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From the Taylor Series Expansion..
we can always linearize any function

lei-nt studies huv: Ii:ml rhn; an Independent or model in the neighbourhood of a
radius measurement us nterferometry allows

us to measure the l‘ﬂ?lul of a Ifﬂ:rh‘"h a referance set of parameters
precision of about 1% for the brightest stars

(Pijpers et al. 2003) and B as been suggested

that we could obtain a on of up to 4% for

most stars.  Our interest Is exploring how this

radius measurement can complement oscillation

frequency information, Can this radius

measurement determine the mass of the star?

And If it can, can we then use the frequencies

to 4. obe the physics of the star? How

| ant is the radius for determining other

parameters such as Age and Chemical

Composition? And what is the effect on the

derived errors? Observable B

Our study foll. s that presented in Brown et al. |

(1994) and lie and Montalban (2008). We

use the information obtained from the F}l rMass [ML Agi'(l} Hydrogen (X)
derivatives of each of the observables with Metallicit y 4 la :_: AR R
respect to each of the parameters to approach : Y (€), mixing-length paramete:
this study. We use the ASTEC/ADIPLS codes

for stellar structure and evolution, and pulsation

frequencies (Christensen-Dalsgaard 1982).

Figure 1: Significance of each of these 9 observables Figure 2: The addition of a radius meausurement
for determining the parameters of the star, changes the importance of the observables

U i} equation (2), figure (1) shows how the
sig " cance of each of the observables compare to
each other in the case of just having those 9
observables, In particular the oscillation
frequencies (the mean large and small frequency
separation + (Endividual frequency) are important
for the determination of the parameters of the
star. Figure @ shows the same graph but including
a radius measurement, Note how Av is no longer
important. As we moke the error on the radius
worse, the radius becomes less important for the
determination of the parameters, meanwhile Av

increases in significance (Figure 3), Figure 3! Change in importance of R and Av as
the error on R increases, the other lines show

Figure 6: Comparison between the theoretical
errors (red) on the mass determination and

Figure 5: How well we can recuperate the mass :
those resulting from the simulations (black)

of the star using just R, T .[M/H] and Av, dn
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errors to the expected observables of a particular \ination of the hydrogen abundance
model with M=103M We used just B observables
(see caption), Using Equation 1 we obtained the oP
that should gy P the real parameters. Our P, all
had masses HP" M Figure 5 shows how well we
recuperate M as a function of increasing R error
At a precision of ~1% we can estimate the mass 1o
within &% Figure 6 shows just the precision
(Standard deviation) of the simulations (black) with
the theoretical error fi om equation (e a) The

eory and the simulations agres Figure 7 shows
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Given real observations O, with errors

0; we can find the solution b
following: ution by using the

+ 7, where

(Eqn 1)
'f ="~ Q¥

uwyr

E.@ with no observations, we can

always study the relationship between
the parameters and observables :

Signific each observable for
the det ion of the parameters

S, =(LiV; )2 (Eqn 2)

Covariance Matrix
c]h . EI le vlﬂ m"! (Eqﬂ 3)

Figure 4: Determination of the stellar parameters
as a function of radius error.

W ume a real case scenario, the observables
welil've are R, T, [M/H] + a set of Av and v for a
range of values of n. With an expected erroron T
of 100K, of .05 on [M/H] and an error on the
frequency of 0.5uHz (Corot expected error), we
show how W can determine each of the
parameters o ®the star as a function of radius
error. We see that it is only when we reach a
precision of radius of about 4% or less, the error
on each of the parameters begins to decrease
notably. It is in this region where the radius
becomes the important observable. This trend
changes as we worsen the frequency errors. The

*The radius is important for the determination
of stellar parameters (Figure 2).
‘The size of each of the observational errors
will dictate how important they become. In
particular we noted how the Av had little role
to play when we had a . radius
determination (Figure 2 &™),
‘Given the expected error on frequency that
Corot will obtain, we need to know the radius
to a precision of 4% or less in order for this
observable to be important (Figure 4).
‘If we obtain an error on radius to 1%,
simulations predict that we should be able to
perate the mass of the star to within 2%
while just using direct inversions (Figure 5)
Simulations reproduce the expected error
predicted by theory (Figure 6 & 7)
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