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Acik kiime uyeleri;

* kimyasal bakimdan homojen olan ayni molekdiler buluttan
olusur

* hem yildiz hem de Gékada diskinin kimyasal evriminin
arastirilmasinda buyuk 6neme sahip

* alan yildizlarina kiyasla daha duyarli parametre olcimu:
yas, donme-kdtlesi, yildizlar arasi kizillasma, 1sitma v.b.

* CMD + Hafif element (C, N, O, Li) bolluklari ve 12C/*3C orani
ile daha dogru yaklasimla evrim durumu calisabilme



NGC 6940 ve Hyades

(AWEBDA, http://www.univie.ac.at/webda)

Quantity NGC 6940* Hyades“®
Right Ascension (2000) 20 34 26 04 26 54
Declination (2000) +28 17 00 +15 52 00
Galactic longitude 69.860 180.064
Galactic latitude —7.147 —22.343
Distance 770 pc 45 pc
E(B-V) 0.21 0.01

(m — M) 10.10 3.30

log Age 8.86 8.90

» Gozlemler: (R=A/AA=60.000) 9.2m HET 2.7m Harlan J. Smith

. kirmizi: 5100-6900 A (4000-8000 A)
» Indirgemeler : IRAF mavi: 7000-8800 A



Dikine Hizlarin Olgiimu

Star Exp. S/N RV RV

(s) @6948 A (km s~ 1) (km s—1)
MMU 28 1000 130 8.904-0.22 7.99+0.16
MMU 30 700 113 7.9640.20 7.6340.15
MMU 60 1050 121 7.661+0.22 7.271+0.18
MMU 69 1050 93 8.084+0.24 7.56+0.15
MMU 87 900 103 7.981+0.27 7.454+0.16
MMU 101 900 155 7.74+0.23 6.814+0.14
MMU 105 650 116 7.74+0.23 7.5840.13
MMU 108 900 145 7.394+0.25 6.76+0.13
MMU 132 700 129 7.764+0.42 7.174+0.14
MMU 138 900 82 8.2240.23 7.554+0.15
MMU 139 900 136 7.534+0.23 7.1240.16
MMU 152 650 144

9.284-0.24

8.50+£0.15

Bocek Topcu et al. 2016: <RV>=8.02 £ 0.16 kms™!

Mermilliod et al., 2008: <RV>=7.89 # 0.14 kms™!
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Fotografik veri: Larsson—Leander (1960) Fotometrik veri: Perryman et al. 1998

) Mo = 2.3 Mg (Weidemann et al. 1992 )
Bocek Topcu et al. 2016



Kimyasal Bolluk Analizli

* Cizgi listeleri (dalgaboyu — log gf)

* Kurucz atmosfer modelleri (ATLAS9) (Castelli & Kurucz
2003)

* R =150.000 Gunes tayfi, Kurucz et al. (1984)
* EW olgumleri

* EW ve sentetik tayf analiz kodu MOOG (Sneden, 1973)



Amac

Model atmosfer parametreleri:
T.,logg, [M/Fe], ¢

Hafif elementler (Li, C, N, O)
Alfa elementleri (Mg, Si, Ca)

Fe-civari (Fe-peak) elementleri
(Sc, V, Ti, Cr, Mn, Co, Ni, Cu, Zn)

n-yakalama elementleri (Y, La, Nd, Eu)
12C/13C

Evrim durumu tahminleri
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Star Teg,(B-v) Teg,(v-k) Ter(bDR) 102 G phy  Teffspec  10Z G, spec §spec [M/H]

(K) (K) (K) (cm s72) (K) (ems™?)  (kms™!)
NGC 6940
MMU 28 5008 5013 5027 £33 3.06 5024 2.89 1.03 —0.05
MMU 30 4724 4929 4954 + 39 2.77 4959 2.85 1.32 —0.06
MMU 60 5030 5061 5028 +£19 3.08 5046 2.97 0.97 —0.02
MMU 69 5030 5034 5004 + 29 3.06 5004 2.90 1.05 —0.03
MMU 87 5097 5067 4999 + 43 2.98 5023 2.85 1.07 0.03
MMU 101 5052 5125 5023 £+ 22 2.98 5037 3.02 1.16 0.01
MMU 105 4800 4802 4867 + 36 2.60 4765 2.34 1.35 —0.15
MMU 108 5191 5167 5109 £ 17 2.98 5132 2.8 1.28 —0.16
MMU 132 5052 5079 4976 + 37 2.83 4962 2.65 1.29 —0.12
MMU 138 5097 5101 5024 + 30 3.01 5056 3.00 1.10 0.00
MMU 139 5097 5072 5016 £+ 28 3.01 5013 2.99 1.10 0.01
MMU 152 5097 5079 4960 + 12 2.78 4933 2.66 1.36 —0.16
Hyades
4 Tau 4872 4918 4962 + 33 2.65 4878 2.57 1.34 —0.03
g Tau 4812 4868 4921 £+ 30 2.53 4870 2.67 1.46 —0.01
~ Tau 4852 4928 4942 + 32 2.60 4945 2.78 1.42 —0.03

@ Tau 4956 4980 4941 443 2.69 4961 3.00 1.28 0.01
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7995-8040 A 12CN ve 13CN
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NGC 6940 - SONUCLARI

Yildiz  log g(Li) 12C/13C N/C [O/Fe] [N/Fe] [Na/Fe] [Al/Fe]
MMU 28  1.05 20 048 -015 019 0.06  -0.02
MMU 30 <0 15 044 -011 019 0.06  -0.04
MUU 60 1.23 20 061 -025 023 001 -0.07
MMU 69  1.29 10 057 -0.14 026 0.07  0.03
MMU 87  0.56 25 048 -012 019 -005 -0.02
MMU 101  0.64 20 058 -0.12 025 006  -0.03
MMU 105 <0 15 053 -0.20 019 018  0.04
MMU 108 <0 20 063 -014 037 031 0.6
MMU 132  0.33 20 0.61 -027 021 019  0.05
MMU 138  1.05 12 046 -006 024 0.00 0.0
MMU 139  0.86 13 045 -012 016 0.04  0.00
MMU 152 <0 6 083 -013 034 038 012




NGC 6940 - SONUCLARI
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[0/Fe]
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' " || Be 20: 16.4 kpc --- +0.18
Be 29: 22.9 kpc --- +0.23

0.3

O

Lebzelter et al. (2015): Kutleleri bilinen
160/170 - 160/180

[t°O/H]=-0.25+0.03

Dusuk O bolluklarina sadece baslangicta .
bu kadar dusukse ulasilabilir !!!
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EVRIM TAHMINLERI

» NGC 6940: 12 KD yildiz
Kirmizi Yigin Devleri

» HYADES: 4 KD yildiz
Ik Cikis Devleri



Relative Flux

Gamze Bécek TOPCU, Melike AFSAR, Sergen OZDEMIR, Chris SNEDEN, hazirlik asamasinda..!
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Tesekkdrler...



