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Amphiphilic block copolymers form micellar structures in selective solvents. It is known that
micellar structures are controlled by several factors such as the block copolymer architecture or
the solvent quality [1]. In this work we study morphological transition dynamics in amphiphilic
diblock copolymer solutions by using the dynamic density functional model [2].
In the dynamic density functional model, a state of the system is described by density ﬁelds for
hydrophilic subchains (A), hydrophobic subchains (B), and solvents (S). The time evolution of
the density ﬁelds ρi (r.t)(i = A, B, S) is described by the following dynamic equation.
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where ζ is the friction coeﬃcient, F [{ρi }] is the free energy functional, kB is the Boltzmann
constant, T is the temperature, and β̃ −1 is the noise strength parameter. wi (r, t) is the Gaussian
white noise which satisﬁes hwi (r, t)i = 0 and hwi (r, t)wj (r 0 , t0 )i = δij δ(r − r 0 )δ(t − t0 )1.
We performed several simulations with various values of the interaction parameter between the
hydrophobic subchains and the solvents (χBS ). We started simulations from the results of structural
formation dynamics and changed χBS . Some snapshots of simulations are shown in Fig. 1. We
can observe that morphological transitions occur only by changing χBS .

FIG. 1: Snapshots of morphological transition dynamics simulations. Grey surfaces show isodensity surfaces
of ρB (r) = 0.5. (a) initial state (t = 0, vesicles and bilayers) and snapshots at t = 6250 (in dimensionless
unit), (b) χBS = 2.5 (spheres) and (c) χBS = 3 (cylinders).
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