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AKIS

* CoRoT ve Kepler ile gelisen sismoloji

*x  Olgeklendirme iligkisi (Scaling relation)
* Modellerin ve frekanslarin elde edilmesi
* Giines'te goriilen minimumlar

* Yildiz modellerinden elde edilen frekanslar ile gelistirilen
yeni iliskiler

* Sonuclar




Kep/ el Yaklasik 500 ciice ve altdev
14000 dev
4 kiimede dev analizi

COROT: Cok sayida giines-
benzeri titresim yapan yildiz
20000 dev yildiz

NGC6633’te 4 dev yildiz




Olceklendirme iliskisi (Scaling relation)
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ABSTRACT

Low amplitude is the defining characteristic of solar-like oscillations. The space projects Kepler
and CoRoT give us a great opportunity to successfully detect such oscillations in numerous
targets. Achievements of asteroseismology depend on new discoveries of connections between
the oscillation frequencies and stellar properties. In the previous studies, the frequency of the
maximum amplitude and the large separation between frequencies were used for this purpose.
In the present study, we confirm that the large separation between the frequencies has two
minima at two different frequency values. These are the signatures of the He n ionization zone,
and as such have very strong diagnostic potential. We relate these minima to fundamental
stellar properties such as mass, radius, luminosity, age and mass of convective zone. For mass,
the relation is simply based on the ratio of the frequency of minimum Av to the frequency of
maximum amplitude. These frequency comparisons can be very precisely computed, and thus
the mass and radius of a solar-like oscillating star can be determined to high precision. We also
develop a new asteroseismic diagram which predicts structural and evolutionary properties of
stars with such data. We derive expressions for mass, radius, effective temperature, luminosity
and age in terms of purely asteroseismic quantities. For solar-like oscillating stars, we now will
have five very important asteroseismic tools (two frequencies of minimum Av, the frequency of
maximum amplitude, and the large and small separations between the oscillation frequencies)
to decipher properties of stellar interior astrophysics.
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Modellerin ve Frekanslarin elde edilmesi

*  ANKI kodu (Ezer & Cameron 1965, Yildiz 2011)
* Diftizyonsuz
*Kimyasal kompozisyon Asplund ve arkadaslar1 (2009)

*0.8-1.30 M_sun modelleri

* ADIPLS (Christensen-Dalsgaard, 2008)

* Elde edilen modeller icin merkez hidrojen bollugu 0.70, 0.53,
0.35 ve 0.17 i¢in frekans hesab1 yapildi.




Giines'te goriilen minimumlar
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Figure 1. Variation of Av as a function of v for the BiSON solar data



Farkh kiitlelerde goriilen
minimumlar

1.00- 1.30 Msun kiitle aralig:
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Figure 3. Ay as a function of v for 1.0-1.3 M) models with X, = 0.35.
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Minimumlar ile kiitle
arasimdaki iliski
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F igure 10. The computed mass (equation 11) from oscillation frequencies
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Figure 12. Age derived from oscillation frequencies ( equation 22) with
respect to model age.




oSismik FRD (Christensen-Dalsgaard 1995)
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Asteroseismik Diyagram
(AD)
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Figure 13. AD for solar-like oscillating stars. The numbers show the model
masses n units of solar mass. This form of the diagram is compatible to the
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Sonuclar

Biiyiik ayrilmaya karsin frekans grafiginde iki farkli frekansa
karsilik gelen iki tane minimum saptandi (numinl ve numin?2).

Bu frekanslar kullanilarak kiitle, yaricap, log g, 1sitma ve yas gibi
yildizin temel parametreleri arasinda baglantilar kuruldu.

Bu temel parametreler sadece sismik veriler kullanilarak oldukga

duyarh bir sekilde elde edildi (%2-3 ).

Yeni bir sismik HRD elde edildi (AD).

Bu calisma ANKI evrim kodunun varolmasinda ve gelismesinde
biiyiik katkilar1 olan Dilhan Hoca'ya adanmastir.
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CoRoT ve Kepler Uzay Araclarinden
Once
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Cekim ivmesi
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Figure 11. Luminosity derived from oscillation frequencies ([ equation 20)
with respect to model luminosity.



