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ABSTRACT 

The DE tube model provides by far the most popular basis for a molecular model of entangled polymer dynamics. 
However, in order to provide reasonably quantitative agreement with observation, there have been many independent 
phenomenological additions to the model, such that there really is no single tube model, but rather different models for 
different kinds of flows, different chain architectures, or blends. As a result of these shortcomings, there have been new 
efforts to seek a microscopic or atomistic basis for the model. Seeking such a basis is not new, and was first started by R. 
Byron Bird and Charles F. Curtiss almost immediately after Doi and Edwards proposed the original model. Such a 
microscopic basis now seems possible.  We will discuss current efforts to connect the molecular structure of polymers 
with their macroscopic transport phenomena. In fact, almost ab initio predictions of nonlinear polymer rheology are 
possible. 
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