aluminium sphere with a 5 nm particle-substrate gap. The mode traces in these three dimensional plots are an intrinsic characteristic of the nanostructures and do not depend on the incident field. The sensitivity (vertical axis) of a trace is the reciprocal of the denominator of the projector into the mode corresponding to the trace. The higher is the sensitivity, the higher is the corresponding mode amplitude for a given value of the coupling between the dipole field and the mode, which is the numerator of the projector into the mode. The two horizontal axes are the wavelength and the mode number, with mode pairs ordered according to the surface correlation between the internal and scattering mode of the pair. The traces are colour coded according to the individual mode contributions to the Purcell factor, 11a, which is determined directly from the surface Green’s function. In 11b, the traces are colour coded according to the relative amount of energy radiated by each mode into the upper half space, normalized by the corresponding energy radiated by  a dipole in free space. These figures show that peaks in both the Purcell factors and far field enhancement are dominated by the resonances of very few modes. In all files, Column 1 = wavelength, Column 2 = Mode number, Column 3 = Mode sensitivity. In fig11a.csv, Column 4 = Surface Green’s tensor component zz (imaginary). In fig11b.csv, Column 4 = Normalized scattering power per mode into the detection cone.

The files named fig12‘a-d’.csv contain data to plot the radiation patterns for the total field and dominant modes of the 60 nm aluminium sphere with a 5 nm particle-substrate gap, at wavelengths where we observe resonances. The total field for the sphere is always less than that of the resonant modes. At shorter wavelengths the total field is more strongly backscattered than for the nanorod. The relevant fields were calculated at: ‘a’ 170 nm; ‘b’ 210 nm; ‘c’ 280 nm and ‘d’ 600 nm. In all files, Column 1 = Scattering angle, Column 2 = Total field. In fig12a.csv, Column 3 = mode 1, Column 4 = mode 6.  In fig12b.csv, Column 3 = mode 6, Column 4 = mode 16, Column 5 = mode 24.  In fig12c.csv, Column 3 = mode 9, Column 4 = 21.  In fig6d.csv, Column 3 = mode 19, Column 4 = mode 27.

The file fig13.dat contains data to plot the near field intensity patterns, for resonsant modes of the 60 nm aluminium sphere with a 5 nm particle-substrate gap, on a 150 x 150 nm xz-plane through the centre of the particle. Column 1 = x position, Column 2 = z position, Column 3 = Electric field intensity for mode 1 at l = 170 nm,  Column 4 = Electric field intensity for mode 9 at l = 280 nm,  Column 4 = Electric field intensity for mode 27 at l = 600 nm.

