μ

μ

μ

VIR GO Science Prop osal E3

Prop erties of solar noise in irradi ance and radiance

Main In v estigator

Co-In v estigators

Ob jectiv es

Scien tific rationale

W ork plan

B. Andersen

T. App ourchaux, D. Crommelync k, Ch.W ehrli, T. T outain, (T.Leifsen UiO+student

UiO)

Use the prop erties of the intermo de background signal b etween approximately 150 Hz

and 8 mHz to make a mo del of the underlying noise pro ducing mechanisms. This

mo del will b e used in an attempt to describ e noise prop erties in the region 50 Hz-

150 Hz, where the disentangelment of solar noise and g-mo des will b e difficult.

The solar background ”noise” signal is of interest for the main VIRGO scientific

ob jectives b ecause this noise signal will b e the ma jor obstacle for the detection and

classification of the solar g-mo des. An understanding of the nature of the noise signal

may increase the detection probability of the g-mo des. The global signature of small

scale and relatively short lived solar surface structures will b e a v aluable input in the

understanding of the of the asteroseismic observ ations, i.e. ST

ARS. The mo delling

of the global noise signatures may enable us to deduce information ab out similar

phenomena on other stars from high resolution measurements with ST

ARS.

The work will b e divided into to main areas. Firstly the overall lower limit of the p ower

sp ectra will b e determined and compared with previous measuremen ts an mo dels,

changes in gradient will b e lo oked for which may indicate v ariation in the origin

of the noise sources. Secondly a more elab orate program to lo ok at the details of

the noise signal. This will include: Remov e the effects of known p-mo des and use

predictions of frequencies of the lowest n p-mo des to exclude these regions from the

analysis. Create noise time series from the cleaned data for the radiometer data, for

each of the SPMs and LOI pixels. Study the time series to investigate differences

in the noise sp ectra as function of wavelength and solar p osition. Attempt to use

linear and non-linear predictors to mo del the noise structure. The knowledge of the

surface structure lifetim es, spatial distribution and contrasts will b e used to limit the

Problem areas

Resp onsibiliti es parameter space. Extrap olate the mo del to lower frequencies in a stepwise manner

and compare the predictions with the observ ations

The lifetimes and detailed prop erties of the noise sources are not known and may

overlap with the oscillations None of the investigators have very go o d understanding

of the mathematics needed.

The instrument CoIs will provide the Level1/Level2 timeseries. B. Andersen will carry

out the main study on the mo delling of surface structure parameters. T. Leifsen will

create the calculations of the noise predictors.