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A Density Version of the Vinogradov Three Primes Theorem
Xuancheng Shao

We prove that if Ais a subset of the primes, and the lower density of A in the primes is larger than 5/8, then all sufficiently large odd positive integers can be written as the
sum of three primes in A. The constant 5/8 in this statement is the best possible.
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Exceptional zeros, sieve parity, Goldbach
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Abstract

We survey connections between the possible existence of exceptional real zeros
of Dirichlet L-functions and the sieve parity barrier and then show how recent
work tying them to the Goldbach problem can be viewed in a considerably

generalized framework.
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Constellations in prime elements of number fields <
e 0
Wataru Kai, Masato Mimura, Akihiro Munemasa, Shin-ichiro Seki, Kiyoto Yoshino c
m
Given any number field, we prove that there exist arbitrarily shaped constellations consisting of pairwise non-associate prime elements of the ring of integers. This result
extends the celebrated Green-Tao theorem on arithmetic progressions of rational primes and Tao's theorem on constellations of Gaussian primes. Furthermore, we prove n
a constellation theorem on prime representations of binary quadratic forms with integer coefficients. More precisely, for a non-degenerate primitive binary quadratic form F' c
which is not negative definite, there exist arbitrarily shaped constellations consisting of pairs of integers (m, y) for which F'(z, y) is a rational prime. The latter theorem is m
obtained by extending the framework from the ring of integers to the pair of an order and its invertible fractional ideal.
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ON THE THRESHOLD FOR SZEMEREDI’'S THEOREM WITH
RANDOM DIFFERENCES

JOP BRIET AND DAVI CASTRO-SILVA

ABSTRACT. Using recent developments on the theory of locally decodable codes, we
prove that the critical size for Szemerédi’s theorem with random differences is bounded
from above by N1-#+e() for length-k progressions. This improves the previous best
bounds of N'~ T#/2T 7™ for all odd k.

1. INTRODUCTION

1 [math.CO] 6 Apr 2023

Szemerédi [18] proved that dense sets of integers contain arbitrarily long arithmetic












