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Supplementary Figures 
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Supplementary Fig. 1. SEM images of MoS2 NRs grown on F-mica. (a) Low magnification SEM image showing as-grown NRs and seed NPs that did not grow into NRs. (b) Enlarged view SEM image, highlighting as-grown NRs with NPs remaining on the tip after growth (active NP), and NPs that did not grow into NRs (dead NP).
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Supplementary Fig. 2. Three typical plots of width change along the length of an individual NR. Inset in the middle is a SEM image of the NR shown by black squares. The start side (upper inset SEM image) is wider than the end part (lower inset SEM image). The NR width reduces as the ribbon grows longer, then keeps approximately unchanged at some point till the end. The initial width is generally ~2 times wider than the final width. 
In our growth method, the seed droplet is the only source for Mo atoms, therefore NR growth inevitably leads to reduction of droplet size because of irreversible consumption of Mo atoms from the droplet by grown NR. 
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Supplementary Fig. 3. Raman spectrum of MoS2 NRs grown on F-mica. (a) Optical microscope image of SL MoS2 NRs grown on F-mica. (b) Raman spectrum of the MoS2 NR shown in (a) excited by 532 nm laser, showing an energy difference of 19.7 cm-1 between A1g and E12g mode, characteristic of SL MoS2.
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Supplementary Fig. 4. (a) SEM image of seed NPs deposited in step 1. (b) SEM image showing the same area as in (a) after annealing at 750 ºC for 1 minute under Ar flow. Insets are enlarged views of the circled NPs in (a) and (b). (c) EDS spectra of the NPs circled in (a) and (b). 
It is clear that without sulfur, after annealing the NPs did not move and there is no precipitation out of the NPs. The NP sizes are reduced due to evaporation during the annealing. The overall composition does not change after annealing. These experimental results confirm that without sulfur, there is no precipitation and no moving of the droplets, even though they are liquified at the annealing temperature, proving the sulfur is the reason for precipitation and therefore moving of the NP.
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Supplementary Fig. 5. Sulfur vapor pressure (Psulfur) dependence on the temperature (Tsulfur).
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Supplementary Fig. 6. SEM images for NR length (L) vs. width (W) study. (a) A typical SEM image of SL MoS2 NRs grown at 730 ºC for 180 s with the heating temperature for sulfur powder (Tsulfur) at 200 ºC. Dashed lines indicate a longer NR (red) and a shorter NR (blue). (b, c) Enlarged view of the longer, wider NR and the shorter, narrower NR indicated in (a). (d, e) SEM image of SL MoS2 NRs grown at 730 ºC for 180 s with Tsulfur = 130 and 250 ºC, respectively. Insets are enlarged views of the red-boxed areas.
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Supplementary Fig. 7. NR L vs. W relation. Statistics on dependence of MoS2 NR L on W after sulfurization at 730 ºC with Tsulfur at 250 ºC for 180 s (green symbols) and 240 s (purple symbols) for comparison. The NRs are generally longer after growth for 240 s than those for 180 s.
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Supplementary Fig. 8. Growth of SL MoSe2 NRs. (a) SEM image of SL MoSe2 NRs grown from pre-deposited Na-Mo-Ni-O seed NPs on F-mica. The grown NRs were transferred onto a SiO2/Si substrate for elemental analysis and optical measurement. (b) EDS spectrum of the tip NP on the grown MoSe2 NR (inset) transferred on a SiO2/Si substrate. (c) Optical microscope image of SL MoSe2 NRs transferred on a SiO2/Si substrate. (d) Typical Raman (up) and PL (down) spectra of SL MoSe2 NRs measured from those in (c). 
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[bookmark: OLE_LINK57]Supplementary Fig. 9. Atomic structure of SL WSe2 NRs revealed from STEM characterization. (a) Low-magnification STEM image of a WSe2 NR. (b, c) Atomic resolution HAADF-STEM images showing that one side of the NR has a W-terminated zigzag (W-ZZ) edge (i.e., dashed green box 1), while the other side has a Mo-terminated zigzag (Mo-ZZ) edge (i.e., dashed green box 2). (d) Low-magnification STEM image of a WSe2 NR with a fold/ripplocation. (e, f) Atomic resolution HAADF-STEM images showing atomic structure around the fold (e) and the Se-ZZ edge (f).
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Supplementary Fig. 10. AFM characterization on Au nanocones. (a) AFM image of array of Au nanocones fabricated on a SiO2/Si substrate. (b, c) 3D vision of AFM images of array and individual Au nanocone. (d) Hight profile of the Au nanocone shown in (c), through the apex.




Supplementary Discussion on the Quantum Emission from Strained SL MoS2 NR
Although localized strain-induced bright narrowband emissions from QD-like states in SL flakes of WSe2, WS2, and MoSe2 at cryogenic temperatures are firmly established by many experimental studies1-4, observations of analogous emitters in SL MoS2 are mostly lacking. So far fewer experimental reports of quantum light emission in SL MoS2 have relied on the deliberate and precise generation of localized defects with a He ion focused ion beam (FIB)5. The strain-induced quantum light emission from SL MoS2 is for the first time reported in this work. Possible mechanisms revealed in theoretical studies include strain-induced confinement due to nano-wrinkles6,7 and hybridization of band-edge defect states with excitons where the energy of the exciton is reduced to that of the defect level by the localized strain8. We speculate that in the SL MoS2 NR here, sufficient localized strain is achieved to realize optically active, strain-induced QD-like states. The localization may be enhanced by the nanoribbon geometry, and we do not observe any signatures of the hybridization with defect states (such as significant line narrowing).
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