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S1: Nanocrystal synthesis
The synthesis of the nanocrystals was performed in two steps. First, the CdSe cores were obtained following the "Cao" method1. The estimation of the average core size and the concentration of the colloidal solution was obtained from the absorption spectrum of a diluted solution (10 µL in 3 mL of n-hexane), following2-3, to find: R cores = 1,45 nm and C = 25,6 µM. From these data, shell growth was performed via the SILAR method and the resulting solution characterized in absorption and photoluminescence4-5. The resulting NCs have oleic acid (OA) ligands, solubilized in n-hexane. Extinction coefficient from the core/shell structures at 350 nm was 1,72 × 106 M-1cm-1, estimated through the absorption spectrum under the assumption of conserved concentration between core & core/shell solutions.
One quarter of the NCs synthesis (2,5 mL) are introduced into a 250 mL tricol, with 10 g of trioctylphosphine oxide (TOPO) and 5 mL of tricoctylphosphine (TOP). The whole solution is heated under stirring until 70°C is reached, which melts the TOPO. The contents of the tricol are then degassed to evacuate the hexane and oxygen, before passing under argon atmosphere. The mixture is left under stirring for 1 h at 70°C. The resulting solution is then separated in 4 Falcon tubes of 50 mL and completed with ethanol. After centrifugation at 10 000 RCF for 5 min, the supernatant can be discarded and the precipitated NCs[TOP/TOPO] are resolubilised in toluene. The resolublisation in toluene is done with 2,5 mL to keep the concentration as unchanged as possible. Optical properties in solution are typically unchanged for this kind of ligand exchange. 







S2: Microscope and AFM images of the TiO2 waveguides
[image: ]
Figure S2-1: Bright field image of the sample with TiO2 structure on the IEWs.
Figure S2-1 presents a bright field image of the sample, after fabrication, with TiO2 structures on top of the IEWs. After NCs functionalization, we carried out an Atomic Force Microscope (AFM) study on the sample at the level of the TiO2 structures to know their dimension’s parameters (Figures S2-2a & S2-2b).
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Figure S2-2: S2-2a) AFM Image, S2-2b) TiO2 structure profile.
Five TiO2 structures have been studied to have an average of the height, length and width parameters. In the following table, the parameters obtained are compared with the theoretical parameters.
	
	Theoretical parameters
	Experimental parameters

	Width (nm)
	190
	20510

	Height (nm)
	175
	173.45

	Length (µm)
	35
	34.55



The values obtained via AFM are of the same order of magnitude as those theoretical.






S3: Nanocrystal ensembles over the waveguide sample
To have NCs everywhere on the sample, after the evaporation of the TiO2, the sample was directly developed in acetone. Then we took up the principle of functionalization as explained in the article.
NCs photoluminescence was observed with an excitation at 532 nm directly on the glass part of the IEW-TiO2 structure sample. This NC photoluminescence on glass is shown in black in Figure S3-1a. CdSe/ZnS NCs emit at 610 nm or so and have a FWHM of 27 nm. The laser is then placed on a waveguide. The emission obtained is represented by the red curve. The NCs emission peak is centered at 610 nm with a FWHM of 34.6 nm, the fluorescence of the waveguide with the structure is also present with a maximum at 675 nm (in red in Figure S3-1a). The NCs photoluminescence is also studied at the level of the structure of TiO2 on IEW, represented in Figure S3-1a in blue. The NCs emission is present at 610 nm (FWHM = 32.6nm), but there is also fluorescence from the guide which is present at 675 nm. The addition of the TiO2 structure on waveguide reduces the photoluminescence of the NCs compared to the case of the bare guide. The purpose of this high index layer is to allow a better coupling of the emission of the NCs in the waveguide, it is therefore expected to have a decrease in this photoluminescence in the case of the TiO2 structure. A shift in the red is observed when the NCs are close to the guide or the TiO2, which can be caused by a change of index between the substrate, the guide, and the TiO2 structure.
The waveguide fluorescence has been studied to better understand the NCs spectrum on the waveguide (red spectrum in Figure S3-1a). The 532 nm laser was placed on a blank IEW sample on a guide, and the fluorescence is obtained from 575 to 750 nm with two peaks, one at 617 nm or so (FWHM = 59.5 nm) and the second at 676 nm (FWHM = 51.4 nm)6,7. In Figure S-3b, the laser was placed at different locations to observe the fluorescence of different elements. When the laser is placed at the level of the TiO2 structure on the guide, the fluorescence increases but is the same as that of the guide alone. If the laser is placed at the level of the TiO2 on glass (pink spectrum in Figure S3-1b) there is a small peak of fluorescence at 675 nm8. The glass does not fluoresce for a 532 nm excitation as shown by the black curve in Figure S3-1b. 
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 Figure S3-1: Excitation with a CW 532 nm laser. S3-1a) NCs photoluminescence spectrum, on glass in black, on IEW in red and on a TiO2 structure on IEW in  blue. S3-1b) Fluorescence of glass substrate in black, of IEW in red, of IEW with TiO2 structure in blue and of TiO2 structure in pink.
Following this, the NCs lifetime is studied in different environments. In Figure S3-2, in black, the lifetime of the NCs on the substrate is represented as a reference. In Figure S3-2, the NCs lifetime when the NCs placed on the waveguide (red curve) decreases compared to the case on glass. This decrease in the lifetime represents the coupling of NCs emissions into the waveguide. If a TiO2 structure is added to the waveguide, the NCs lifetime decreases further (blue curve). The addition of a high index structure allows better coupling of the NCs in the waveguide.
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Figure S3-2: NCs lifetime measurement on different substrate: on glass in black, on IEW in red and on a TiO2 structure on IEW in  blue.
To know the lifetime of CdSe/ZnS NCs in different environments, we modeled the following formula:
	
