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Abstract:

Diffusing particle or reorientation of a molecular species is actually a stochastic process. 
Such a process over a time scale ca 10-10 – 10-13 sec is conveniently studied using quasi-
elastic  neutron scattering (QENS) technique.  It  is  particularly  suited for  studying the 
dynamics in hydrogenous materials  (viz.  organic,  polymer,  soft  matter  and biological 
systems  etc.)  as  hydrogen  has  large  scattering  cross  section. QENS  offers  a  unique 
possibility  of  analyzing spatial  dimensions  of  atomic  or  molecular  processes  in  their 
development over time. The time-scale of the dynamical motion, its geometry as well as 
the nature of the hindering potential can all be obtained from the QENS measurements. 
We  have  studied  various  systems,  for  examples,  atomic  or  molecular  diffusion 
(translation and rotation) in crystalline systems, confinement of molecules in nano pores, 
like  clay,  zeolites,  molecular  sieves,  metal  organic  framework  etc;  polymer  based 



membranes, molecular magnets; nano-metal clusters;  dynamical landscapes in cationic 
and anionic micelles etc. Some of the recent results will be discussed. 
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