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Abstract

Helfgott settled the ternary Goldbach problem by proving that every odd integer
greater than 5 can be represented as the sum of three primes. We study a variant of
this problem under square-free shift conditions. Let a1 < a2 < · · · < as be fixed positive
integers. We prove that every sufficiently large odd integer can be written as

N = p1 + p2 + p3,

where p1, p2, p3 are prime numbers such that all shifted integers

pi + a1, . . . , pi + as, i = 1, 2, 3,

are square-free.
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