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S1. Geometric parameters of master molds

Lattice parameter, A (nm) Hole diameter, d (nm) | Hole height, h (nm)
300 150 150
400 296 350
200 298 350
600 330 350
Random (correlation distance 500) 300 350

S2. Coverage of the Rhodamine B-doped SU-8 layer

To verify that the layer of Rhodamine B-doped SU-8 conforms to our structures, we inspected
the samples using AFM and SEM. Initially, we analyzed a sample with A = 400nm to

measure the depth of the features and confirm that it matches the expected values from the
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measurements in the master. Figure S1 shows that the depth of the holes in the system
without the gain layer was approximately 230 nm after TiOy deposition. This measurement
is significantly lower than the expected values based on our masters. To investigate further,
we examined the sample using SEM to obtain cross-sectional views, as the AFM tip may
not be able to penetrate deeply enough to capture the full depth of the holes. Figure S2a
presents a SEM cross-sectional image of a sample with the gain layer. Upon measuring the
depth of the holes in this image, we obtained a value very close to the 350 nm expected from
our master.

Following the deposition of the Rhodamine B-doped SU-8 layer, the holes were filled
and no relief was observed on the top surface in the AFM measurements. Therefore, we
reassessed the thickness using the SEM micrograph (Fig. S2b), where we measured a value
of approximately 270 nm above the top layer of TiO,, thus confirming that the holes were

filled with this layer.
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Figure S1: AFM image of a sample with A = 400nm (left) alongside the profile of the holes
corresponding to the line drawn in the image (right).
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Figure S2: SEM cross-sectional images of a sample after coating it with the gain layer.
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Figure S3: PL intensity at each mode peak wavelength as a function of the excitation energy
density. Red, green, blue, and purple dots correspond to the four different peaks of the
A = 400 nm array, while the grey dots indicate the results for the system with A = 500 nm.
Please note that the PL measurements for the system with A = 500nm were conducted
seven months after fabrication, with the sample stored under ambient conditions. This
demonstrates the good chemical and structural stability of the samples and materials.
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Figure S4: (a) SEM micrograph showing the asymmetric deposition of TiOs inside the holes
of the array with A = 400 nm. (b) Transmittance measured at normal incidence using light
with different polarization characteristics. (c¢) Change in the transmittance spectrum when
scanning the illumination spot across the system.

a) 1.0 b
( ) ( ) — Sample 1
0.8 2 151 —— Sample 2
g
é 8 — Sample 3
g 0.6 % sol
g 2
§ 0.4 %
—— Sample 1 = 25¢
02F Sample 2 d
—— Sample 3
0.0 . L . L . L . .
500 550 600 650 700 610 620 630 640 650
Wavelength (nm) Wavelength (nm)

Figure S5: (a) Transmittance for three different samples of arrays with A = 400 nm measured
at normal incidence. (b) PL spectra for the three samples of panel (a), measured at three
different spots on each sample.



@ . (b)
’ 0 7F )
0.6 wt% Energy density (mJ cm™): 1.5 wt% Energy density (mJ cm?):
Zo0lk 0.25 2 6F 0.05 0.70
g 2. f2)
5 0.38 g 0.15 0.80
S 0.51 S 51 0.25 0.90
2T S 4| | 1.00
Z1.0} g; 3t ‘ 1.22
2 1.53 8 ‘
g = 2F I
= I |
= 0.5 = i ’ ‘
A
0 . . — . 0 / S A A
580 590 600 610 620 630 640 650 580 590 600 610 620 630 640 650
( ) Wavelength (nm) ( d) Wavelength (nm)
C
2.0 7
0.6 wt% 1.5 wt%
2 2 °r
=15} = [
S} 2
Q (]
é Wavelength (nm): ?'3 4+  Wavelength (nm):
T 1.0} 606 g 609
>
£ 23t 628
g 5 641
E05t E2r
— —
~ (=¥ 1+
00 PREP P | ol 1 1 1 1 1 P o0 . L L L
04 06 08 1.0 1.2 14 1.6 1.8 2.0 00 02 04 06 08 1.0 1.2
Energy density (mJ cm™) Energy density (mJ cm™)

Figure S6: (a,b) PL spectra for the A = 400 nm array with a layer of Rhodamine B-doped
SU-8 at dye concentrations of 0.6 wt% (a) and 1.5 wt% (b), measured for increasing excitation
energy densities. (c,d) PL intensity at each mode peak wavelength as a function of the energy
density, showing the lasing threshold for the samples in (a,b).
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Figure S7: Photograph of the setup used for the angular-resolved transmittance and PL
measurements. The sample is mounted on a rotatory stage adjusted to measure the trans-
mittance. The position of the detector can also be adjusted, allowing for the measurement
of the angle-resolved PL and the divergence of the lasing emission.
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