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Photometric magnetic actiy
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Solar activity pra
VIRGO and GOLF obsen

monitoring of solar activity

photometric VIRGO/SPM observations

Doppler velocity GOLF observations

starting on April 11, 1996



VIRGO and GOLF observations

VIRGO/SPM Blue channel
1 1

SoHO vacations

1998 2000 2002 2004 2006 2010 2012 2014

0

Cycle 23 Cycle 24
W

1998 2000 2002 2004 2006 2010 2012 2014
Year




Son and S, compared to common
solar activity proxies

Sph,BLUE

Fi0.7 m m

field

Magnetic

1998 2000 2002 2004 2006 2008 2010 2012 1998 2000 2002 2004 2006 2008 2010 2012
Year Year




Correlation coe

Activity proxy S ph.BLUE S ph.GREEN S ph.rED S ph.composITE Sva SSN*  Call-K F107-cm© MM
MMF 0.86 0.86 0.86 0.86 0.83  0.77 0.77 0.79 n/a
Flocn® 086 090 085 090 075 099 096 a -
Ca II-K? 0.83 0.86 0.83 0.86 0.77  0.96 n/a -
SSN@ 0.85 0.88 0.84 0.88 0.75 n/a -
S vel 0.80 0.79 0.79 0.77 n/a -
S ph,composire 0.97 0.99 0.97 n/a - -
S ph,ren 0.96 0.95 n/a -
S ph,creEN 0.97 n/a - - - -
S ph.sLue n/a - - - - -

the total sunspot number

the Ca II-K line emission index
the 10.7-cm radio flux

the absolute mean magnetic field

Blue wing Red wing




Wavelength dependence of S,

Sensitivity ratios
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Series Date Flag % of Red
index (M/D/Y) (Blue W/ Red W) | measurements

Keyword Description
INSTRUMENT Source of the observations
UNITS Unit of the measurements, in ppm or in m/s respectively
Prot Rotation period in day used to calculate the activity proxies
FACTOR Factor used to multiply to Py to define the length of the analyzed sub series
CADENCE Observational temporal cadence in seconds
LENGTH Length of the analyzed sub series in days
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PHOTOSPHERIC SOLARACTIVITY INDEX:
VIRGO/SPM SPH AND GOLF SVEL

The photospheric solar activity index, Sph (Mathur, Salabert et al. 2014), is calculated from the photometric
observations collected by the Variability of Solar Irradiance and Gravity Oscillations (VIRGO, Fréhlich et al.
1995) instrument onboard the Solar and Heliospheric Observatory (SoHO) spacecraft launched on Decem-
ber 2, 1995 (Domingo et al. 1995). A similar activity index, Svel, can be obtained from the radial velocity ob-
servations collected by the Global Oscillations at Low Frequency instrument (GOLF, Gabriel et al. 1995) on-
board SoHO.

The VIRGO instrument is composed of three Sun photometers (SPM) at 402nm (blue channel), 500nm
(green channel), and 862nm (red channel). The VIRGO/SPM photometric observations were calibrated as
described in Jiménez et al. (2002) but using a high-pass filter with a cut-off at 60 days and then processed us-
ing the KADACS Kepler pipeline as described in Garcia et al. (2011).

The response functions of the photometric VIRGO observations are shown to peak between £10km of the
base of the photosphere (Fligge et al. 1998). The GOLF instrument measures the Doppler wavelength shift
in the D1 and D2 Fraunhofer sodium lines at 589.6 and 589.0 nm respectively.

The GOLF Doppler velocity time series have been obtained following the procedure explained in Garcia et
al. 2005 but using a high-pass filter with a cut-off at 70 days.

The available files contain four columns as following:

® Column 1: Sub-series number

* Column 2: Date in days of the middle point of each sub-series. Note that the first point of the VIRGO and
GOLF observations is on 11 April, 1996.

® Column 3: VIRGO photometric index (Sph in ppm) or GOLF radial velocity index (Svel in m/s)

® Column 4: Duty cycle in % of each sub-series

Available data sets:

® Photospheric solar activity index: VIRGO/SPM Sph
® Solar activity index: GOLF Svel
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http://www.spaceinn.eu/data-access/photospheric-solar-
activity-index-virgospm-sph/

+ Paper in preparation, Salabert et al. 2015




