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From  large-scale  computer  simulations  of  polymer  gels  consisting  of 
complementary A4 and B4 stars, we can discriminate between static scattering on 
the  time-average  density  and  dynamic  scattering  arising  from  thermal 
fluctuations [1]. For vanishing contrast between A and B material, this procedure 
allows to distinguish between a  dynamic correlation length  scaling with the 
polymer volume fraction and a static correlation length Ξ, which encodes the size 
and mobility of the larger cross-link blobs in homogeneous networks [1].

Scattering with maximum contrast between A and B reproduces key features of 
block copolymers with finite repulsion between both components [2]. Moreover, 
it provides the distance between connected star centers. Contrast arising only 
from star cores reveals a combination of the star polymer form factor and the 
structure factor of the star centers [2].
In a selective solvent, amphiphilic gels minimize 
the unfavorable interactions with the solvent by 
forming  dense  clusters  of  the  non-soluble  po-
lymers. Scattering data calculated with maximum 
contrast allows to trace the onset of nanophase 
separation,  whereas  scattering  from the  phase 
separated  domains  provides  access  to  aggre-
gation  number  and  cluster  statistics  [3].  The 
cluster  size  resembles  the  physics  of  block-
copolymer  micelles,  whereas  the  preparation 
conditions affect the connectivity between the clusters and the elastic modulus.
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