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Continuous Case
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@ The rate of decay: Gain of % derivatives
© The oscillation at unit speed in the Fourier transform



[P Improving: Littman & Strichartz
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Discrete Spherical Averages

chsogte gplee has
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Why X927 In {x : A < |x| < 2A} there are about A9 lattice points, and
about A\? radii which are the square root of an integers. Finally, d > 5, so
the lattice points are equitably distributed among the spheres.



Not all radii are the same: Interested in ‘scale-free’ bounds. For a cube
E of side length A, and operator M which is ‘local’, we seek bounds of

the form
E|"HMf,g) S (F)Er(8)E,s:

where f, g are supported on E, and

(FE, = [EI7* Y _If(m)]"
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AN 1< 5%
Proof of Littman, Strichartz Estimate ‘ o LZD> -

Auxilary Question: For f = 1F, g = 1¢ supported on the unit cube, and
integer N, prove that A;f < HI + LO, where

(HI,g) < N~F[|F| - [GIIV2,  (Lhg) < NIF|- |G|

Optimal N =~ [|F|-|G[]”#1, which proves A; : L% 1 [d+1o0
p1/n * Al
Set LO = ¢1/n * Aif, so that LO S N|F].

Use stationary decay estimate on HI.

Volume of annulus
is about 1/N



Fixed Radius Case
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M) = [ an(©OF(©)

ay = C)\ + I

cn(§) = Z cx.q(§),
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The Mulitiplier Cy
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The Mulitiplier Cy 4
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The Mulitiplier C,
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Key Estimates TW
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Andre Weil: ¢ rM -

1—d
KX\, q,0)| S A7 p(A%,q)

Write g = 2"st with st odd and (t,\?) = 1, then p(\?, q) = v/2's. This
IS a ‘square root gain' over the Gauss sum bound.

Akos Magyar:
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(LO=A, | (Ax=C+Ry |

eil Estimate
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[Decompose doy into Low/High parts]
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Schlag Type Exponents : Kesler, L., Mena Arias
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