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THE GLOW OF FOURIER MATRICES:
UNIVERSALITY AND FLUCTUATIONS

TEODOR BANICA

Abstract. The glow of an Hadamard matrix H € My (C) is the probability measure u € &(C)
describing the distribution of ¢(a,b) = (a,Hb), where a,b € TV are random. We prove that
@ /N becomes complex Gaussian with N — eo, and that the universality holds as well at order
2. In the case of a Fourier matrix, Fg € My (C) with |G| =N, the universality holds up to order
4, and the fluctuations are encoded by certain subtle integrals, which appear in connection with
several Hadamard-related questions. In the Walsh matrix case, G = Z/ , we conjecture that the
glow is polynomial in N = 2".

Mathematics subject classification (2010): 15B34 (60B15).
Keywords and phrases: Hadamard matrix, Random matrix.

REFERENCES

T. BANICA, First order deformations of the Fourier matrix, J. Math. Phys. 55 (2014), 1-22.

T. BANICA, B. COLLINS AND J.-M. SCHLENKER, On orthogonal matrices maximizing the 1-norm,
Indiana Univ. Math. J. 59 (2010), 839-856.

T. BANICA, U. FRANZ AND A. SKALSKI, Idempotent states and the inner linearity property, Bull.
Pol. Acad. Sci. Math. 60 (2012), 123-132.

T. BANICA, I. NECHITA AND J.-M. SCHLENKER, Analytic aspects of the circulant Hadamard con-
Jjecture, Ann. Math. Blaise Pascal 21 (2014), 25-59.

1. BENGTSSON, Three ways to look at mutually unbiased bases, AIP Conf. Proc. 889 (2007), 40-51.
B. COLLINS, P. GAWRON, A. E. LITVAK AND K. ZYCZKOWSKI, Numerical range for random
matrices, J. Math. Anal. Appl. 418 (2014) 516-533.

C. F. DUNKL, P. GAWRON, J. A. HOLBROOK, J. MISZCZAK, Z. PUCHALA AND K. ZYCZKOWSKI,
Numerical shadow and geometry of quantum states, J. Phys. A 44 (2011), 1-19.

P. C. FISHBURN AND N. J. A. SLOANE, The solution to Berlekamp’s switching game, Discrete Math.
74 (1989), 263-290.

U. HAAGERUP, Cyclic p-roots of prime lengths p and related complex Hadamard matrices, arxiv:
0803.2629.

V. F. R. JONES AND V. S. SUNDER, Introduction to subfactors, Cambridge Univ. Press (1997).

S. POPA, Orthogonal pairs of *-subalgebras in finite von Neumann algebras, J. Operator Theory 9
(1983), 253-268.

R. ROTH AND K. VISWANATHAN, On the hardness of decoding the Gale-Berlekamp code, IEEE
Trans. Inform. Theory 54 (2008), 1050-1060.

J. SEBERRY AND M. YAMADA, Hadamard matrices, sequences, and block designs, Wiley (1992).
W. TADEJ AND K. ZYCZKOWSKI, A concise guide to complex Hadamard matrices, Open Syst. Inf.
Dyn. 13 (2006), 133-177.

© <P, Zagreb Operators and Matrices
N i}
Paper OaM-09-28 www.ele-math.com

oam@ele-math.com


http://dx.doi.org/10.7153/oam-09-28

