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Most of the quantum phase transitions are categorized either to the type of spontaneous symmetry
breaking or to that of topological transitions. In case of the topological transitions, an uncon-
ventional quantum criticality, marginal quantum criticality apears in the proximity to first-order
transitions as in Lifshitz transitions for ZrZn2[1] and Mott transitions as observed in an organic
conductor, κ-(ET)2Cu[N(CN)2]Cl[2]. The criticality necessarily takes on a symmetry-breaking
character in the side of the first-order transition. The topological character shows up in the other
side of the marginal quantum critical point extending along the quantum critical line. The in-
terplay of the poles and zeros of the single-particle Green function substantiates the topological
nature[3-5]. In case of the symmetry breaking, conventional quantum criticalities formulated for
magnetic transitions[6] have been challenged by many experiments[7]. Some of them are accounted
for again by the proximity to the first-order transitions, but here as quantum tricriticalities as in
heavy-fermion compounds, YbRh2Si2, CeRu2Si2 and YbAlB4[8]. In some cases, the origin of this
proximity may be ascribed to the magnetic anisotropy or the valence instability. We overview these
unconventional quantum criticalities also as important origins of novel non-Fermi-liquid properties.
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