	(6)



The values obtained are presented in the following table according to the environment in which the NCs were placed:
	
	 en ns
	 en ns

	NCs in glass substrate
	3.39
	20.09

	NCs in IEW
	3.2
	18.46

	NCs in TiO2 structure on IEW
	3.05
	16.53



From the lifetimes obtained on the different structures, the Purcell factor can be calculated as follows:
 					(7)
where  represents the NC lifetime on the glass which serves as a reference and where  represents the NC lifetime near the waveguide or near the TiO2 on the waveguide.
The Purcell factor was calculated in the case where the NCs are on the waveguide and the case where the NCs are on the TiO2 structure to find:
	
	(8)


A single mean value for the lifetime is calculated by taking the average of the two characteristic times  and  with an equal weight for each contribution.
The values obtained experimentally are of the same magnitude as that expected by the simulations (see main article). By adding a high index structure of TiO2 to the waveguide, it is thus possible to increase the Purcell factor and to increase the coupling efficiency in the guide.
The sample was then pigtailed with optical fiber by the company TeemPhotonics. A 532 nm CW laser is initially placed on the IEW pigtail. The NCs will be excited and emitted at 610 nm. NCs emission will be coupled into the waveguide. To verify this, the photoluminescence at the fiber output obtained, Figure S3-3 red curve, corresponds to the NC emission at 610 nm. The laser was then placed on the TiO2 structure, as before, photoluminescence at 610 nm is obtained as shown in the blue curve in Figure S3-3. In the case of TiO2, the emission at the fiber is greater (multiplication by 1.5) compared to that obtained directly when the laser is on the waveguide. The TiO2 high index structure allows a better coupling of the NCs emission in IEW.
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Figure S3-3: Fibre output photoluminescence for different position of the 532 nm CW laser, in red on the IEW alone and in blue on the TiO2 structure on the guide.










S4: Other hybrid photonic sources
Two other IEWs have been identified as single photon sources, on the same sample as what we presented in the article. Figure S4-1a shows the emission of NCs on the TiO2 structure on IEW by an excitation at 532 nm. All photoluminescence spectra show emission a fine peak at 610 nm (FWHM ≈ 28 nm) corresponding to NCs photoluminescence, as well as the fluorescence of TiO2 on the waveguide with a wide peak at 675 nm (FWHM ≈ 55 nm). These two IEWs were then assembled with a fibre by Teem Photonic. The emission at the fiber exit, figure S4-1b, represents that of the NCs at 610 nm. Figures S4-1c S4-1d present the g(2) autocorrelation measurement of these two NCs. These 2 NCs are single photon emitters because the g(2)(τ=0) is less than 0.5 in both cases. The deposition method is therefore reproducible and makes it possible to create sources of fibered single photons.

[image: ]
Figure S4-1: S4-1a) NC photoluminescence spectrum on a TiO2 structure on a waveguide via objective detection S4-1b) Emission at fiber end, S4-1c & d) second-order autocorrelation functions corresponding to the spectra in S4-1a, for two different IEWs, with pulsed laser at 532 nm.
For each unique NC we measured the lifetime of this one and we went back to the Purcell factor. The values obtained are presented in the following table.
Summary of the different tester guides:
	
	IEW 2
	IEW 3
	Theory

	NC lifetime 
	9.81
	9.86
	/

	Purcell factor
	1.2
	1.19
	1.45



The addition of a high index structure allows a better coupling of the emitter emission in the waveguide. As has been demonstrated, by adding the structure of TiO2 the Purcell factor is higher which allows a better coupling efficiency. The unique NC via this high index structure makes it possible to obtain fluorescence at the output of the optical fiber.
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