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Understanding the structure and dynamics of polymer and soft materials requires experimental 
approaches capable of probing a wide range of length and time scales. Combining complementary 
techniques, such as scattering methods, microscopy, calorimetry, and spectroscopic and 
rheological measurements, provides a comprehensive picture of how molecular-scale 
organization and dynamics govern macroscopic material properties. 
Within this multitechnique framework, neutron scattering plays a central role due to its ability to 
access both structural and dynamical information over broad spatial and temporal regimes. 
Techniques such as small-angle neutron scattering (SANS), quasielastic neutron scattering 
(QENS), and neutron spin echo (NSE) enable detailed studies of molecular motion, self-diffusion, 
viscoelastic behavior, and nanoscale organization in complex polymer systems [1]. These 
methods complement X-ray scattering and microscopy techniques, including atomic force 
microscopy (AFM), particularly in the characterization of nanostructured and self-assembled 
materials [2].  
For dynamical studies, neutron scattering works synergistically with calorimetry, dielectric 
spectroscopy, and rheology to elucidate relaxation processes and mechanical responses. This 
combined approach allows molecular-level dynamics to be directly linked to bulk viscoelastic 
properties and functional performance [3,4]. A key advantage of neutron-based methods is their 
sensitivity to isotopic substitution, which enables selective probing of individual components in 
multicomponent and hierarchical materials. 
These multiscale and multitechnique strategies have enabled significant advances across a range 
of applications, including ion transport in polymer electrolytes [5], the design of functional 
nanocomposites, and the study of protein-polymer interactions and membrane dynamics in 
biological systems [6]. In this seminar, representative case studies are presented to illustrate how 
the integration of complementary experimental techniques provides deeper insight into structure-
dynamics relationships and supports the rational design of advanced polymer materials. 
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