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We have recently uncovered unprecedented negative thermal 

expansion (NTE) behaviour in a broad family of molecular framework 
materials,[1] remarkable in exhibiting coefficients of thermal 
expansion (α = dℓ/ℓdT) up to three times those of known existing 
materials.  The mechanism underlying this unusual phenomenon 
involved the thermal population of librational modes, which results in 
a net contraction of non-nearest neighbour bond lengths.   

The structural flexibility and control inherent in such molecular 
frameworks present a unique opportunity to systematically investigate 
this NTE behaviour and the influences of framework topology, 
composition and host-guest interactions.   

These studies have combined conventional Bragg crystallographic 
techniques with consideration of diffuse scattering which allow the 
dynamic aspects of the structure to be probed.  These techniques 
include single crystal x-ray diffraction at laboratory and synchrotron 
sources, neutron and synchrotron powder diffraction, and total neutron 
scattering and high energy x-ray scattering for pair distribution 
function analysis and reverse Monte Carlo modelling.  
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