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Abstract

It is now well-known that entropy vectors for classical multi-party systems satisfy inequalities beyond the the
well-known Shannon inequalities. Since the discovery of the first non-Shannon inequality by Yeung and Zhang
for 4-party systems, many additional inequalities have been found. However, the existence of analogous non-
standard inequalities for entropy vectors for quantum systems, using the von Neumann entropy, remains a
challenging open question.

However, for a special class of states known as stabilizer states, we can completely characterize the 4-party
entropy cone. Its closure is the cone obtained by adding the Ingleton inequality to the standard inequalities of
strong subadditivity and weak monotonicity. The Ingelton inequality is the simplest linear rank inequality.
Although this is the only linear rank inequality for 4-party systems, many infinite families of linear rank
inequalities have been obtained for larger n-party systems. We also show that stabilizer states satisfy all linear
rank inequalities which can be obtained using common information.

The key result is based on the fact that stabilizer states are simultaneous eigenstates of subgroups of stabilizer
groups, which were introduced in connection with the construction of quantum error correction codes. This
allows us to make a connection between the inequalities satisfied by stabilizer states and the work of Chan and
Yeung connecting groups and entropy inequalities.

Based on joint work with N. Linden, F. Matus and A. Winter
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