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Fig. S1. (a) TEM image of the synthesized AuNPs@PS,x building blocks before

interfacial self-assembly. (b) Relative frequency distribution histogram of the diameter

of synthesized AuNPs generated from statistics of more than 100 nanoparticles.
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Fig. S2. (a-c) SEM and TEM images of the 3D freestanding multilayer AuNPs@PSy¢
superlattices under different magnifications. The inset in (b) is the selected area electron

diffraction pattern of the superlattice. (d) STEM image of the multilayer superstructure.



Fig. S3. (a) SEM and (b) TEM images showing the monolayer superlattice membranes
self-assembled from AuNPs@PS,y building blocks at the DEG-air interface. (c) TEM
image illustrating the highly-ordered arrangement of AuNPs in the superlattice
membrane over a large scale. (d) and (e) are magnified SEM images of the surface and

edge position of the superlattices. (f) STEM image of the AuNP superlattice.

Fig. S4. TEM and SEM images of the distribution and arrangement of AuNPs@PSy¢
building blocks at the liquid-air interface with varying concentrations. (a, b) 0.001

mg/mL; (c, d) 0.01 mg/mL; (e, f) 0.1 mg/mL; (g, h) 0.5 mg/mL.



Fig. S5. TEM images of the 2D monolayer superlattices assembled from varied
AuNPs@PS building blocks with different M, of PS ligands. (a) AuNPs@PSy; (b)

AuNPs@PSsy; (c) AuNPs@PS1,; (d) AuNPs@PS;y.
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Fig. S6. TEM images of the 3D multilayer superlattices with tunable internal pattern
assembled from varied AuNPs@PS building blocks with different M,, of PS ligands. (a)

AuNPs@PS,y; (b) AuNPs@PSs;; (¢) AuNPs@PS; (d) AuNPs@PS,.



