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Supplementary Note 1

Our homemade 3D printed stage has a speed limitation as 25, 10, and 5 pum/s, high-enough position
reproducibility with feasible step size of 0.5 um. Thus, the power control over the laser beam was chosen
as the primary parameter to tune the NPs deposition rate, size, and density. Based on this, we evaluate the
total irradiation time normalized to the beam area, speed, and steps.

Supplementary Table 1 | Edge-specific WSe2 NRs decorated with AgNPs within different time, speed

and laser power. The table presents the original data for Fig. 3.

Laser fluence, Linear scanning | Beam-size area Laser power, NP’s size, pm NP’s density,
pI/um? speed, pum/s irradiation mwW counts/pum
time, s
4.6 10 5 ~0.2 43.1+20.3 3012
15.3 10 5 ~0.6 34.8+13.2 50+0.6
35 25 2 ~3.0 32.0£10.3 55+27
80 25 2 ~7.8 28.6+6.9 10.7£22
120 25 2 ~11.7 30.3+10.6 94+20
300 25 2 ~29.6 31.3+£87 119+13
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Supplementary Fig. 1| 6P organics growth direction analysis on 2D WSe: fakes. a Binary map of the nanoribbons generated
from a 60x60 um? AFM image. b 2D-FFT of a providing the growth directions (inverse space) in white italic and the difference
between the nearby registry directions in solid light green. ¢ and d are analogous to a and b only with nanostructure self-
assembly further from the equilibrium (lower deposition temperature). In case of a near-equilibrium growth of the 6P on WSe;
(a, b) only three primary growth directions were observed, separated by 60° (b). These directions most likely correspond to the
crystallographic zigzag direction of WSe,, as the phenylene molecules were grown. Nanostructures assembled under non-
equilibrium conditions (c, d) tend to have also the secondary set of the self-alignment directions. Consequently, the
nanostructures grow with about 30° interval (d), and effectively alternate between predominantly armchair and zigzag
directions of the nanoribbons. e An example of SEM micrograph (the scale bar is 1 um) with nearly 30° and nearly 90°
nanoribbon joints demonstrating that no significant difference of the predominant nanoribbon direction was observed in the NP
decoration.
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Supplementary Fig. 2 | Laser treatment of MoSz immersed in 1 mM AgNO:s. a Micrograph of a MoS; nanoribbon network
that was exposed with laser fluence of ~20 pJ/um?. Instead of edge-specific growth of AgNPs (as observed on WSe;
nanoribbons under the same conditions), in this case large elongated structures were observed. b EDX spectrum of these features
(bright elongated structures in the SEM micrograph marked as red circle in a shows signature of Ag, S, and Si substrate. ¢
Optical micrograph of an exfoliated MoS; flake with a mono and trilayer flake attached to thicker “bulk-like” crystal. d the
same region after a 300 pJ/um? Ag NP decoration attempt. Red rectangle indicates the laser scanned area. Red and black dots
in d indicate the points where Raman spectra were taken. e Raman spectra of the formed dendritic features. The dominant mode
at 894 cm! is associated with Ag2MoOQ,, while the peak position is associated with the p-phase’ 3.
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Supplementary Fig. 3 | Laser treatment of WSz. a Topography (AFM) of a WS, nanoribbon network exposed with laser
fluence of ~100 pJ/um?.b Comparative Raman spectra from bare Si substrate, non-treated nanoribbons, but immersed to the
silver nitrate solution, and obtained tungsten oxides* after NP decoration attempt. In addition to WOy broadband Raman peak
from 800 to 1000 cm™ there is a peak around 250 cm attributed to the Ag.S nanoclusters®.
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