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In addition to revealing spherical harmonic degrees, llllllll , of excited modes, amplitude and pulsation phases from
multicolourmulticolour photometryphotometry and radial velocityradial velocity data yield valuable information about the star. This includes constraints
on atmospheric parameters and subphotosphericsubphotospheric convection convection . Multiperiodic pulsators are of particular interest because 
each mode yields independent constraints. We present an analysis of data on twelve modes observed in FG Vir FG Vir star.
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FG Vir is the most multimodal δδδδ Scuti pulsator.
Total number of modes detected is 48 ! (Breger et al. 2004).
For twelve frequencies we have two-colour Strömgren
photometry ( v,y) and radial velocity data.

CONCLUSIONSCONCLUSIONS

���� llll identification of excited modes without a priori knowledge of  f is possible but only for modes with sufficiently high amplitudes
���� inferred values of f are crudely consistent with models calculated assuming inefficient convection (α≈α≈α≈α≈0.0)
���� effective temperature may be constrained with pulsational data  but improvements in atmospheric models are needed

A  METHOD  OF  INFERRINGA  METHOD  OF  INFERRING llllllll

Mean parameters of FG Vir:
log Teff=3.875 ±±±± 0.009, log g=4.0 ±±±± 0.1 ⇒⇒⇒⇒ M=1.85 ±±±± 0.1 M����(Breger et al. 1999)
[m/H]=0.0 (Z=0.02) (Mittermayer & Weiss 2003)
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FG Vir, relative differences in amplitudes and differences in phases between 2002 and 2003
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Differences in amplitudes and phases between 2002 and 2003.
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Diagnostic diagrams for llll’s using combined photometric and spectroscopic data.

Using non-contemporaneous data unsafe !

Equations for complex monochromatic flux amplitudes.

εεεε - complex parameter fixing mode amplitude and phase, i - inclination angle, b
llll
λλλλ , u

llll
λλλλ, v

llll
λλλλ - limb-darkening-weighted  disc averaging factors

Fλλλλ
(Teff,g) - monochromatic flux from static atmosphere models. We use tabular data of Kurucz (1993) as well as data from other sources.

f - complex parameter from nonadiabatic calculations, (εεεε f) is the relative bolometric amplitude
For δδδδ Scuti stars we have no reliable calculations of f. We rely on observational determinations of f together with  llll .

Equation for complex radial velocity amplitude
(the first moment, M

1
λλλλ).

Each passband, λλλλ, yields r.h.s. of equations (1) .
Measurements of radial velocity yield r.h.s. of equation (2).
With data from two pasbands we have three complex linear
equations for  two complex unknowns:      and           .
The equations are solved by LS method for specified  llll.
The llll determination is based on the behavior of minima of χχχχ2(llll).
The inferred  f values are of interest as constraints on stellar convectionstellar convection
models (Daszyńska-Daszkiewicz, Dziembowski, Pamyatnykh 2003).

Mean atmospheric parameters, Teff, log g and [m/H],
enter through D

llll
λλλλ, E

llll
λλλλ and the disc averaging factors.    
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Possible identifications of llll ( χχχχ2(llll)<1.6 ) within the accepted Teff range.

We are less optimistic than our predecessors: our unique identifications are only
for the three highest peaks.  Modes with  llll > 3 are excluded in all twelve cases.
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Comparison of empirical values of  f with theoretical values
calculated with a naive model of pulsation-convection interaction
(MLT, convective flux freezing). f should be llll-independent.

USING ATMOSPHERIC MODELSUSING ATMOSPHERIC MODELS
FROM  DIFFERENT SOURCESFROM  DIFFERENT SOURCES
���� identifications of llll unchanged
���� the values of f are similar 
���� but χχχχ2 >>1

Problem 1: Acceptable values of χχχχ2 found
outside the acceptable Teff range, see 

Problem 2: bad shape of χχχχ2(Teff) dueto non-smooth derivatives

Teff from mean colours and the pulsation data


