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Welcome to the XSEDE Asteroseismic Modeling Portal

The Asteroseismic Madeling Portal (AMP) provides a web-based interfface far
astronarmerns to use the Aarhus Stellar Evolution Code (ASTEC) coupled with
a parallel genetic algorithm (MPIKAIA) to derive the properties of Sun-like
stars from observations of their pulsation frequencies. For example, check aut
the data from our favorite star, the sun.

What can [ do with AMP?

Everyone can browse the catalog of runs to find data about stars that have
been modeled with AMP. You can find basic properties of the stars, such as
their radius, mass, and age, and you can download a Hertzsprung-Russell (HR)
diagram thatshows the stars ternperature and luminosity during its lifetime.

Scientists can use AMP to do two things:

® Ophservable parameter optimization. In an optimization un, a scientist
specifies observable properties, such as pulsation frequencies, and a
genetic algorithrm is used to identify the stellar model that best fits the
observed data. An optimization run makes extensive usage of XSEDE
camputational resources and consurnes about 20,000 CPU hours.

Find a star: |16 Cyg

Blesil help finding a star?

Search

Direct ASTEC model evaluation. In a direct model run, ascientistspecifies a stars parameters, and a model is generated using ASTEC.
Data about the hypothetical star, including Echelle and HR diagrams, are produced forinspection. & direct model evaluation takes about

15 minutes to run.

Faormare information about AMP, please see About AMP and the AMP User Guide.
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Global oscillation properties
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Frequency (uHz)

Metcalfe et al. (2014) Frequency modulo 100.7 pHz
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Precise stellar properties
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Chaplin et al: 2.1% radius, 5.5% mass, 20% age
AMP precision: 1.2% radius, 2.8% mass, 8% age

Huber et al: 2.2% radius, 6.0% mass, 28% age
AMP precision: 1.0% radius, 2.6% mass, 13% age
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New view of gyrochronology
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* Stars beyond middle-age
rotate more quickly than
gyrochronology predicts

* Effect seems to appear
beyond a critical Rossby
number (Ro ~ 2)

* Onset is earlier in F-type,
near solar age in G-type,
later in K-type stars



Spindown and magnetic topology
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Mass (M)

Fares et al. (2014)
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HD 76151 (P ~ 20d)
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18 Sco (P ~ 23d)
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18 Sco & 16 Cyg activity
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Activity Cycle Period (years)

Bdhm-Vitense (2007)
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Clue #2: spots and faculae
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Chromospheric Activity [log(R’HK)]



Clue #2: spots and faculae
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