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Frequencies, Frequencies, Frequencies
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High Degree Mode Parameters Through Time
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High Degree Mode Parameters Through Time
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What Are We Looking at?

● 223 GONG 108 day-long time series, 3 GONG months, network merged

– May 1995 – March 2017

● GONG pipeline output: mode widths and amplitudes

– Products Width x Amplitude, Width² x Amplitude

● Harmonic degrees l=0-150

● Modes present in all time samples
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Azimuthal Correction & Averaging
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(n,l) = (10,50)



  

Correct for Fill and Solar Radius
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Correct for Fill and Solar Radius
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Uncorrected Mode Amplitudes
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Uncorrected Mode Amplitudes
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Empirical Correction 
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Mode Amplitudes

● Averaged over all 

n,l,m,nu, 1272 modes

● Black: 1-yr smoothed

● Red: scaled F10.7

● Spearman rho = -0.91

● Variation: 17.3%

 René Kiefer - SOHO 29 – 28.11.18 - Nice



  

Mode Widths

● Averaged over all 

n,l,m,nu, 1275 modes

● Black: 1-yr smoothed

● Red: scaled F10.7 

● Spearman rho = 0.62

● Variation: 11.5%
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Corrected Mode Amplitudes

● Normalized to mean 
● Columns: 

same frequency ranges
● Rows: 

same harmonic degrees
● Colour: high/low activity
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Corrected Mode Amplitudes

● Normalized 
● Columns: same frequency 

ranges
● Rows: same harmonic 

degrees
● Colour: high/low activity
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Gaussian vs Lorentzian vs Voigt

Gaussian Lorentzian

Asymmetric Voigt
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Asymmetric Voigt Profile 
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l = 2 – 150, m averaged, time averaged



  

Asymmetric Voigt Profile 
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l = 31 - 40



  

Asymmetric Voigt Profile 
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Physical Quantities

● Mean squared velocities

● Mode energies

● Mode energy supply rates
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Physical Quantities
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Physical Quantities
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Physical Quantities
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Conclusions

● p mode parameters  change along the solar cycle
– Mode amplitudes are anti-correlated with the level of activity

– Mode widths are correlated with the level of activity

– Magnitude of fractional parameter changes depends on mode frequency 
and harmonic degree

● Mode amplitudes as a function of frequency follow an asymmetric 
Voigt profile

● Mode velocities, energies anti-correlated with activity 
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Thank You for Your Attention!
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HMI Mode Amplitudes



  

Linear Trend Removed



  

 GONG Widths
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