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The content:

1. Space Missions: A huge amount of data about variability of stars

2. MultiModes (MM): An efficient tool for a massive analysis of

pulsating stars

3. Let’s test it: On the age of the open cluster Melotte 20 ( @ Per)
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1. Space Missions: A huge amount of data about variability of stars

TESS Mission: 80% of the nearby entire sky (~200 ly)
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2. MultiModes (MM): An efficient pipeline for a massive analysis of pulsating stars
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MultiModes vs SigSpec (Reegen 2007)

MM vs SS
TIC MM time (s) SS time (s) % MM_SS Coincidence
410732825 179,15 196,57 100
354792288 105,90 141,10 100
252851046 423,98 650,87 93,7
354638295 177,29 248,61 98,9
116011834 388,39 703,75 97,7
104319359 325,62 768,53 97,9
401079326 73,11 97,09 100
285935852 82,18 112,06 97,5
347570557 376,65 544,17 94,7
252829836 164,73 246,55 97,4
428320122 - 11, 7 | 7,0 100
rome  2e0n17_ 388836 :
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Let’s prove it: On the age of the open cluster alpha Per

- 117 stars in the Gaia DR2 Catalogue .
- 32 stars with TESS SC light curves in sector 18 (available in MAST)
- Result of the MM analysis: 11 Delta Scuti stars candidates

TIC 252829836

TIC 410732825
-

TIC 285935852

- CENTER OF THE CLUSTER
TIC 354792288

NOT EASY TO FIND THEM

Periodicities tell us a lot about the interior of stars but ...

aPer:d <200 pc and t < 200 Myr (Lodieu et al. 2019)
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TIC 285935852

08
? 0.6 -
E
QU
S 04
E-

0.2

0.0

0 20 40 60 80 100
Frequency (c/d)
L

David Pamos Ortega - University of Granada -

09 Ay — - Av =7d
o7k Av =7d” Ay — n+1,l —_— yn,l §
01F |h 7
40 41 42 43 44 45 46 47 48 49 . (sc(}d) 51 52 53 54 55 56 57 58 59 60
T p X Av
oor p/sa::p;m /A2
1 In the asymptotic regime (n >> |) for solar type stars
-1.0:_ 1 Aert et al. 2010
: Garcia and Ballot 2019
st 4 Also in the low radial order regime for Delta Scuti stars
/ Garcia Hernandez et al. 2017 | Suarez et al. 2014
20l Garcia Hernandez et al. 2015, 2017
. . I g(-AO\}IGAVQ) 0.4 -0.2




PLATO Mission Conference 2021

Periodicities (d_l) Periodicities (d—l)
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Other seismic indices

Delta Scuti star
Fuente: NASA’'s Goddard Space Flight Center
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Four stars to determine the age of a cluster?

TIC Av(uHz) | w(pHz) v, (uHzZ)

410732825| [62:64] | [9:11] |[517:519]?

354792288 [82:84] - | [622:624]
285935852 [81:83] - | [578:580]
252829836/ [70:72] - |[329:331]?
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The mesh of 1-D rotating models with MESA (Paxton
et al. 2019) and FILOU (Suarez and Goupil 2008)

Observed parameters: i
P Constrained

R (Rsun) (Lsun) M (Msun) Terr (K) v sin i (km/s) Dnu B TIC 410732825: 62 = Av(uHz) =64 ; 75 < vrot(km/s) < 100; 0.015 < Z < 0.021
TIC (Stassun+ Gai Logg (Stassun+ (Stassun+ Kounkel+2019) 2 (km/s) H Thu_max (K) LI N Gy g4 8
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CONCLUSIONS:

1. MultiModes is an efficient tool, in terms of computing time, for massive analysis of pulsating stars.
2. MultiModes has been tested with a sample of 32 stars from the field of alpha Per, with a result of 11 Delta

Scuti stars.
3. We have obtained the seismic index large separation in four of them: TIC 410732825; TIC 354792288; TIC

285935852 and TIC 252829836.
4. One of these four stars, TIC 410732825, show a rotation of about 75-100 km/s. If we take into account its
value for the projected velocity of around 71-107 km/s, measured by Kounkel et al. 2019, it is showing us

an equatorial vision.
5. Considering that they are ZAMS stars, we used the corresponding relation /.- — v,,,, of Barcelo Forteza

et al. 2020, and also the one of Bowman and Kurtz 2018, to try to constrain, even more, the age of alpha
Per between 103 and 131 Myr.
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