
Quantum codes, local testability and interactive
proofs: state of the art and open questions
Thomas Vidick #

Weizmann Institute of Science, Israel
California Institute of Technology, USA

Abstract
The study of multiprover interactive proof systems, of locally testable codes, and of property testing
are deeply linked, conceptually if not formally, through their role in the proof of the PCP theorem in
complexity theory. Recently there has been substantial progress on an analogous research programme
in quantum complexity theory. Two years ago we characterized the power of multiprover interactive
proof systems with provers sharing entanglement, showing that MIP∗ =RE [4], a hugely surprising
increase in power from the classical result MIP=NEXP of [2]. The following year Panteleev and
Kalachev gave the first construction of quantum low-density parity-check codes (QLDPC) [5], thus
marking a major step towards the possible realization of good quantum locally testable codes—the
classical analogue of which was only constructed quite recently [3]. And finally, less than a year ago
Anshu, Breuckmann and Nirkhe used facts evidenced in the construction of good decoders for the
new QLDPC codes to resolve the NLTS conjecture [1], widely viewed as a crucial step on the way to
a possible quantum PCP theorem.

In the talk I will survey these results, making an effort to motivate and present them to the
non-expert. I will explain the connections between them and point to where, in my opinion, our
understanding is currently lacking. Along the way I will highlight a number of open problems whose
resolution could lead to further progress on one of the most important research programmes in
quantum complexity theory.
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