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Pressure-Induced Microstructural Changes of Au and
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The microstructure of nanoparticles, which is closely related to their size-tailored mechanical properties, has
driven intensive investigations in the past decades [1-5]. It is recognized that the mechanical properties of
nanoparticles may differ significantly from those of their bulk counterparts [2,3]. However, despite extensive
studies, the origin of different mechanical behaviours as a function of their particle size remains elusive due
to inconsistent results. Even for the well-studied gold, the equation of state (EOS) varies considerably (Fig.
la). Both gold and platinum are common pressure markers in high-pressure experiments due to their low
strength, moderate compressibility, chemical inertness, and good X-ray scattering power, and therefore have
been thoroughly studied theoretically and experimentally, e.g. Refs [6-10]. Accurate EOS of Au and Pt is also
very important for ultrahigh-pressure experiments in the mutli-megabar region.

In this conference, we report our recent progress in high-energy x-ray focusing[11] and the pressure-induced
microstructural changes of nanocrystalline Au and Pt particles at high pressure by X-ray total scattering
techniques(Fig. 1b) under quasi-hydrostatic conditions [11,12]. It is shown that the microstructure of n-Au is
nearly a single-grain/domain at ambient conditions, but undergoes substantial pressure-induced reduction in
grain size (Fig. 1c). The results indicate that the nature of the internal microstructure in n-Au is associated
with the observed EOS difference from bulk Au at high pressure [12]. The internal microstructure inside
nanoparticle plays a critical role for the macro-mechanical properties of n-Au and n-Pt particles.

Figure 1. (a) EOS of n-Au compared to previously reported data; (b) (Upper panel) Pair distribution function,
g(1); (c) (Lower panel) Evolution of the average size of the Au nanodomains.
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