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Abstract: The Berry phase, discovered by M.V. Berry in 1984, has been applied to the construction of various invariants in topological phase of
matters. The Berry phase measures the non-triviality of a uniquely gapped system as a family and takes its value in $H^2({parameter space};Z)$.

In recent years, there have been several attempts to generalize it to higher-dimensional many-body lattice systems[1,2,3,4], called the "higher" Berry
phase. In the case of spatial dimension d it is believed that the higher Berry phase takes its value in $H^{d+2}({parameter space};Z)$. However, in
general dimensions, the definition of the higher Berry phase in lattice systems is not yet known.

In my talk, I'll explain about the way to extract the higher Berry phase in 1-dimensional systems by using the "higher inner product" of three matrix
product states and how to construct the topological invariant which takes its value in $H^3({parameter space};Z)$. This talk is based on [3] and [4].
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