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The breakup of polymer chains under tension arises in a variety of contexts, and in particular in polymer 
adhesion.[1] We were brought to this problem by our attempt to discriminate the relative roles of polymer 
grafting (to the surfaces) and polymer cross-linking in rubbery adhesive layers.[2] Here I will illustrate a 
comprehensive computational study of single-chain mechanics and scission by atomistic molecular 
dynamics.[3] These were carried out with a reactive force field for hydrocarbons.[4] The simulations have 
allowed us to investigating the role of the chains’ stereochemistry, by comparing the fracture behaviour of 
poly(ethylene), poly(propylene), and poly(styrene), including their isotactic, syndiotactic and atactic forms. 
We have found that the isotactic chains are indeed superior to the others, in terms of fracture toughness. If 
time allows, I will also discuss the role of the viscous environment (represented by a Langevin thermostat in 
the simulations) and our recent comparative study of different reactive force fields and ab initio density 
functional theory.[5] 
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