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Figure 1: SEM images of NPs spin-coated on (a) silicon substrate with native oxide (sample 

'Si') (b) PMMA coated silicon (sample 'PMMA_ 4P') showing a completely different NP 

arrangement on the substrates. The corresponding GISAXS patterns are shown in (c) and (d) 

respectively. 
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Figure 2: SEM images of NPs spin-coated on (a) PMMA/MA 33% coated silicon (sample 

'PMMA_33P') (b) silicon with 300 nm of silicon oxide substrate (sample 'SiO2'). The inset in 

Figure (a) shows the spinodal state and the columnar growth of NPs. The corresponding 

GISAXS patterns are shown in (c) and (d) respectively.  
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Table 1: Comparison of inter-planar distances measured from GISAXS patterns (2
nd

 column) 

and calculated assuming a hexagonal lattice (3
rd

 column). 
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Figure 3: The SEM images of NPs obtained by sedimentation of NPs on PMMA coated silicon 

substrates showing (a) islands (NP supercrystals) with random orientations. One observes 

here the following structures: substrate (light grey), NP supercrystals (medium grey islands) 

and the residuals from the evaporated solvent (black). The inset shows a single supercrystal 

with HCP type NP ordering. The corresponding GISAXS pattern is shown in (b). 
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Figure 4: The SEM images of NPs spin-coated on (a) electropolished aluminum ('Al') (b) a-

plane sapphire substrates ('Al2O3'). The corresponding GISAXS patterns are shown in (c) and 

(d) respectively.  
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Figure 5: Line cuts at constant qz for NPs self-assembled on: (a) Si, (b) SiO2,(c) Si+ 

PMMA/MA (33 %), (d) Sedimentation, (e) Al and (f) Al2O3 substrates. Indexing is given 



according to a 2-dimensional HCP lattice. The open circles are measured data points and the 

solid lines are Lorentzian profile fits to the peaks. 

Table.2. Comparison of intra-planar distance d  (calculated from GISAXS pattern) and the 

coherence length of (10) planes (calculated from the Lorentzian fit to the peak of width 

) for NPs self-assembled on different substrates. The corresponding values for the 

substrate PMMA (4%) is not included in the table because it has amorphous like structure. 
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Figure 6. Geometry of the GISAXS measurement. i is the angle of incidence, f is the angle 

of reflection, f is the in-plane angle. The specular condition is satisfied for i = f. 
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