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Introduction: Motivation

@ Asteroseismology allows to infer stellar properties using their
oscillation spectra.

@ In the last decades space missions like SOHO, MOST, CoRoT,
Kepler and SDO have caused a dramatic increase of the
asteroseismic and related data.

@ Future missions plan to increase in orders of magnitude the
asteroseismic data to be analysed (like PLATO).

(http://irfu.cea.fr (hao.ucar.edu)
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Introduction: Motivation

@ Analysis of all space and ground-based associated data
requires theoretical models developed by different
groups,

with different codes,

different numerical approximations,
different physical definitions,
different output formats,

etc.

@ This lack of homogeneity makes it difficult to design
automatic tools to simultaneously work with different
models and/or applications able to use the models on the

fly.
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Introduction

TOUGHN

@ adistributed framework to handle asteroseismology
simulations.

@ Compare different models.
@ Compare models with observations.
@ Using VO approach.

@ Testing Grid an Cloud technologies.
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Introduction

TOU(E%N

Based on the previous work for VOTA
(VO Tool for Asteroseismology).
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Each model/simulation/data collection:

@ A different code, physics, algorithms...
@ Contains ~ 108 results (outoutDataSets).

Each result:

@ Global metadata

e Stellar metadata
o Oscillations metadata

@ A stellar structure file.
@ A oscillation spectrum.
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Global metadata:
@ Stellar global properties/metadata:

o Teff, Luminosity, Log(g), Density, Age, FeH, Z, Hcent,
Radius, Mass, Vrot, Wrot, Trot, Alpha, Overshooting

@ Seismology global properties/metadata:

e FO, F1, FO/F1,
e Av (large separation), év (small separation)

@ These metadata, for all models, are kept in Central Toucan
Database.

@ They are the relevant parameters for discovery queries.
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CESAM2k evolutionary code + GraCo oscillation code

You can search the database in terms of several parameters (move your mouse over the (?) symbol to see a description and the available range
of values for each one).

- Please, select a range for each parameter that you want to use in the search and then click the "Search” button to retrieve a list of the
available files.

- Take into account that some combinations of values could correspond to no result.

Structure search parameters Sismology search parameters
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Results table
Summary | [New Search) [Restart

Values common to all shown results

from 1= Tve lwo lvo lowr |
a1 2T
7o [vor [ Jvor —— o T riu | Ter [ Lum |Log(g)[pensity| Age Incent] B [mass] ro | F1 lro/ral aw) | a(v) |
e e e e ) o] s M

cesam2k graco cesam2k graco m125fe0.0820.500.3rot0. 0267 | 4821.3000 3.2892  3.7038

51859000 00262 2.6499 12502 B3.0580 1128200 0.7362 25.5910 -22.8250
51659000 00319 26393 12502 834670 113.4500 0.7359 25.2830 -23.3620
51459000 00375 26279 12502 B4.0840 1142100 0.7362 25.7510 -22.5320
51259000 0.0429 26161 12502 B4.7580 1150100 0.7370 26.3070 -21.9270
51059000 0.0483 26040 12502 B5.4980 1158500 0.7380 26.1830 -21.4450
cesam2k graco cesam2k graco m125Te0.0830.500.3rct0 0266  4629.8000 32814 37079
cesam2k graco cesam2k groco m125(e0.08a0.500.3rct0 0265  4839.3000 32757 37121
cesam2k graco cesam2k groco m125(e0.08a0.500.3rct0 0264  4849.5000 32715 37163
cesam2k graco cesam2k groco m1261e0.08a0.500.3rct0 0263  4627.1000 34284 3.6914
cesam2k graco cesam2k groco m125(e0.0800.500.3rot0 0263 48603000 32685 37206  0.1059 5025.9000 0.0689 25543 12502 88.8530 119.5100 07435 27.6920 -19.7660

cesam2k graco cesam2k graco m126fe0.0820.500.3rot0 0262 4832.2000 3.4119 3.6953  0.0966 5005.9000 0.0420 2.6402 12602 84.4700 114.0400 0.7407 265150 -21.3110

S085.9000 0.0536 2.5917 12502 86.2880 1167300 0.7392 259990 -21.5710
5065.9000 0.0588 25793 12502 87.1160 117.6300 0.7406 262910 -20.9610
5045.9000 0.0639 25668 12502 57.9670 1185500 0.7420 27.0410 -20.2540

