An introduction to fractal uncertainty principle

Semyon Dyatlov (MIT / UC Berkeley)

The goal of thie minicourse ie to give a brief introduction to
fractal uncertainty principle and ite applicationg to trangfer
operatorg for Schottky groups



Part [: Schottky groups, transfer
operators,
and resonances



Schottky groups
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Schottky groups provide interesting nonlinear dynamicg on fractal limit getg
and appear in many important applicationg



To define a Schottky group, we fix:
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E xample of a Schottky group
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Words and nested intervals
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Dicture of the tree of nested digks and intervals
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The limit get
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Transfer oper a’ro
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Mapping properties of the transfer operator
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The zeta funetion 0
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Resgonances
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Recent results on spectral gaps
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Gaps for finite covers
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Patterson—Sullivan measure
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Reqularity of the Pattergon —Sullivan measure C ¢ =2 C

Here are gome bagic properties of Schottky groups: 7
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Part 2: from fractal uncertainty principle
to gpectral gap



The standard gap
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[mproving over the standard gap
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Fractal uncertainty principle
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Fractal uncertainty principle and spectral gap
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Proof of Theorem (FUP implies spectral gap)
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2. Rough localization in frequency
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3. Cutting into pieces
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4. Manipulating the sum
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5. Using FUP 1o finigh the proof
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Part 3: Fourier decay and
fractal uncertainty principle
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