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Hybrid colloids that combine polymers and plasmonic nanoparticles, e.g. gold or silver, 

gained increasing interest over the last years.[1] Gold-poly-N-isopropylacrylamide 

(Au-PNIPAM) core-shell microgels were used for periodic coatings due to the localized 

surface plasmon resonance (LSPR) of the cores leading to surface lattice resonance, which 

position strongly depends on the core size (SLR).[2] Compared to other core-shell 

microgels, Au cores can be precisely overgrown in the shell in situ.[2] Although cores grow 

in size, the overall hydrodynamic diameter of the microgels does not change. It is not known 

how the structure of the shell changes during the overgrowth.  

 

Here, we are analyzing Au-PNIPAM microgels with two crosslinker densities (8 mol% and 

16.5 mol%). The cores are overgrown from 14 nm in diameter to nearly 100 nm. We perform 

different scattering methods, namely dynamic light scattering (DLS) and small-angle X-ray 

and neutron scattering (SAXS/SANS) to study the respective form factors. SAXS provides 

information about the gold cores, LS about the shell and the cores in dependence of core 

size and SANS about the shell. We also investigate the changes in the microgel at different 

temperatures, below, at and above the volume phase transition temperature (VPTT) of the 

PNIPAM shell. Thus, we can compare swollen and collapsed state of each microgel batch. 

We also perform reverse Monte Carlo and coarse-grained molecular dynamics simulations 

of the different microgels. The simulations provide insights into the internal structure of the 

shell and the polymer distribution before and after the overgrowth of the core. 
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