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Nanoparticles have revolutionized industry, technology and medicine. Gold nanoparticles 

have proven particularly useful in many areas such as targeted drug delivery, photothermal 

therapy, and as a radiosensitizer in radiotherapy[1]. Conventional methods of nanoparticle 

production are based on milling into a powder or on chemical methods. In this research, a new 

universal method of nanoparticle synthesis via laser ablation of a solid target submerged in a 

liquid is demonstrated, offering a narrower size distribution and easily controlled average size 

proportional to laser fluence, superior to current conventional methods of synthesis[2][3][4]. 

 Pure gold (99.95%) was submerged in 2ml of DI water (approximately 2mm depth). 

In a series of experiments with two different lasers  (1060nm, 330fs, 50µJ, 20kHz and 

1053nm, 500fs, 190µJ, 500Hz) were focused using a 75mm focal lens down to spots of 

around 30µm and 20 with maximum fluences 6J/cm2 and 60J/cm2 respectively. The ablation 

of gold was performed by vaporising 52x52 individual sites, spaced 100µm apart using a 

motorised stage. Laser fluence was controlled by filtering out energy with ND filters. 

 TEM analysis of the colloidal gold nanoparticle solution was performed for samples 

produced at fluences of 4J/cm2, 6J/cm2, 30J/cm2, and 60J/cm2, with the former two using the 

1040nm laser and the latter two with the 1053nm laser. The distributions of particle size 

resemble a Gaussian curve with slight asymmetry from increased numbers of larger 

nanoparticles apart from sample produced at 60J/cm2 showing a bimodal peak distribution 

indicating a second nanoparticle formation mechanism at larger fluences producing larger 

nanoparticles. The fluences at 4J/cm2, 6J/cm2, 30J/cm2, 60J/cm2 produced modal particles 

sizes of 4.934nm, 4.758nm, 8.352nm, 13.26nm (second modal peak) with standard deviations 

of 1.658nm, 2.125nm, 3.845nm, 2.076nm respectively demonstrating the dependency of 

particle size with laser fluence. Ongoing experiments using higher power laser, along with the 

synthesis of other species of nanoparticles and toxicity testing in cells. 
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