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During the gelation process, polymer solutions lose fluidity and the shear 
modulus increases upon the network formation. Dynamic light scattering (DLS) 
is a contactless and widely used method for evaluating the gelation process of 
transparent samples [1]. DLS measures the collective diffusion coefficient 𝐷, 
which describes polymer concentration fluctuations caused by thermal 
fluctuations of the polymer network. According to the Tanaka-Hocker-Benedek 
(THB) theory [2], 𝐷 exhibits a linear relationship with the shear modulus 𝐺. 
While this relationship has been demonstrated for samples after the completion 
of gelation [3, 4], its validity during the gelation process has not been verified.  
 
In this study, we investigated the relationship between the collective diffusion 
coefficient 𝐷 and the equilibrium shear modulus 𝐺 during the network formation 
process. We used a tetra-PEG gel system, which allows precise control of the 
reaction rate of network formation. We measured the time course of 𝐷 by DLS 
and that of 𝐺 by rheometry. Throughout the network formation process for all 
samples, 𝐷 increased linearly with 𝐺. Analyzing the results with THB theory, we 
revealed that the 𝐷 − 𝐺 relationship depends only on polymer concentration and 
is independent of molar mass between branching points and the reaction rate. 
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