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Water in confinements of nanoscopic size and in mixtures 

with various molecules, ranging from alcohols to proteins, 

is of great relevance in many fields, from biology to geolo-

gy. For these systems, the water properties can be strongly 

affected by finite-size effects and specific interface interac-

tions. To gain fundamental insights, we combine nuclear 

magnetic resonance (NMR) and broadband dielectric spec-

troscopy (BDS) with molecular dynamics (MD) simula-

tions. Moreover, we systematically vary the properties of 

the environments, using hard and soft confinements as well 

as hydrophilic and hydrophobic interfaces. We focus on 

systems where crystallization is, at least partially, sup-

pressed so that liquid water can be studied in the deeply su-

percooled regime, providing access to much debated phe-

nomena such as the liquid-liquid and liquid-glass transitions 

of water. 


