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We define the Fourier symmetric Sobolev space H to be the space consisting of functions f ∈ L2(R) such

that

∥f∥2H =

∫
R
|f(x)|2(1 + x2)dx+

∫
R
|f̂(ξ)|2(1 + ξ2)dξ < ∞.

It is a reproducing kernel Hilbert space, and we will begin the talk by deriving the formula for the reproducing

kernel Kt(x). We base it on the discovery that the Bargmann transform is a unitary operator from H to a

weighted Fock space. Then we will use it to study the concentration problem in H, namely that of maximizing

the ratio ∫
I
(1 + x2)|f(x)|2dx+

∫
J
(1 + ξ2)|f̂(ξ)|2dξ∫

R(1 + x2)|f(x)|2dx+
∫
R(1 + ξ2)|f̂(ξ)|2dξ

,

where I, J ⊂ R are measurable. We approach it by studying the eigenvalues of the corresponding concentration

operator TI,J : H → H defined as

TI,Jf(t) =

∫
I

f(x)Kt(x)(1 + x2)dx+

∫
J

f̂(x)K̂t(x)(1 + x2)dx.

By calculating the trace of TI,J and the sum of the squares of its eigenvalues, we discover an unexpected

phenomenon about the decay of eigenvalues of the concentration operator, i.e. the plunge region is of the same

order of magnitude as the region where the eigenvalues are close to 1, contrasting the classical case of Paley–

Wiener space.

Finally, in the case I = J = (−R,R) we will use the weighted Paley–Wiener space of functions with supp(f̂) ⊂
(−R,R) and ∥f∥2 =

∫
R |f(x)|2(1 + x2)dx, to obtain a lower bound of 4R2 for the number of eigenvalues of T

which are close to 1.
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