Asymptotics for Magic Squares of Primes
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Abstract. Using the techniques and results recently introduced by Ben Green
and Terence Tao (see [1, 2, 3, 4]), we obtain an asymptotic formula for M, (z),
the number of n x n magic squares with their entries being prime numbers less
than or equal to x.
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where G,, is a constant that involves the volume of the polytope associated with
the system of equations that define the magic square and an infinite product of

local factors [, Bp,n-

For example, in the case n = 3 we obtain
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This is the first application of the work of Ben Green, Terence Tao and
Tamar Ziegler on linear equations in primes with complexity greater than 2,
obviously apart from the case of arithmetic progressions. We must point out
that even the existence of infinitely many magic squares with prime entries was
unknown till very recently.
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