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ABSTRACT:  The form of the two-dimensional NMR-relaxation spectra – which allow to study 
interstitial fluid dynamics in porous systems by correlating spin-lattice and spin-spin relaxation 
times – has given rise to numerous conjectures. Using the, mathematically rigorous, eigen-
modes formalism and, more phenomenological, first-order two-site exchange model, we 
established and put to the test by computer-simulations a number of fundamental structural 
properties, i.e. symmetries, overall intensities, signs and relative intensities of the diagonal and 
cross components, of such spectra. The properties should provide useful clues for assignment 
and analysis of NMR-relaxation spectra of porous media. The most striking of them – the 
presence of negative peaks – underlines an urgent need for improvement of the current two-
dimensional Inverse Laplace Transformation algorithm used for calculation of relaxation spectra 
from NMR raw data. 
 

 


