•

•

ar cmin

ar cmin

VIR GO Science Prop osal E7

Diameter and oblateness measuremen ts using

LOI guiding pixels

Main In v estigator

Co-In v estigators

Ob jectiv es

Scien tific Rationale

T. Ro ca Cort́ es

M.C. Rab ello Soares,A. Jiḿ enez,Hector D. So cas (graduate student)

Measure the diameter v ariations of the Sun

Measure the oblateness (J2) v ariations of the Sun

Several authors have claimed that the radius of the Sun v aries with

solar cycle. Measurements show contradictory results, some are cor-

related (Ulrich et al., 1995), some anti-correlated ( Laclare, Delache

,....1991) and some non-correlated at all (Brown et al.) with solar

cycle. Obviously the interpretation of this results are very compli-

cated as it is not quite clear what observ able are really measuring

with each instrument.

The LOI instrument has 4 guiding pixels in a ring shap e around

12 central pixels. This ring has an internal radius of 15.12

and it is 1.68 width. Each guiding pixel is a quadrant of an

annulus and it is in one of the geographic directions: North, South,

East and W est. With these pixels, several signals can b e derived that

might b e used as a measure of the solar shap e: diameter, oblateness

< ar csec

W ork Plan

Outstanding problems etc. Using data from LOI-T, Rab ello Soares et al. (1995, 4th SOHO

W orkshop, Monterey) have already shown that the guiding pixels are

capable of pro ducing a signal that can b e easily calibrated in terms

of solar diameter and, although the length of data is not enough to

show any v ariations with cycle, the errors obtained ( 0.1 )

show clear evidence that v ariations of the ones already found can

b e easily measured. Obviously

, with LOI-VIRGO the errors are

exp ected to b e less than in the actual case.

As far as the oblateness measuremen ts are concerned, data on LOI-T

show evidence of go o d prosp ects; this allows us to b elieve that LOI-

VIRGO will b e in a p osition so as to measure such v ariations. In

order to measure its absolute v alue, the instrumental and systematic

errors might prevent an eventual success.

The plan is to use LOI-VIRGO data to derive the radius and oblate-

ness signals much in the same direction as the already used for LOI-

T. Also, we plan to calibrate the LOI Qualification Mo del which

is op erational at Observ atorio del T eide (LOI-T) using the space

data. The ob jective of this effort is to enlarge the duration of the

observ ations when SOHO is out of business.

Unfortunately

, a cause of systematic error and other problems in the

LOI data is the dep endence of lim b brightness on latitude due to

faculae, sunsp ots, prominences, magnetic fields, and v ariation with

latitude of photospheric brightness, chromospheric brightness, and

p ossibly the lim b darkening curve. T o take this into account and

correct the data, we will use MDI data (or GONG or TON data).

In this sense, this prop osal is complemen tary of the one already sent

by Bo Andersen and others.

The insufficient knowledge of the p erformance (ab errations on the

telescop e, sensitivity and aging of the pixels in the detector, the

p erformance of the servo, etc.) might prevent an absolute measure

of b oth parameters and could jeopardize the measurement of its

Resp onsabilities and Managemen t v ariations. In this sense, a go o d tracking of this parameters and

its v ariations would b e highly desirable; also, a go o d knowledge of

LOI-T housekeeping data could also help.

All investigators have exp erience in handling LOI data.