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1. Main research Results 

A variety of bent-core molecules exhibit smectic phases of planar fluid layers that are spontaneously 

both polar and chiral. We find that, due to intralayer structural mismatch, such layers are also only 

marginally stable against spontaneous saddle splay deformation, producing in many molecular 

systems a multilamellar sponge phase - a space-filling assembly of locally periodic fluid layers that 

on longer scales are driven into a disordered three dimensional interconnected labyrinth of nested 

tubes and saddles. Such structures are isotropic liquids exhibiting only short-ranged orientational and 

positional order, but, remarkably, are macroscopically spontaneously chiral even if made from 

achiral molecules, exhibiting conglomerate domains that have handedness as their only macroscopic 

broken symmetry. 
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