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Assumed throughout: 
• Regular data spacing 
• Amplitude, rather than power spectra  
• Spectra calculated for all frequencies, i.e.  
         0 ≤ f ≤ Nyquist frequency 
• Spectra fully oversampled 
• Spectra standardised by division by its mean 
• Large N (thousands) 
• Noise is uncorrelated Gaussian 
• Signal is a single sinusoid 
 
 
 



Noise only: distribution of  individual 
peak heights 



Distribution of maximum peak heights, 
over entire spectra; noise only  



Signal peaks 

• Single sinusoid 
• Maximum height of spectral peak affected 

by noise 
 



Distribution of  (standardised) maximum 
peak height: centred on S/N, fixed width 



Comparison of largest peak distributions, 
S/N=4 



Comparison of largest peak distributions, 
S/N=5 





Details 1 



Details 2 



Details 3 



KIC8008067 (N=40 000) – note slight power 
excess at low frequencies in top panel 



The origin of the low 
frequency power excess 
– autocorrelation at lags 
1 and 2 in the noise 



Filter data to remove autocorrelation: 



KIC8008067 (N=40 000): spectrum of 
original series in top panel,spectrum of 

filtered series in bottom panel 



Successive prewhitening: according to Baran 
(2013)  first 8 frequencies are  Kepler 
artefacts, i.e.”real” features in the data 



Last “significant” peak (#8), first “non-
significant” peak (#9) 
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