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Details of model calculations
The SLD of a dense layer of close-packed particles is calculated as single monolayer with six-fold
symmetry, see Fig. S1. The figure illustrates the stack thickness, lattice parameter, vol. of hexagonal unit
cell and the concentrations of the core and the shell materials.

Fig. S1. Core/shell particles forming a close-packed layer with hexagonal symmetry.

For the slabs having thickness > lattice parameter, the SLD values for an ideal close-packed monolayer of
NPs are calculated by considering the difference in thickness being filled by the shell material arising
from unbound ligands. Alternativerly, swelling of the shell material of the NP would also result in the
increase in the slab thickness. The SLD for the slab just below the D2O layer was calculated by assuming
the extra volume filled by water. The reason for this is that after the washing procedure, the extra shell
material is rinsed off. Model calculations for the three samples are summarised in Table S2 (i,ii, and iii).

Table S1. SLD values calculated for a layer of hexagonal close-packed particles. (i), (ii) and (iii) gives
values for each sample and with the sample replaced by D2O post surface cleaning; for FF5, FF15, and
FF25, respectively. It was assumed that either water or shell material fills the interstitial gaps between
the spherical shells. The SLD values in the column for the shell material only are calculated according to
the volume fractions of core and shell material (column: Volume fraction) and the bulk values. The
volume fractions were calculated from the dimensions extracted from the SANS measurements. The
volume fractions are calculated assuming bulk values.

In order to check the efficacy of the cleaning procedure sample FF25 (identical to the one used in our
previous study [1]) was first spin-coated onto an APTES coated Si wafer (also described in [1]).
Thereafter, the cleaning was performed as detailed in the main text. SEM images were taken for
comparison of the surface before and after the cleaning procedure, see Fig. S2. Clearly cleaning the
wafer is adequate to remove the NPs deposited on the Si substrate coated with an APTES layer. The NPs
were chemically linked to the APTES layer through amide (-CONH) linkages, known to be potent [2].
After the washing procedure, more than 95% of particles were rinsed off from the Si surface.

Fig. S2. SEM images of NPs from FF25 spin coated on an APTES coated Si surface before (left) and after
(right) cleaning and rinsing of the substrate.
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