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PERTURBATIONS OF OBSERVATIONS.
NOISE REDUCTION APPLIED
TO ASTEROSEISMOLOGY.

1' I By .N\"l"l
‘Iu '\" """'1’ f““l




!
« Noise reduct oseismo
> Asteroseisn Objetives
» CoRoT § Vo
» A new method for nois n: Phase Adding
> Aplications: s i e

» Numerical experiment

» Star HD181231
» Star 102719279
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Noise characterization and Time Series Analysis

*Thermal noise due to a nonzero temperature is approximately white
gaussian noise.

» Photon-shot noise due to statistical fluctuations in the measurements
has a Poisson distribution and a power increasing with frequency. It is a
problem with weak signals.

* Also seismic noise affect to sensible ground instruments like LIGO
(gravitational wave detector). Nevertheless, for LISA the noise
characterization adopted is a gaussian noise.

*Observations of the black hole candidate X-ray binary Cyg X-1 by
EXOSAT, show a continuum power spectrum with a pink noise.

* In asteroseismology the noise is assumed to be of white gaussian
type.
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Noise Characterization and Time Series Analysis
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Spectrogram: Boeing 777 acoustic noise




Noise Characterization and Time Series Analysis

Wavelets



* Noise characterization and analysis

» Introduction

» The colors of noise
» Some examples in astrophysics
» Spectral estimation
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Noise reduction applied to
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Oscilador bimodal + WGN
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Noise reduction applied to
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Noise reduction applied to
asteroseismology

* Be stars are spectral type B stars
with a circumstelar disc which is
responsible of Balmer lines emission.

» They possess a very rapid rotation,
reaching almost critical velocities.

« Different ranges of variability has
been detected: from short time
variability to long time (years).

» Short time variability in these stars is
associated to oscillation modes.
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Noise reduction applied to
asteroseismology

HD181231 - Serie de 156.64 dias y muestreo de 32 segs

4300 4320
HJD +2451545



Noise reduction applied to
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1 DFT de 50 d sobre 156 dias.
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Noise reduction applied to
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HD181231 - 100d, 10 dft
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Magnitud relativa

Magnitud relativa

Noise reduction applied to
asteroseismology

102719279+ Ajuste Senoidal
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Noise reduction applied
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Noise reduction applied to
asteroseismology

Spectrogram of the signal, block length R=6 days
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Conclusions

For HD181231 the SNR has been enhanced in
25-28% using our method.

For 102719279 three fregs. has been detected and
identified with an [=2 oscillation mode.

The Phase Adding Method has proved to be an
effective tool for noise reduction and signal
detection.

Theres no limitation to extend this method to 2D.

It has to be remarked that the requirement of white
noise is not always fullfilled.

An extension of the method for non-uniform
sampling is in progress.



...porque todos los finales
son el mismo repetido
y con tanto ruido
no escucharon el final.
(Joaquin Sabina)



