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What is stellar seismology

Determination of the mass, age and metallicit




Locating HR8799 in the HR




Detection of other orbiting objects
Take a picture of the system
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Stellar Objects

Age determination necessary to
estimate the mass of the objects

Mass determination necessary to log (age) [yr]
estimate the gravitational stability of Metallicity determination necessa
the system y "y

to estimate mass and age
Physical characteristics of HR8799



Pulsating stars harboring planets: y Doradus

HR8799 (I\/ona, Amado et al., MNRAS and MNRAS Letters 2010)
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Mass and age determination in t

Mass = 1.5£0.3M (Gray & Ka

HRD position Song et al. 2001 -

Kinematics Marois et al. 2008
Isochrones Zuckerman & Song 2004
Rhee et al. 2007




Age determinations
1) Kinematics

Space motion with respect to the
UVW=(-11.9,-21.0,-8.8 km s

Similar to:

1) Other stars with ages between TW Hydr:
(8 Myr) and Pleiades (125 M

2) Members of the 30 Myr old Columbia ¢
associations

3) The stars HD984 (30 Myr) and HD2213




Age determinations

2) IR excess of the debris

“The measured infrared excess ratio of ~100 at 6(
typical of a debris disk star of age <50 Myr (S

“However, this argument is purely statistical and mus
caution” (Reidemeister et al. 2009

The presence of planets can affect the dis
properties. This can makes unreal any age




Age determinatic
3) y Doradus puls

“The y Doradus class stars are

The y Doradus excitation mechanism
luminosity flux blocking at the bottom of
zone (Guzik et al. 2000, Dupret
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Age determination
4) A Bootis chemical pec

“A Bootis are generally thought to

“The group of A Bootis stars

consists of true Population | type +

objects which can be found in the
area of the whole main sequence.
The age distribution has a peak at

bog Ll sum)




Age determinatio
4) Position in the HR

Observational data
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Age in Myr

Due to the A
star, its met
ranging be

Models of HR8799, no seismological constraints used
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What is stellar seismology?

Frominenca

Coronal
Streamer

Photosphere 07
(granules) ¥

Core

Radliatlve Zone
Chromosphere

Fllament Canvective Zu:m B
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Pulsational data

Pulsa

1.9791 c/d
1.7268 c/d
1.6498 c/d

This allows the application of:
1) Frequency Ratio Method (FRM)

2) Mode identification (multicolour photometry)




FRM limit

All the frequencies must have the s

The rotation velocity of the star must
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Mode identification using mul

Comparing amplitude ratio and phase d
mode observed in differe

Mode identification using multicolour photometry

Theoretical 1.35
predictions obtained |
with a non-adiabatic L2
pulsational code. 1.25 t

This code also




The benefit of using ast

HR diagra
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The benefit of using ast

T.x— Age Diag

Without seismology

Models of HR8799, no seismological constraints used Models of HR8799, seismological constraints used
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Consequences on the det
mass of the accompan

______________________________________

log (age) [yr]



Conclusions

The age of the system HR8799 is not accurately known with conclusive
arguments:

1) Proper motions is not a conclusive probe

2) We do not accurately know the influence of the planets in the IR
excess of a debris disk for the age determination of the system

3) These two methods need the comparison with other stars with an
accurate age determination. These determinations have been mainly
done with the same methods...

4) The HR diagram position (and its comparison with isochrones, etc.) is
not a good indication due to the A Bootis nature of HR8799.

5) Asteroseismology can give an independent and self consistent (but
model dependent) estimation of the age of the system. The problem
is that the present amount of observational data is not enough for this
purpose. Nevertheless asteroseismology can offer a rouge estimation
with the present observational data.

Physical characteristics of HR8799



Future plans

Improve the quantity and qu
asteroseismic observatic

1) More multicolour photometric observatio
identification of f,

2) Spectroscopic time series to detect new p
and their mode identificatic

3) Space observations to obtain as much mc
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