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Simplified energetic analysis of the side-to-side configuration

Following the estimation of the interaction of a system of rods in Shenhar et al [1], we present a
similar procedure for ellipses. In figure 1 we show two ideal cases of side-to-side (left) and end-to-end
configuration (right). We consider that two ellipses interacting side-to-side and end-to-end are separated
by a distance which is the minimum in the Gay-Berne potential, εs and εe, respectively. The spacing of
the lamella domain is D while each ellipse is characterised by two dimensions 2a and 2b which lead to
an anisotropy e = b/a. We assume D ∼ 2a, and therefore the BCP can accommodate 1 row. On the
other hand, if the configuration is end-to-end, the number of groups is n1 that can be easily related to
the magnitudes of the system as (2b)n1 = D ∼ 2a, and therefore the number of groups that the BCP
permits in the end-to-end configuration is

n1 = int(e−1) (1)

the lowest integer of the inverse of the anisotropic factor.
In order to count the energetic interactions between ellipses we limit to the first neighbour and count

only in groups of n1 particles, as the internal interactions within one group is simply −(n1 − 1)εs
We can calculate the energy of a system of N particles in these two configurations as

Uss = −N

n1
εs (2a)

Uee = −Nεe (2b)

from which we conclude that in order for the side-to-side configuration to be energetically favorable we
need to satisfy the condition

e >> εr (3)
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Figure 1: Scheme of the energetic interaction between ellipses for the side-to-side and end-to-end config-
urations. On the left, each ellipse interact with its first neighbor with a contribution εs to the potential
energy, while on the right each particle interacts end-to-end with an energy εe with its horizontal neighbor
and each vertical group adds a value (n1 − 1)εs to the total energy.
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