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Fact: Enveloping algebras of finite-dimensional Lie algebras are
very well-understood, e.g. they are always noetherian.

On the other hand, enveloping algebras of infinite-dimensional Lie
algebras remain mysterious.

Conjecture (Sierra-Walton 2013, c.f. Amayo—Stewart 1974)

U(g) is noetherian <= dimg < oc.

What is known?

A Lie algebra g satisfies the conjecture above if g is:
e A Kac—Moody algebra (easy).

o A Z-graded simple Lie algebra of polynomial growth — this
includes the Witt algebra (Sierra—Walton 2013).

e Der(A), where A is a finitely generated integral domain
(B. 2022).

o A subalgebra of Wy = Der(k[t]) (Bell-B. 2023).
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