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"We have a problem...”
yes-or-no
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Iwaniec cor7jecture (1982) Morrey’s problem (1952)
on Beurling transform on convexity notions
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Martingale inequality
Burkholder

X, <Y, subordinated martingales
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Rank-one convexity vs quasiconvexity
Morrey
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e global
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n=~>2 '’ Faraco-Székelyhidi: “localization”

Burkholder: B,(Df) = B,(f,,f;) rank-one concave
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Beurling transform

de(Z)

S(.) =f., fe W"*(C) L2-isometry

Conjecture (Iwaniec):  ||S||lpc) =p— 1, p =2

“Win-win” problem:
B, quasiconcave at A=ld Y
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lwaniec Morrey

Banuelos et al., Volberg-Nazarow,...

martingale techniques:
WR: ||S|lp < 1.575(p — 1)




Main result
"half-yes”

Theorem: f(z) €z+C;5 (Q), By(Df(z)) 20, z€ Q
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trade-off
distortion and exponent
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cf. Astala’s higher integrability
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Interpolation lemma
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cf. Riesz-Thorin

duality P log-convexity

change p freeze p

subharmonic harmonic

Hadamard Harnack




Proof of the lemma

I
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non-vanishing ~~» harmonic
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Corollaries
sharp integrability estimates

LlogL integrability: f(z) € z+ C;°(Q), homeomorphism,

Muller: Llogl integrability under J(z,f)=0

Exp integrability:  |u(z)| < xp(z), z€C
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D




Many extremals
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expanding
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BP linear on rank-one connections

Baernstein-Montgomery-Smith
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Riesz-Thorin interpolation lemma |
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