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Global geometry of ϕ−1λ (0)

As λ→∞

• cλ ≤ length(ϕ−1
λ (0)) ≤ Cλ

• 0 ≤ # {nodal domains of ϕλ} ≤ λ2

• B(x , Cλ ) ∩ ϕ−1
λ (0) 6= ∅ ∀ x ∈ M

• c
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Known

• Ω ⊂ R2 (Toth-Zelditch)
If H is good ⇒ (∗∗)

• T2 (Bourgain-Rudnick)
If H is positively curved ⇒ H is good and (∗∗)

• Hyperbolic compact surface (Jung)
If H is a geodesic circle ⇒ H is good and (∗∗)

• (M, g) compact Cω- surface, no boundary (C-Toth)
If H is good ⇒ (∗∗)
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When is a curve GOOD?

• ‖ϕλ‖L2(H) ≥ c‖λ ∂Tϕλ‖L2(H) ≥ e−Cλ︷ ︸︸ ︷
we want

• ‖ϕλ‖L2(H) + ‖λ ∂νϕλ‖L2(H) ≥ e−Cλ

H

∂νϕλ

∂Tϕλ

. . . ≥ C (Quantum Ergodic case)

• Want to prove:

If ‖λ ∂νϕλ‖L2(H) is “large”

︷ ︸︸ ︷
≥ C if QE

⇒ ‖λ ∂Tϕλ‖L2(H) ≥ e−Cλ
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