
Abstract

This diploma thesis focuses on the preparation of stable gold nanoparticles
(NPs) by femtosecond laser ablation in water and in a homologous series of
primary alcohols. The impact of various parameters on the sol properties was
also studied and assessed. Focus was especially dedicated to the optimization
of the pulse properties to achieve e�cient production of stable gold hydrosols
and organosols. With respect to that, a new ablation cell was designed and
constructed to improve the e�ciency and reproducibility of the prepared sols,
as well as to monitor the ablation process in situ.

Femtosecond laser ablation proved to be an e�cient method for the prepa-
ration of stable gold NP sols in all tested environments. It was also shown that
the major parameters in�uencing the e�ciency of the ablation process and the
quality of prepared sols are laser beam intensity in the solvent and laser �uence
on the gold target. The results indicate that plasma and white light continuum
generation in the solvent hinder the ablation e�ciency and reduce the sol sta-
bility. Prolonging the compressed femtosecond pulse into the range of 1-3 ps
leads to a signi�cant improvement of the ablation process. A �uence optimum
of 875 mJ/cm2 was determined for the pulse duration of 1800 fs. A relationship
between absolute gold content in the sol and the height of the surface plasmon
extinction (SPE) band was also identi�ed for water and all of the tested alco-
hols, which enables quick and simple estimation of gold content from in situ

SPE spectra.
A series of sols was prepared by laser ablation in various alcohols. The ab-

lation yield decreased signi�cantly with increasing alkyl chain length. It was
demonstrated that this e�ect is related mainly to the viscosity of the solvent.
The prepared NPs in alcohols are stable for several months and can even be
redispersed if they sediment. Joint results from TEM, SERS and stability mea-
surements indicate that the NPs are covered by a protective layer of alcohols,
which improves their stability but also makes their application in SERS chal-
lenging. A possibility how to bypass this e�ect by laser ablation directly in the
adsorbate solution was presented.
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