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          The synthesis of gold nanoparticles (AuNPs) by ligand free Pulsed Laser Ablation in water is 

not studied in details in literature due to the difficulties in obtaining colloidal dispersion of AuNPs 

with controlled dimensions, specific Localized Surface Plasmon Resonance and long-term stability 

[1] without the addiction of specific stabilizing agents or post synthesis irradiation processes [2,3]. 

We find that, under specific experimental conditions, the ablation of a gold target in water 

environment enriched by NaOH, leads to the simultaneous synthesis of long-term stable 

Au@carbynoid nanocomposites (NCs) [4] containing a carbon-rich shell with mixed sp-sp2 

hybridization, together with luminescent sp2 carbon dots (Cdots). 

           Varying the experimental parameters, we are able to control both the dimension and the blue 

shift of the LSPR band associated to the Au@carbynoid NCs from 520 nm to approximately 510 

nm, while the central wavelength luminescence of the Cdots, can tuned between 400 and 415 nm. 

Due to the steric component associated to the carbynoid shell, the NCs present an enhanced stability 

in water environment with high ionic force (i.e 0.15 mol/L NaCl) if compared to AuNPs 

synthesized by classical wet chemical routes, and do not present any cytotoxicity for human 

fibroblasts [3] endothelial cells, and keratinocytes.  

         While the Au@carbynoid NCs inked with Pluronic-F127 can be used as efficient drug carriers 

[4] to enhance the photodynamic activity of photosensitizers, the luminescent Cdots can be 

exploited as chemo-luminescent nanoprobes for the detection of Hg2+ ions, showing a better 

sensitivity and response time than chemically synthesized graphene quantum dots [5]. 
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