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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, Widthz x Amplitude

Harmonic degrees |=0-150
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Azimuthal Correction & Averaging

3.0
2.5F

2.0F

1.5

1.0F

0.5F

0.0t
-1.0

Width

M|

o B 3
- . -
.
.
L - . D
- . s . - 4
.
r .. - - _—
. .* » 4]
0 g s g 5

"o * . . . . -
o . . ]
o L .t .« o+ " <
.. . . -

araalaaaaly

-0.5 0.0

0.5

—
o

TTF[TITTTTTIreTrTT
-

René Kiefer - SOHO 29 - 28.11.18"- Nice e\

0.5 1.0

(n,]) = (10,50)

A (ms?Hz™)

A (m’s®Hz*107"%)

5x10°F
4><1D4§
3x10“§
2x10"‘§

1x10°F

-1.0

Amplitude

of

-0.5 0.0
m/l

Width * Area

0.5 1.0

8x10*

6x10*

4x10*

2x10*

-1.0

ot

i

-0.5 0.0

0.5

_L
o

e 8o



Correct for Fill and Solar Radius

Aobsmean

—
N

1,mean
—
—

Afl||
o =
o O

1.0

1,radius,mean

N0 = ow

1.2F
1.1}

0.9

Afill

Y. - T -
. RY 2 ' R -..3'- .
LS - - W o et #“ e
* H [T & ovws . e, Mo Pl t e o a5 AP
Ll o LECL P P L B R fat S
n . X o . KR K .
AR R K8 I e 3 e R e F
?,-_ . o8 Lo ey . L S
[y o "
et - A
- .o
s
s . e
- . -
.' . . . ‘.
et t? E oo gk, o
: . . LA ]
P WY '.\A""" . . PO T E* H .
RIP - Y i SRR o'l
LA K3 N e T A R
RARAEY 4 VA 2 ¢ et o Rt YA
® Ceen vl vy e o Sa SN g LT P S
A ! wee g W e L) 'n.i= .
o . ] e % *°
.w - . v
2t __.\:'q"‘ . . S petael. e Ef, .
o, I A oy e e »
1’ L ‘. (¥ eate, ey, T 0t PRt L
LXY 2 " o o 3%
. J - 0' ‘.; v . e - ™~ ':. e .'o:. o, .
Fr e A ‘.f“ de " .-I,.I...c'li;:'.. .o ‘-‘1‘-# e
- - °® . . e, o ‘1
o 320 ot %ee R O AR T et e
N RIE: 5T . -‘-’_.. 0 -.‘.;'.-.., o0t 82 % "‘.
e P B

0

50 100 150 200
GONG Month

René Kiefer - SOHO 29 - 28.11.18 - Nice e

©

0.75 0.80 0.85 0.90 0.95 90 120 150 180 210

Fill Factor

Fio7 (sfu)




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

- 0.03-/ 0.06 - v

C=1 — —0.06 (months 1-158),
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Mode Amplitudes
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Mode Widths
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Corrected Mode Amplitudes
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Corrected Mode Amplitudes
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Gaussian vs Lorentzian vs Voigt
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Asymmetric Voigt Profile
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Asymmetric Voigt Profile
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Asymmetric Voigt Profile

Table 1 Fit parameters of the frequency distribution of mode amplitudes for modes with 2 <[ < 150.

Vmax [MHZ] o [uHz] y [MHz] % [uHz]

3079.76 £ 0.17 181.8+0.3 150.9 4+ 0.2 611.840.5
a/10* m2s 2Hz 1] b[m?s 2Hz ] S x4
3299 +2 —581 41 —0.100 + 0.002 32.8
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Physical Quantities

. 2\ _ "~
* Mean squared velocities (v7u) = 5 CvisTm An

 Mode energies En = Myu(vy,)

. Mode energy supply rates % = 27 By Ty = 12C My Ay T4
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Physical Quantities
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Physical Quantities

r (v2) E dE /dt
Frequency range [WHz] 2400 -3000 2900-3300 2900 -3300 3000 -3600
Number of modes 358 237 237 385
Correlation p 0.69 —0.88 —0.88 —0.01
p value <1010 <1010 <1010 0.88
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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!

Solar Phys  (2018) 293:151
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HMI Mode Amplitudes




Linear Trend Removed




GONG Widths
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