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Introduction

10 B vl N . . ]
B < bvg > duig -

sl e -

g. B Sy 7
£ s .
e [ (20,0) (21.0) (22,0) |
3 L -
2 af oo (20,1) (21,1) R
E I (192 (202) (21.2) ]
o (10,3 (20,3) n

3.00
Frequency (mHz)

From: Bedding, T. R.; Kjeldsen, H.: Solar-like Oscillations. In: Publications of the Astronomical Society

of Australia 20 (2003), p. 203-212.
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Introduction Calculation Applications Summary

The Envelope Spectrum

The superposition of two oscillating signals:
1
cos (w1t) + cos (wat) = A(t) cos <2 (w1 + w2) t) )
1
A(t) =2cos (2 (w1 — wo) t> ,

where A(t) is the slowly varying amplitude of the signal which
oscillates with frequency
1

QZE(wl—wz).
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Introduction Calculation

The Envelope Spectrum

Compute the periodogram (FFT or LSP)
!

Take absolute value, set all phases to zero
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Introduction Calculation Applications Summary

The Envelope Spectrum

Compute the periodogram (FFT or LSP)

!
Take absolute value, set all phases to zero
1
Filter for frequency range of interest (Tukey)
1

Apply inverse FFT on periodogram
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Introduction Calculation Applications Summary

The Envelope Spectrum

Compute the periodogram (FFT or LSP)
!

Take absolute value, set all phases to zero

d
Filter for frequency range of interest (Tukey)

1
Apply inverse FFT on periodogram

1

Compute the analytic signal and the signal envelope
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The Envelope Spectrum

Analytic signal:

xa(t) = x(t) + iH[x] (t)
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Introduction Calculation Applications Summary

Solar envelope spectrum

e GOLF time series: July 2007 — July 2008

o Filtering as described above, Tukey with o = 0.9
e Frequency range: 1.7-3.5 mHz

e Envelope spectrum 1 uHz boxcar smoothed

o Avg =134.92 +0.06 uHz
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Introduction Calculation Applications Summary

Stellar envelope spectrum

o Kepler time series: Q7-Q15

e Filtering as described above, Tukey with o = 0.9
e Frequency range: 1.4-2.7 mHz,

e Envelope spectrum 0.5 uHz boxcar smoothed

e Av=2957=+0.2uHz
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Introduction Calculation Applications

Theoretical frequency differences
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Map of regularities in GOLF periodogram
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Map of regularities of KIC 5184732
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Introduction Calculation Applications Summary

Echelle diagram of KIC 5284732
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Summary

Reliable detection of regularities in periodogram
Alternative way for first estimation of Av
Robust to low S/N data

Paper submitted to A&A:

Determination of fundamental asteroseismic parameters using the

Hilbert transform
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Introduction Calculation Applications

Thank you for your attention.

eeeeeeeeeeeeeeeeeeee
nnnnnnnnnnnnnnn

The Envelope Spectrum René Kiefer, Ariane Schad, Wiebke Herzberg, Markus Roth



Introduction

References

Christensen-Dalsgaard, J., Dappen, W., Ajukov, S. V., et al. 1996, Science, 272,
1286

Garcia, R. A., Turck-Chiéze, S., Boumier, P, et al. 2005, A&A, 442, 385

Harris, F. 1978, Proceedings of the IEEE, 66, 51

Hekker, S., Elsworth, Y., De Ridder, J., et al. 2011, A&A, 525, A131

Houdek, G., Balmforth, N. J., Christensen-Dalsgaard, J., & Gough, D. O. 1999,
A&A, 351,582

Huber, D., Stello, D., Bedding, T. R., et al. 2009, Communications in Asteroseis-
mology, 160, 74

Kallinger, T., Mosser, B., Hekker, S., et al. 2010, A&A, 522, Al

Komm, R. W., Howe, R., & Hill, F. 2000, ApJ, 543, 472

Lomb, N. R. 1976, Ap&SS, 39, 447

Mathur, S., Garcia, R. A., Régulo, C., et al. 2010, A&A, 511, A46

Mathur, S., Metcalfe, T. S., Woitaszek, M., et al. 2012, ApJ, 749, 152

Mosser, B. & Appourchaux, T. 2009, A&A, 508, 877

Mosser, B., Michel, E., Belkacem, K., et al. 2013, A&A, 550, A126

Priestley, B. 1982, Spectral analysis and time series, Probability and mathemati-
cal statistics No. Bd. 1-2 (Academic Press)

Scargle, J. D. 1982, ApJ, 263, 835

Tassoul, M. 1980, ApJS, 43, 469

Verner, G. A., Elsworth, Y., Chaplin, W. J., et al. 2011, MNRAS, 415, 3539

Verner, G. A. & Roxburgh, I. W. 2011, ArXiv e-prints

[
KIS

Kiepenheuer-institut
fir Sonnenphysi

The Envelope Spectrum René Kiefer, Ariane Schad, Wiebke Herzberg, Markus Roth



	Introduction
	Calculation
	Applications
	Summary

