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Techniques like spincoating and dipcoating allow to obtain thin films on wafers [1,2]. 
Nanoparticles may form hexagonal 2D lattices which can be investigated with GISAXS. We 
succeded to vary the distance between CdSe or Fe3O4 nanoparticles. Through a ligand exachange 
we surrounded the nanoparticles with polystyrene which is bonded to a diethyltriamine (DETA) 
anchor group. The distance between the nanoparticles can be enlarged by using a polystyrene of a 
higher molecular weight. For the measurements we have used the GISAXS setup of the beamline 
A2 and the 2-dimensional CCD at a distance of 2 m (sample-detector).  
 
Table 1 gives an overview of the used functionalised polystyrenes obtained by living anionic 
polymerisation. 
 

 
 
 
 
 
 
Table 1: Molecular weight and number of momers for 

the used polystyrenes. 
 
The obtained cuts over the Yoneda peaks (thick line) can be used to determine the hexagonal 2D 
lattice constant. The cuts are made from patterns resulting from spincoated wafers with 
nanoparticles (CdSe D = 4 nm, figure 1; Fe3O4 D = 9.6 nm, figure 2) surrounded with 
functionalised polystyrene of different molecular weight. For the characterization the Scatter 
software was used [3]. The calculated curves are shown in the graphs as a thin line.  
 

Figure 1: Up to down: Cuts through the Yoneda peaks 
(thick line) of the GISAXS patterns of nanocomposits 
of CdSe surrounded with PS-1, PS-2 and PS-3 
spincoated on silicium wafers.  
 
 
 
 
 
 

 
 
 
 

 M(PS) [g/mol] n (styrene) 
PS-1 3300 31 
PS-2 7600 72 
PS-3 16100 153 
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Figure 2: Up to down: Cuts through the Yoneda peaks 
(thick line) of the GISAXS pattern of nanocomposits of 
Fe3O4 surrounded with PS-1, PS-2 and PS-3 
spincoated on silicium wafers. 
 
 
 
 
 

 
 
 
 
 
 

 
 
The obtained cuts over the Yoneda peak can be used to determine the hexagonal 2D lattice 
constant. For the characterization the Scatter software was used and the results are shown in table 
2.  
 

 Lattice constant (nm)
CdSe PS-1 11 
Cd Se PS-2 13 
Cd Se PS-3 17 
Fe3O4 PS-1 17 
Fe3O4 PS-2 18 
Fe3O4 PS-3 25 

Table 2: Lattice constants for the curves calculated with the scatter software. 
 
These promising results show the possibility to enlarge the hexagonal 2D lattice constant with 
greater functionalized polystyrenes. It can be also seen that the ordering becomes poorer, the higher 
the molecular weight of the polymer. Further investigations will have to determine the coverage of 
the wafers.  
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