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The phase retrieval in diffraction theory mainly consists in recovering a signal f ∈ L2(Rd) from the modulus

of its Fourier transform |f̂ |. It is well known that this problem is severelly ill posed. One of the reasons for this

is that the solution set {g ∈ L2(Rd) : |ĝ| = |f̂ |} may be very large.
One may thus try to reduce the solution set by adding more measurements. For instance, one may add

a mask which amounts to replacing the measurement |f̂ | by |m̂f | where m is a masking function. A good

description of this idea and actual experiments which are done this way can be found in [1] where the data |m̂f |
has been called a coded diffraction patern. The experiments may be summarized in the following picture taken
from [1].

So far this problem has mainly been studied in the discrete setting, that is, with L2(Rd) replaced by
L2
(
(Z/NZ)d), the Fourier transform being then the discrete Fourier transform. It is then known that 3 well

chosen masks can determine almost all signals (but not all) while a small number of randomly chosen masks
allow to determine all signals.

The aim of this talk is to show that the situation is better in the continuous setting:

Main result. Let γ1(t) = e−πt
2

, γ2(t) = te−t
2/2 γ2(t) := 2πtγ(t), γ3(t) := (1 − 2πt)γ(t). Let f, g ∈ L2(R) be

such that |f̂γj | = |ĝγj | then there exists c ∈ C with |c| = 1 such that f = cg.

The proof uses complex analysis and the original idea comes from a paper by McDonald [2]. A stronger
argument allows to construct more families of masks that lead to the same result. We will also explain that
the direct analogues of these masks in the discrete setting don’t work and that this is mainly an issue about
under-sampling.
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