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Figure 4.1. Visualization of an atomistic (united-atom) simulation of a supported bilayer. A DPPC bi-
layer is modeled with the Berger force-field in SPC water. The support is pure silicon. We see an order-
ing effect of the support on the water and to some extent on the membrane itself. 
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In the atomistic simulation of a supported bilayer (Fig. 4.4), we see a slight heterogeneity in 
the density profiles of the two leaflets. The supported bilayer is no longer symmetric around the 
center of the bilayer, different from that of the free-standing bilayer. The proximal leaflet be-
comes thicker than the distal leaflet with the presence of a carbon-based support. Minor layering 
can be observed in the proximal leaflet, especially in the headgroup part. We can see a secon-
dary little peak in the headgroup region of the proximal leaflet for the first layer of the 
headgroups, also a little step at Z = 1 nm, which suggests another layer. Such layering effect of 
the support on the density profile is more obvious in the larger-scale models, indicating an in-
creasing overestimation of the effect with increasing grain size. The distal leaflet remains essen-
tially the same as the leaflets in the free-standing bilayer system. 

In our intermediate scale model (Fig. 4.5) we can see a strong effect of the support on the 
density profile. For the free bilayer we see a clear minimum density area in the middle and an 
overall symmetry of the membrane around that lowest density plane. There is not much struc-
ture otherwise, showing a lack of order. In the supported bilayer all these features change. There 
is no symmetry plane in a supported system, as the symmetry is broken, and we see a substan-
tial difference in the structure of the two leaflets. There is significant localization of both 


