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            Abstract
Precise control of the spatial organization of nanoscopic building blocks, such as nanoparticles, over multiple length scales is a bottleneck in the ‘bottom-up’ generation of technologically important materials. Only a few approaches have been shown to achieve nanoparticle assemblies without surface modification. We demonstrate a simple yet versatile approach to produce stimuli-responsive hierarchical assemblies of readily available nanoparticles by combining small molecules and block copolymers. Organization of nanoparticles into one-, two- and three-dimensional arrays with controlled inter-particle separation and ordering is achieved without chemical modification of either the nanoparticles or block copolymers. Nanocomposites responsive to heat and light are demonstrated, where the spatial distribution of the nanoparticles can be varied by exposure to heat or light or changing the local environment. The approach described is applicable to a wide range of nanoparticles and compatible with existing fabrication processes, thereby enabling a non-disruptive approach for the generation of functional devices.
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                    Figure 1: TEM images of blends of PS(40)-b-P4VP(5.6)(PDP)r and various nanoparticles.[image: ]


Figure 2: A blend of PS(40)-b-P4VP(5.6)(PDP)3 and ∼5.4 nm PbS (∼7 vol%) nanoparticles, showing the PbS nanoparticles arranged in a hexagonal grid.[image: ]


Figure 3: In situ SAXS profiles of the blend of PS(40)-b-P4VP(5.6)(PDP)2 and ∼4 nm CdSe (∼2 vol%) nanoparticles during the heating and cooling cycles and corresponding TEM images and schematic drawings.[image: ]


Figure 4: Directed nanoparticle assemblies using light-responsive small molecules and BCP.[image: ]
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