SOHO 29: 22 Years of GOLF and VIRGO: 2 Sunspot cycles seen by seismology
Antonio Jiménez. Nice, France 27-29 Nov 2018
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1. VIRGO(SOHO) SunPhotometer (SPM)
1.1 Degradation
1.2 Data Acquisition System (DAS) and spikes
1.3 Attractors .

2. P-modes Analysis

3. High n p-modes and pseudo modes anaylisis.

4. Things to do ..(for which I had no time ..)



2 Types of Radiometers: DTIARAD and PMO

1 Luminosity Oscillation Imager (12 pixels)

3 channels SunPhotometer SPM:

BLUE: 450nm , 5nm Bandwidth
GREEN: 500 nm , 5 nm Bandwidth

RED: 862 nm , 5 nm Bandwidth
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1. VIRGO(SOHO) SunPhotometer (SPM)
1.1 Degradation
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1.2 Data Acquisition System (DAS) and spikes.

Calibration | Power switches . VIRGO
voltages ' —Latch-up detectors power supply
LCA
PMO6-V A[H{MUX/2 VFCH Counters[ Prog. ROM
ETEL T Sequence
SPM A l--* MUX/3 VFCHCounters(] controller | Sequence
counter

PM06-V B

- > Science TM
- Science TM FIFO
MUX/1 VFCH Counters [ sy > HK TM
—

| 12/24h EEPROM

EEERE %
DIARAD MUX/4 VFCHCounters Address
[TTTII N
counter
LOI "
TC logic TC
MUX/1 VFCHCounters[&
HK bus[ I a Real time 1 2048Hz
counter clock
TC bus Timi inf { l
iming informations 24h 24h reset
| - L R pulse
Day of missiorﬂ Block of dayHProgram counter Divideﬂ-PLL to 655kHz HF clock

Fig. 9. Block diagram of the data acquisition and control system (DAS).

DAS cycle= 3m (1 integration per minute for SPM) ———> Spikes
VFC and or Counters blocked randomly for a while ——»  Aftractors
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LEVEL_1 Time Series, cleaned and fitted an filtered by around 70 days filter
using A2z pipeline (S. Mathur 2010) and KADACS Software (RA. .Garcia et al 2011
(Kepler soft based on GOLF calibration))
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From 1996-01-23 (MD=53) to 2018-09-30 (MD=8339).
Time series of 8287 days






These datasets were split into contiguous 365-day subseries, with a one-fourth
overlap (91.25 days).
Total number of time series =87.
Power spectra analyzed with A2z pipeline and KADACS.
Background fitted and built the guess model
The whole spectra fitted at once:
For each group 1=2(n),0(n+1),1(n+1),3(n+1)
-Same width
-Fix Amplitud ratios, ly =1,1; =15l I,= 051y I5= 0.1l,
Angle=90¢° (fix)

1 splitting per spectrum
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2. High n p-modes and pseudo modes anaylisis.
Averaged spectra
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200 four days time series (800 days) , averaged the
200 PSD and shift 50 days —» 150 spectra

(PSD with a short smooth)/(PSD with big smooth)
and fitted with MLH with an ofsset close to 1

Jiménez et al 2015
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Pseudomodes
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Pseudomodes in Blue and Green gave too much NaN, not used at this time.
Only Red channel pseudomodes used.
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Ag,_,, (Degrees)
(V Downward positive)

2. Things to do ...(for which I had no time ..)

(A) I-V phase diferences and amplitud ratios thought 2 solar cycles

Jiménez et al 1999
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Acoustic cutoff frecuency(uHz)
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Conclusions:

1. We havenow the frequencies of acoustic oscillations of the Sun
between 2300 pHz to 7700 yHz during two Solar Cycles

2. p-modes:
a. Frequency shifts: Correlated with Solar Cycle.
b. Amplitudes: Anticorrelated with Solar Cycle
c. Widths: No clear, may be anticorrelated?
c. Splitting: 0.46 pHz, seems some correlation.
3. High n p-modes:
a. Frequency Shifts: Seems correlated at minimum
and crazy at maximum.
b. Amplitudes: Anticorrelated.
c. Widths: Anticorrelated (mainly the Red channel)

4. Pseudomodes: (Red Channel)
a. Frequency Shifts: No clear conclusions (less dispersion at minimum
at again crazy at maximum).
b. Amplitudes: No correlated.
c. Widths: Anticorrelated.



That’s all. Thanks for your attention



