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Abstract

Pulsed laser ablation in liquids (PLAL) is a multiscale process, involving multiple mutually interacting

phenomena. In order to synthesize nanoparticles with well-defined properties it is important to understand

the dynamics of the underlying structure evolution. We use visible-light stroboscopic imaging and X-ray

radiography to investigate the dynamics occurring during PLAL of silver and gold on a macroscopic scale,

while X-ray small angle scattering is utilized to deepen the understanding on particle genesis. By comparing

our results with earlier reports we can elucidate the role of the cavitation bubble. We find that symmetry

breaking at the liquid-solid interface is a critical factor for bubble motion and that the bubble motion acts

on the particle distribution as confinement and retraction force to create secondary agglomerates.
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1. Introduction

The understanding of pulsed-laser ablation in liquids for the synthesis of nanoparticles has strongly

improved within the last years (1; 2). As a synthesis method for a wide range of material classes (3; 4; 5)

the control of central parameters, such as nanoparticle yield (6), accessible size distribution and chemical

interaction or speciation is of high importance for prospective applications. Being a multiscale process in

space and time it is particularly difficult to resolve a functional relationship between the different phenomena,

such as laser-matter interaction, plasma formation, liquid boiling and bubble formation, nanoparticle genesis,

as well as growth and stabilization effects.

Recently, theoretical advances (7; 8; 9; 10; 11) in the description of the target behaviour during phase

explosion after light absorption both in continuum calculations and molecular dynamics simulations have
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