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Jn the recent years |t has been generally accepted that seismic parameters add an |mportant observatlonal constralnt for'the study
’ 0) evqutronary tracks are W|dely used to charactenze stellar
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and’ extra galatlc observatlons
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| There are drfferent se|sm|c observables” that may be

.observatron as weII)
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Scalmg relatrons for solar like oscrllatrons I|nl< {
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and , with the gIobal seismic param
No need of additional computatrons they have been
used e. g Rodrrgues et al 2014 I\/I|gI|o et aI 2013
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Selsmlc indices from asymptotrc theory usrng
mtegraIs over the steIIar structure of PARSEC models
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- stratification, respectrVer, they contam |mportant

{5 ‘ Couplmg parameter {o]g gravrty and pressure cavrtres

Linked wrth steIIar mean densrty and densrty

‘s |nformat|on about evolutionary state (e.g. Beding et al.
12011, Mosser et'al. 2014, Bossini.et al. 2017). They can

be computed 1g] prmcrple for aII models along ev. tracks
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levels 1,2 &3.
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 of'stellar popuIatrons and galaxy evolution. Padava-Trieste (
~.opjects ‘and stellar. populatlons ‘Stellar modeIs at  the base of these studies .suffer from uncertamtles and more |mportant
degeneracy among dlfferent |nput parameters stellar mass, chemlcal composmon central chemlcal mixing, age, etc
" seismic properties to the ''classic parameters for star.s at dlfferent evqutlonary states, from the H main: sequence to the asymptotlc
glant brach IS a poWerfuI tool. to callbrate physrcal processes In steIIar models, and hence to |mprove our rnterpretatlon of Galactlc
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Addlng

. Classify by their potential deriving steIIar propertles and/ 1
or. by the demandmg computatron t|me (and sometlmes |

Radral oscrllatron frequencres from’ adrabatlc and linear computations for
S F ’ ‘. . |
) | : “ ; | ’ " ! ) : ) '

) .
: ) ’
] \ , - ' . . ‘ i '
) ) ) : ) . . i ’ ) )
) . : . . ’ ’ " : s
’

o Vne with radlal order (n 1 =5 50) and = O will be used to estquate 'Av from f|t of
Irnear relation ‘ , A -

' AT ;s Vne:(n % s)AV i, B ! !
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for the expected domain of soIar I|ke oscrllatrons and corrected of sUrface effects .
from cellbratton.wnh the Sun 5 | IR | et " i} ‘. b i
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o, 5 vaIues of v(n )around vmax erI be deIrvered or the fundamental + 4 f|rst

overtones for h|gh Iumrnosrty red glants L | O USRI VT Y R

. steIIar structure models usmg the oscillation code |
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| . Flg 1 and Panel TP AGB) ) b ‘a1

As stars evoIves central densrty mcreases and their oscrllatron spectra

become compllcate mcreasmg dramatlcally the computatron t|me ' "

'~.fQ:F«S IJJ rreqf’ separatrons Imked to the

g"c"o're‘.(-m 'JJy;m ' 'andr U9} X
'skip non-rac |.I m"bdes computatlon ,
.. compute onIy p-rdbmmated NR modes (see

'F|g1 Adlabatlc oscrllatrons frequencres of p-modes (mm E) an AGB model. Good
~agreement betweeén results from complete structure and convectlve envelope 'y
| '°’.only(C|rcIes) |ncIud|ng dipole mode That method reduces S|gn|f|cantly the computatlon
t|me and |t IS vaI|d for h|gh Ium;nosﬂy red glants A IR | W
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. modeI 3800 H- shell luminosity model. I\

' shallower CE, while the total radius change from 270 to 210 R.

| extension of the evanescent region the external region they probe have different physical &

A i‘ N .',,' F'.3 Propagation d'a pr (Br nt
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® 3800 270 R,
4015 210 R,

indicate the expected frequency
| domain of oscillations.
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The pattern shown by the acoustic
01 “, [4 8} modes change between the two
105  0.0001 0.001 001 0.1 "t | models considered
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| Fig. 4 Spectrum of acoustic
= modes (I=0, I=1 and |=2)
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Fig. 2 Variation of H-shell luminosity and He-shell

" luminosity during a thermal pulse, as a function of model o (MR L g Mk ¥ 4015
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during the thermal pulse (the phase S~y
. decreasing the He-shell flash luminosity).

The energy produced during the He-shell flash => change of density distribution, and a
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& Even if both models would show only modes trapped in the envelope (given the

| properties. Is that reercted in the spectrum’?
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B for models 3800 and 4015. Grey band | |

TESS and PLATO.

» New @UTPUTS from PARSEC evqutlonary tracks (for stars at the right side of the dlagonal in the HRDIeveIs 1,2 and 3 (see Fig. 5) - | "y
* PARSEC tracks are used in the Stellar Populatlon Synthesrs code TRILEGAL ref) and in: the Bayesran steIIar parameter estlmatlon tooI PARAI\/I so far usrng
.| classical |nformat|on or scalmg reIatrons ‘ »

P Evqutlonary tracks computed with I\/IESA + seismic (IeveI 1 and 2) have been recently |ncluded |n TRILEGAL and PARAI\/I and shown the power of the method. *'|
. - Adding I5ARSEC will allow in, partlcular the studies of systematlcs in the propertles of stellar populatlons and steIIar parameters due to uncertaln’tles IN the input ',
physics and to numerical |mpIementat|on of physlcal process of paramount |mportance for the eprortatlon of Iarge surveys data such as CoRoT KepIe/K2 Gala
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