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 Molecular level structure and dynamics decide the functionality of a solvent. One intriguing aspect of 
such structure and dynamics is heterogeneity. Generally, dynamic heterogeneity in a media is identified 
by recognizing the viscosity decoupling of the dynamics (i.e., 𝜏𝜏𝑥𝑥 ∝ �𝜂𝜂

𝑇𝑇
�
𝑝𝑝 with 𝑝𝑝 ≠ 1). In this seminar, a 

physical understanding of dynamic heterogeneity will be presented along with the experimental 
approaches to better correlate viscosity decoupled dynamics and dynamic heterogeneity.  
 
A simple analytical model was constructed and validated to understand and predict viscosity decoupling 
and associated dynamic heterogeneity in a solvent. We assumed that SE relationship is locally satisfied, 
but their spatial average shows a breakdown. We showed that for a dynamically heterogenous media 

log(𝜏𝜏𝑥𝑥) = log �𝜂𝜂𝑏𝑏𝑏𝑏𝑏𝑏𝑘𝑘
𝑇𝑇
� + 𝐸𝐸µ−𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑘𝑘

2.303 𝑅𝑅𝑇𝑇
+ log𝐶𝐶 , where the second term on the right-hand side leads to the 

viscosity decoupling. We further argued that a viscosity decoupling could be observed only if the 
sampling is done from the micro heterogeneous region. We identified that while dynamically 
heterogeneous media will show a breakdown from the Stokes-Einstein (SE) relationship (𝑝𝑝 ≠ 1), the 
vice-versa is not automatically true. Therefore, one should be cautious in relating viscosity decoupling 
to dynamic heterogeneity. We developed two analytical method to determine dynamic heterogeneity 
from viscosity decoupling in a better way. First one is based on selective probing of differently diffusing 
sub-population and the second one is based on the photo-selection of different subpopulations in a 
heterogenous system.  
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