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Quantum oscillations are conventionally understood fo arise from the
Fermi level; hence, they are considered to be a proof of the existence
of an underlying Fermi surface. This understanding forms the basis
for experiments measuring these oscillations to study metallic systems
and map the Fermi surface. In this talk, I will show that this
conventional understanding is not always true: in

certain situations quantum oscillations can also arise from inside the
Fermi sea. The necessary condition and possible scenarios for such
unusual behavior will be pointed out. These unconventional oscillations
are not described by the standard Lifshitz-Kosevich theory valid for
metals. Their temperature dependence is drastically different from
that in metals and shows rich phenomenology. Such new insights open
the door to the possibility of using quantum oscillations to study



features in systems traditionally thought to be outside the scope of
this technique--I will point out some examples where such
unconventional oscillations could show up.
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