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It is known that the worldvolume theories of M2-branes are described by
super Chern-Simons theories and that their grand canonical partition functions are given by the
Fredholm determinants of spectral operators. Here we identify symmetries of the Weyl group for the
spectral operators as Hanany-Witten brane transitions and symmetries of the affine Weyl group for
the grand canonical partition functions as duality cascades. This identification enables us to
understand the integrable structures of the g-deformed Painleve equation in these theories.
Specifically, the grand canonical partition functions are extended beyond their original domain and
are shown to satisfy the g-Painleve equation for the entire parameter space. Additionally, we
reformulate the questions regarding duality cascades -whether duality cascades always terminate and
whether the endpoint is uniquely determined by the starting point- into a purely geometrical
qguestion on zonotopes and answer the questions positively.
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