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Is the role of water in the self-assembly of soft materials influential or is it just a background medium? Here we
reveal that water and lipid membranes work cooperatively during an intermediate lipid membrane fusion process
by using the complementary techniques of X-ray scattering and terahertz (THz) spectroscopy. By comparing two
lipid species (lipids with PC and PE head groups), our results indicate that the structural changes of the lipid
membrane, i.e., the phase transition between lamellar and inverted-hexagonal phases, depend on the behavior of
the surrounding water. This clarification of the role of water in self-assembly will also be instrumental in
manufacturing various soft materials and understanding the importance of water in living systems.



