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b
, E. Stiakakis

c
and C.N. Likos

b

a
Institut für [eoretische Physik, TU Wien, A-1040 Wien, Austria

b
Faculty of Physics, University of Vienna, A-1090 Wien, Austria

c
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Dendrimers are synthetic macromolecules, characterized by a highly bran-

ched and regular internal architecture. Recently, dendrimer-like DNAs (DL-

DNAs) were synthesized via enzymatic ligation of Y-shaped DNA building

blocks.[ese charged dendrimers represent a novel macromolecular aggregate,

which holds high promise in bringing about targeted self-assembly of so�-matt-

er systems in the bulk and at interfaces.

We present a joint simulational-experimental study of these novel macro-

molecules. Based on a bead-spring model for the DL-DNAs (of varying genera-

tion numbers) we perform large-scale simulations to determine the equilibrium

properties and the conformational characteristics of thesemacromolecules.[e

obtained results are compared to light scattering experiments [1]. [e simu-

lation data provide a broad variety of additional information about the inter-

nal molecular structure of DL-DNAs by varying the generation number and

the salinity of the solvent. In an eôort to simulate concentrated solutions of

DL-DNAs, we extract an eôective, coarse-grained potential, based on Widom’s

particle-insertion method. With this potential at hand, we investigate the bulk

behaviour ofDL-DNAs.[ese ýndings are essential to investigate if thesemacro-

molecules are a viable candidate for the experimental realization of cluster crys-

tals with multiple site occupancy in the bulk [2].

[e study of these charged dendrimer systems represents a relevant ýeld of

research in the area of so� matter due to their potential role for various inter-

disciplinary applications, ranging frommolecular cages for drug delivery to the

development of dendrimer- and dendron-based ultra-thin ýlms in the area of

nanotechnology [3].
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