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Stability: Rigidity of Approximate Representations

Definition
For a matrix A € M,(C), the normalized Hilbert Schmidt norm is
1AllEs = 5 Tr(A*A) = £ 5, ; A2

Definition (Becker, Lubotzky) \

A group I is very flexibly HS-stable if for every given sequence of maps
©wn: T — U(dp) such that for all g, h € T:

lim [|on(g)en(h) = wn(gh)llns =0,
there exists a sequence of true representations m, : I — U(D,) for some

Dy, > d, such that for all g € T': lim, ||¢n(g) — Pnmn(g)Pnllns = 0, where
P, : CPr» — C% s the projection onto the first d,-coordinates.
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Are there infinite property (T) groups which are very flexibly HS-stable?
What about lattices in higher rank groups?




Stability and Property (T)

Question

Are there infinite property (T) groups which are very flexibly HS-stable?
What about lattices in higher rank groups?

Theorem (D. 2022)

For g > 2, consider the higher rank lattice Sp,,(Z) and its central
extension:

—_—

1 —— Z —— Spy,(Z) —— Spyy(Z) — 1,

If Spy,(Z) is very flexibly HS-stable, then Sp,.(Z) is not hyperlinear (in
particular, not sofic).
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Stability and Property (T)

Question |

Are there infinite property (T) groups which are very flexibly HS-stable?
What about lattices in higher rank groups?

Theorem (D. 2022)

For g > 2, consider the higher rank lattice Sp,,(Z) and its central
extension:

—_—

1 —— Z —— Spy,(Z) — Spy,(Z) — 1,

e

If Spy,(Z) is very flexibly HS-stable, then Sp,.(Z) is not hyperlinear (in
particular, not sofic).

Remark |

Same thing happens for many other property (T) groups! (e.g. Gromov

random groups). Hilbert-Schmidt Analog of a result of Bowen & Burton.
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Thank you for listening!
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