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INTRODUCTION

We present the experimental study of missing level statistics [1] of
three-dimensional chaotic microwave cavities. The Investigation IS
reinforced by the power spectrum analysis which also takes into account
missing levels. On the basis of our data sets we demonstrate that the
power spectrum of levels fluctuations in combination with short- and
long-range spectral fluctuations provides a powerful tool for the
determination of the fraction of missing levels in systems that display
wave chaos such as the three-dimensional chaotic microwave cavities.
The experimental results are in good agreement with the theoretical
expressions.

MISSING LEVEL STATISTICS

The fraction of detected resonances is characterized by the parameter o,
where 0 <o < 1.
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EXPERIMENTAL SETUP
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Commonly used measure for short-range spectral fluctuations is the

nearest-neighbor spacing distribution (NNSD), that is, the distribution of
the spacings between adjacent eigenvalues, s; =€;., —€; or Its
Integrated form I(s). For long-range spectral fluctuations we considered
the spectral rigidity of the spectrum A;(L), given by the least-squares
deviation of the integrated resonance density of the eigenvalues from the
straight line best fitting It in the interval L [2] and the power spectrum of
the deviation of the gth nearest-neighbor spacing from its mean value q,
Ng = €g+1 — €1 — q. The power spectrum Is given in terms of the

Fourier spectrum from “time” q to k, S(k) = |7, |? with (s(k)) =
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The corresponding missing-level statistics (red broken lines) were
calculated for the GOE system for ¢ = 0.89 (panels (a) (c) and (e)) and for
¢ = 0.5 (panels (b) (d) and (f)).

POWER SPECTRUM

The power spectrum formula for incomplete spectra is given in Ref. [4].
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Here, 0 < k<1 and K(7)is the spectral form factor, which equals
K(t) = 2t — tlog(1 + 27) for the GOE systems.
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system for ¢=0.89 panel (a) and for ¢=0.5 panel (b).

GONCGLUSSIONS The experimental results are in good agreement with the theoretical predictions for missing level statistics, and for the power spectrum. All
these expressions explicitly take into account the fraction of observed levels ¢. The spectral rigidity of the spectrum and particularly the power spectrum
appeared to be very sensitive to It.

ACKNOWLEDGMENTS This work was partially supported by the Ministry of Science and Higher Education grants UMO-2016/23/B/ST2/03979 (LS) and
UMO-2013/09/D/ST2/03727 (ML).

REFERENCGES [1] M. Biatous, V. Yunko, Sz. Bauch, M. Lawniczak, B. Dietz, and L. Sirko, Phys. Rev. Lett. 117, 144101 (2016).
[2] M. L. Mehta, Random Matrices (Academic Press, London, 1990).

[3] O. Bohigas and M. P. Pato, Phys. Lett. B 595, 171 (2004).
[4] R.A. Molina, J. Retamosa, L. Munoz, A. Relano, and E. Faleiro, Phys. Lett. B 644, 25 (2007).

1