50255000 0.0364 2.6521 12602 83.8210 113.2700 0.7400 25.6790 -22.1930

cesam2k graco cesam2k graco mI2STe0.0830.500.3rct0 0262 48715000 32664 37249  0.1075 S005.9000 0.0739 25417 1.2502 897610 1204900 07450 28.0450 -18.4640
cesam2k graco cesam2k groco m125(e0.0800.500.3rat0 0261 48831000 32649 37292  0.1091 49859000 0.0789 25290 1.2502 90.6970 1215100 07464 28.5700 -17.9800
cesam2k graco cesam2k groco m126(e0.0800.500.3rot0 0261 4639.4000 33999 36994  0.0950 49659000 0.0475 26276 1.2602 52170 114.9000 07417 26.2060 -20.7700
cesam2k graco cesam2k groco m1261e0.08a0.500.3rot0 0260  4848.0000 33912 37037  0.0995 4965.3000 0.0529 26149 1.2602 86.0240 1158100 07428 25.8360 -20.9660
cesam2k graco cesam2k groco m125(e0.0800.500.3rot0 0260 4895.0000 32640 37336  0.1107 4965.9000 0.0837 25164 12502 916330 1225200 07479 28.4670 -17.5220
cesam2k graco cesam2k graco m126fe0.08a0.500.3rct0 0259  4857.7000 33848 37079  0.1010 4945.9000 0.0583 26021 1.2602 86.8640 1167400 07441 26.0180 -20.3790

cesam2k graco cesam2k graco mI25(e0.0820.500.3rot0 0259 4907.2000 32634 37379  0.1124 49459000 0.0885 2.5037 12502 92.5990 123.5800 0.7493 28.9940 -17.2150
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HR diagram

[Mass| Fo | Fi_|Fo/Fil AW) | 3(v) |
077

0.0204 2659 1.2502 528130 112.2700

25.0890 -25.1530
0.0262 26499 83.0580 1128200 0.7362 25.5910 -22.8250

0.0319 26393 8§3.4870 1134500 0.7359 25.2830 -23.3820

0.0375 26279 840840 114.2100 07362 25.7510 -22.5320
0.0429 26161 847580 1150100 07370 26.3070 -21.9270
0.0483 2.6040 85.4980 1158500 07380 26.1830 -21.4450
0.0536 2.5917 862680 116.7300 07392 25.9990 -21.5710
0.0588 25793 87.1160 117.6300 07406 26.2910 -20.9610
0.0639 2.5668 57.9670 118,500 07420 27.0410 -20.2540
0.0364 26521 838210 113.2700 07400 25,6790 -22.1930
0.0689 2.5543 858530 119.5100 07435 27.6920 -19.7660
0.0420 2.6402 84.4700 114.0400 07407 26.5150 213110
0.0739 2.5417 897610 1204900 07450 26.0450

0.0789 25290 12502 S0.6970 1215100 0.7464 28.5700

0.0475 26276 85.2170 114.9000 262060

0.0529 26149 86.0240 115.8100 258360
0.0837 25164 516330 122.5200 28.4670
0.0583 2.6021 12602 B6.8640 1167400 0.7441 26.0180

0.0885 2.5037 525990 123.5600 0.7493 26.9940 -17.2150
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Data files:

@ Structure file:
o A lot of properties at different stellar shells:

e radius, Log(Mass), Temperature, Pressure, Density,
dInT/dInP, Luminosity, Rosseland opacity, Thermonuclear
energy, Cp=Specific heat, 1/me, A Vaisala,
1=dIn(P)/dIn(p), V Adiabatic, etc..

@ Oscillation spectrum:

e Properties for the different oscillation modes:

e n, |, m, v (frequency), w0, w1, w2, wtot, 10, Period, Q,
Kinetic Energy, Phase Lag, 4T, dg, NP, NG, 7, Stability...

@ For full download, different cutouts or visualization.
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Data files:

Plot files

Structure variables plots
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Internal Data Model

| Evolution model | | Oscillation model
Global variables Shell properties (r) General properties Mode properties
nl.m
T T *F0
b
Luminosity *Log(Mass) «F1 n
sLog(g) *Temperature “FO/F1 .
*Density *Av=Large separation m
“Age ~—=Small separation =v(frequency)
o,
*Rosseland opacity A
sThermonuclear energy
Pydin(p)
Conditions for the .
ding - dinT calculation “Period
pecific heat of A(Ay) and AGY) Q

«Kinetic Energy

*Alpha
#Overshooting

*Mode v range

*Mode | range

*Mode n range
*Mode stability

«dr /dlogP
dr /dlogT
ol /dY.
“dP/dy
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THANK YOU!




