•

•

•

•

•

• g

l , m, n

l m n

P

B

g

g

VIR GO Science Prop osal F2

Gra vit y mo des with the helioseismology instrumen t

on-b oard SOHO

P art A: VIR

GO only

Main In v estigator

Co-In v estigators

Ob jectiv es

W ork plan

T.App ourchaux

B.N.Andersen, G.Berthomieu, P

.Gouttebroze, J.Provost, T.T outain

T o detect gravity mo des with the Luminosity Oscillations Imager, using calculated

frequencies and splitting of low-degree mo des.

The investigation should pro ceed in the following steps:

Give an analytical expression for the flux p erturbation for each mo de

(adiabatic case).

Compute for each , , mo de the optimal filters to b e applied to the pixel time

series; this will include the effects of the change of the apparent solar radius,

and angles.

Compute the p ower sp ectra

Identify p ossible zonal mo des with a -mo de frequency table the using Maxim um

Likeliho o d Estimators, and a statistical test of significance.

Identify non-zonal mo des with a -mo de frequency and splitting table using

Maximum Likeliho o d Estimators, and a mo dified and a statistical test of sig-

nificance.

Refine the theory to include v arious effects (non adiabaticity

, convection...) not

taken into account, and lo op the lo op...

•

•

• g

l , m

g

g

Outstanding problems

Resp onsabilities and Managemen t

P art B: LOI and GOLF, and/or the LOI pro xy of MDI

Main In v estigator

Co-In v estigators

Ob jectiv es

F or increasing our chances to detect the gravity mo des, the following needs to b e

either refined or improv ed:

The flux p erturbations

The frequencies of the mo des, and splittings

The technique for detecting the mo des

At the time of writing the Eulerian and Lagrangian seem to agree. A parametric

expression of the frequencies and splittings may ease the detection.

T.App ourchaux will b e resp onsible for the overall integrity and managemen t. He will

b e resp onsible for the generation of the time series, using his optimal filters; the op-

timal filters are to b e computed using the g-mo de flux p erturbations provided by the

Nice group. He will b e also resp onsible for generating the p ower sp ectra and for pro-

viding the crosstalk for each sp ectra of an mo de. G.Berthomieu, P

.Gouttebroze,

J.Provost and T.T outain will b e resp onsible for pro ducing the analytical flux p ertur-

bations (lagrangian or eulerian approach) and frequencies of g mo des. B.Andersen,

T.App ourchaux and T.T outain will b e resp onsible for the search of the -mo de in the

sp ectra.

T.App ourchaux

B.N.Andersen, G.Berthomieu, P

.Gouttebroze, G.Grec, T.Ho eksema, A.Kosovichev,

J.Provost, T.T outain,

T o detect gravity mo des with the Luminosity Oscillations Imager and GOLF, or the

LOI proxy of MDI, using calculated frequencies and splitting of low-degree mo des.

g

g

g

•

•

•

•

•

W ork plan

Outstanding problems

Resp onsabilities and Managemen t

If the detection with the LOI only would have b een unsucessful, the next step is to

get together with the GOLF and/or the MDI team for a joint analysis.

Get the LOI p ower sp ectra obtained as in the part A.

If with MDI: get the MDI LOI proxy p ower sp ectra.

If with GOLF: get the GOLF p ower sp ectra and the visibility of the mo des

in full disk integrated light.

T o identify p ossible mo des using a cross-correlation metho d or other metho d

using inversion techniques.

Refine the theory to include v arious effects (non adiabaticity

, convection...) not

taken into account, and lo op the lo op...

Same as for the part A. In addition, the visibilit y of the g mo des for GOLF will b e

recomputed now that the Eulerian and Lagrangian metho dologies agree with each

other. The Stanford and Nice must agree on the velo city and intensity p erturbations.

The b est metho d to search for the mo des in many sp ectra is still to b e devised.

Same as for the part A but in addition G.Berthomieu, P

.Gouttebroze, J.Provost

and T.T outain will b e resp onsible for pro ducing the -mo de visibilit y for the GOLF

instrument. G.Grec will b e resp onsible for providing the GOLF p ower sp ectrum.

A.Kosovichev will b e resp onsible for pro ducing the velo city and intensity p erturbation

for the LOI proxy

. T.Ho eksema will b e the SOI co ordinator.