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Figure S1 Schematic representation of the typical process flow used to fabricate the waveguide chips.
The detailed description of the fabrication steps and the parameters used is given in Ref. 1.

S3



Figure S2 Adding lensed fibers to an existing microscope to couple light inside the waveguide chip. (a)
Custom-made holders for lensed fibers, consisting of standard components (Thorlabs, 1xPT1 translation
stages for each axis with AP90 right-angle plate or 1xPT3A assembly, and HFV002 fiber holder) and a 3D-
printed adapter (STL file available at: doi.org/10.5281/zenodo.3354120). The optional adjustable flip
platform (Thorlabs, FP90) can be added to couple light into the on-chip grating couplers at a certain
angle. The lensed fiber itself can be purchased from OZ Optics, item number TSMJ-3A-633-5/125-0.25-
10-2.5-12-1. (b) The optical setup (inverted microscope) with an added lensed fiber on the custom-
made holder. The green laser is coupled into the on-chip waveguide by aligning the lensed fiber tip with
the entrance of the waveguide. The USB-microscope (DinolLite) and a small CMOS camera (Thorlabs) on
top are used for alignment. (c) A zoom-in, showing the coupled laser light inside the lensed fiber and the
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waveguide chip.

Figure S3 Large-area CVD-grown MoS2 flakes transferred to the waveguide chips. (a) Imaged in air using
an air objective (Olympus LMPlanFL N, 100x, NA 0.8) (b, c) The same flake imaged using a dipping
objective (Nikon CFI Plan 100XC W, 100x, NA 1.1) in DI water and in 70% ethanol, respectively. The blur
in c) comes from the index mismatch between water and ethanol. Scale bar: 25 ym
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Figure S4 hBN flakes transferred to different imaging wells on different waveguides. (a, c) Fluorescent
images obtained using 641 nm laser excitation (5’000 frames, averaged). (b, d) Reconstructed super-
resolved images, obtained from the same stack of 2’000 frames. Scale bar 20 um.
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Figure S5 Spectra of optically-active defects in hBN, transferred onto the waveguide chips. (a) Spectrum
of an ensemble of emitters in hBN, obtained using a widefield spectral super-resolution technique from
Ref. 2, averaged over a field of view of 25x25 um?. (b) Spectrum of emitters in hBN collected from a
diffraction-limited spot using a fibre-coupled spectrometer (QE Pro, Ocean Optics) with the following
parameters: 200 uW excitation power, 1s acquisition time, 100 averages. Both spectra were obtained
using 561 nm laser excitation and are in good agreement with the published data from Ref. 2 (Type B
emitters). The differences in the two spectra are due to different dichroic mirrors on the two setups used.
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Figure S6 Temporal properties of the blinking emitters in hBN (a) A typical timetrace of a single emitter
from Fig. 3¢, showing mean counts over the acquired image stack. (b) A zoom into a region from (a)
showing distinct ON and OFF states for the emitter, depicted in the frame series above. (c)Blinking
statistics of the hBN emitters on waveguides (and the parasitic background defects in the silica
cladding). The distribution of ON and OFF times has a power law dependence with the following values:
Oon = -2.7, dorr = -1.9 (background); gy = -3.0, agrr = -1.45 (hBN). The values of ON and OFF times for
the CVD-grown hBN flakes are consistent with the previously published data® on the same material,
though the exact values might be affected by the substrate.
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Figure S7 Estimating average densities of optically-active defects in hBN flakes. a) Reconstructed super-
resolved image from Fig. 3c. The colored squares show the ROIs on three different hBN flakes chosen to
estimate the average densities of defects. (b-d) Corresponding zoom-ins into ROIs from (a). The average
densities are: 341 um= (b), 234 um= (c) and 116 um2 (d), and were calculated as the number of emitters
per square micrometer using the data generated during the localization process®. To calculate the
number of emitters, all localizations were merged using the ThunderSTORMP merge function with the
following parameters: maximum distance — 20nm, max. frames per molecule — 0 (unlimited), maximum
off frames -500. The manual selection of ROIs can be replaced by an image recognition algorithm,
segmenting the hBN flakes from the background and calculating the number of emitters in each area
(e.qg. using the free ilastik® software). Scale bar: 10 um (a), 1 um (b-d)
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