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Abstract:

The synthesis of nanoparticles of controlled size and shape is a complex phenomenon. X-rays can unravel
different growth stages, from the early formation of atomic clusters up to nucleation of crystalline
nanoparticles, and their assembly in superstructures. The different growth aspects are best probed by
complementary scattering techniques, namely small angle scattering, Bragg scattering, and total
scattering. | will emphasis the benefit of high energy x-rays and neutrons for this purpose.

We have proposed to combine these techniques simultaneously with the goal to track particle formation
on different length scales in real time during synthesis. | will discuss the feasibility of this approach by
highlighting several nano-systems studied by us so far, namely perowskite lead halide nanoparticles [1,2]
and metal oxide nanoparticles. In all examples studied so far, we find a rather complex nucleation

behavior with coexisting phases, intermediate structures, and superstructures, highlighting the need for
structural information beyond chemical reaction schemes.
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