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Cift Yildiz Evrim Kanallari
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CNO 1le 1slenmis katmanlar!!
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SPD — Tayfsal Ayirma

*Ardisik zaman araliklarinda alinmis cift
yildiz tayflarinin kullaniimasi ile yildizlarin
yorunge parametreleri dikine hiz yontemi
lle uzun suredir elde edilmektedir.

*Temeli yine dopler kaymasina dayanan
tayfsal ayirma yontemi yoruinge
parametrelerinin yani sira bir biri Uzerine
didgumlenmis bilesen tayflarini

ayirmaktadir.

*Bu yontem sayesinde elde edilen ayriimis
tayflarin S/N oranlari gozlenen her bir

tayftan daha bayuktur.

-lyi evre dagihmina sahip boylesi bir
gozlemden elde edilen sonuclar tek
yildizlarin gozlemine kiyasla daha
avantajli hale gelmektedir.
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Normalized flux

u Her: Birlestirilmis Cozum
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Table 2. The absolute dimensions and related quantities determined
for u Her. Viynch 1s the calculated synchronous rotational velocity.
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R@ 14.95 £ 0.17

Mass M@ 7.88 =+ 0.26 279 £+ 0.12
Radius R~ 493 £+ 0.15 4.26 + 0.06
log g cm s - 3.948 £+ 0.024 3.625 + 0.013
Tosr K 21600 + 220 12600 £+ 550
[og L Lo 3.08 £ 0.03 Zh3 £ U8
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Evrimsel Analiz
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Evrimsel analiz
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Evrimsel Analiz
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Tartisma

Cift yildizlarin yasam oykuleri henuz tam degil.
Algol sistemler bu oykuye iyi bir baglangi¢ olabilir.

Tayfsal ayirma sayesinde butun nimetlerini
kullandigimiz cift yildizlari ayni zamanda kimyasal
bolluk calismalari igin avantaja donusturebiliriz.

u Her bir etud calismasi

Cok sayida yuksek ¢cozunurluklu tayflardan elde
edilecek yoldas bilesenin kimyasal komposizyon
analizi bu turden calismalara isik tutacaktir.

Ayni zamanda cift yildiz evrim modellerindeki
belirsizlige sinirlamalar getirecektir.
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ABSTRACT

The chemical composition of stellar photospheres in mass-transferring binary systems 1s
a precious diagnostic of the nucleosynthesis processes that occur deep within stars, and
preserves mnformation on the components’ history. The bmary system uHer belongs to a
group of hot Algols with both components being B-stars. We have isolated the individ-
ual spectra of the two components by the technique of spectral disentangling of a new se-
ries of 43 high-resolution échelle spectra. Augmenting these with an analysis of the Hip-
parcos photometry of the systems yields revised stellar quantities for the components of
uHer. For the primary component (the mass-gamnng star) we find My = 7.88 £ 0.26 Mz,
By = 493 £ 0.15Rs and Tog a = 21600 £ 220K. For the secondary (the mass-losing
star) we find Mp = 279 £ 0.12My, Rp = 4.26 £ 0.06 Rz and Tog g = 12600 £ 550
K. A non-LTE analysis of the primary star’s atmosphere reveals deviations in the abundances
of nitrogen and carbon from the standard cosmic abundance pattern in accord with theoreti-
cal expectations for CNO nucleosynthesis processing. From a gnid of calculated evolutionary
models the best match to the observed properties of the stars 1n u Her enabled tracing the 1mi-
tial properties and history of this binary system. We confirm that 1t has evolved according to
case A mass transfer. A detailed abundance analysis of the primary (mass gaming) star gives
C/N = 0.9, which supports the evolutionary calculations and indicates strong mixing in the
early evolution of the secondary component, which was originally the more massive of the
two. The composition of the secondary component would be a further important constraimnt on
the mitial properties of u Her system, but requires spectra of a higher signal to noise ratio.

Key words: stars: fundamental parameters — stars: binaries: eclipsing — stars: binaries:
spectroscopic — stars: individual: u Her

Bu calisma 113F067 nolu TUBITAK projesince desteklenmektedir.
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(b) Semidetached binary
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SPD — Algol Binaries
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We have started initiation for
observing well known Algols
(Pavlovski, Dervisoglu,
Kolbas, Southworth)

We have compiled ~60
systems which error on their
absolute parameters are less
than %5!

The first victim is Algol itself
(Beta Per) which SPD
successfully disentangle the
three component even the one
with only contributes %1 of
total light!! (Kolbas &
Pavlovski, 2012)
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Table 4. Estimated photospheric abundances for different ions in
the atmosphere of the primary component of u Her. Abundances are
expressed relative to the abundance of hydrogen, log e(H) = 12.0.

Line loge(X) Line loge(X) Line log e(X)
Cun Omn Mg

4267.00 7.90 4185.46 8.35 4481.13 7.50
5132.95 7.95 4189.79 8.70 5264.22 7.40
5137.26 7.97 4414.88 8.55 5401.54 7.50
3143.40 7.95 4416.97 8.62 Sin

5151.08 7.85 4590.97 8.70 4128.05 7.55
N1 4596.20 8.68 4130.88 7.40
4227.75 8.00 4609.42 8.50 Sim

4236.91 7.98 4661.63 8.62 4552.62 748
4241.80 7.95 4673.75 8.65 4567.82 1.37
4447.03 2.00 4676.23 8.65 4574.76 7.55
4507.56 2.00 4677.07 3.70 4716.65 7.70
4607.15 8.05 4698.48 8.60 4819.72 7.50
4613.86 2.00 4699.21 8.68 4828.96 7.35
4643.09 7.90 4703.18 8.48 Alm

4803.27 B.05 4705.35 8.55 414992 6.30
4987.38 £.00 5206.64 8.50 447997 6.40
4994.36 8.02 4512.54 6.20
3001.47 7.95 4528.94 6.40
5007.31 7.83

5010.62 7.90

3045.09 7.93

5495.65 .03

5666.63 7.85
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