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OZET

GEC TAYF TURU YILDIZLARIN TMCalc KULLANILARAK CIZGi DERINLIK
ORANLARINDAN ETKIN SICAKLIKLARININ VE [FE/H] ORANLARININ
BELIRLENMESI

YUCEL, Ayse
Nigde Omer Halisdemir Universitesi
Fen Bilimleri Enstitiisii

Fizik Anabilim Dali

Danisman : Do¢.Dr. Taner TANRIVERDI

Eyliil 2024, 55 sayfa

Geg tayf tirii yildizlarin atmosfer parametrelerinin 6zellikle etkin sicaklik ve metal
oraninin duyarli bir sekilde belirlenmesi astrofizik calismalar acisindan oldukca
onemlidir. Yiiksek ve diisik uyarilma potansiyeline sahip c¢izgilerin sicaklik
degisimlerine tepkileri farklidir (Gray ve Johanson, 1991). Bu nedenle ¢izgi derinlik
orani bir bagka deyisle esdeger genislik oranlar1 6nemli bir sicaklik gdstergesidir.
Ayrica ¢izgi derinlik orani yontemi etkin sicakligin, yiiksek duyarlilikla ve kizarma

etkisini diglayarak, belirlendigi yontemlerden birisidir.

Bu calismada ge¢ tayf tiirli 813 tane FGK yildizinin ELODIE (Soubiran vd. 1998;
Prugniel & Soubiran 2001) esel tayfceker de yiiksek ¢oziintirliiklii (R~42000) ve yiiksek
sinyal giiriiltii oranma (S/N > 100) sahip normalize edilmis, 3800-6900 A dalga boyu
araliginda esel tayflarinin tanist yapilmis ¢izgilerinin esdeger genislikleri ARES
(Automatic Routine for line Equivalent widths in stellar Spectra) kodu (Sousa vd.2007)
ile Olciildi. Esdeger genislikleri elde edilmis yakin dalga boyundaki farkli uyarilma
potansiyeline sahip ¢izgi ikilileri (Sousa vd. 2012), cizgi derinlik oranlar1 yontemi
kullanilarak, TMCalc (Sousa vd. 2012) ile esdeger genislik oranlarindan bu yildizlara

iliskin etkin sicaklik ve metal oran1 [Fe/H] degerleri elde edildi.
Anahtar sozclkler: Cizgi derinlik orani yontemi, geg tayf tiirii yildizlar, atmosfer parametreleri
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SUMMARY

DETERMINATION OF EFFECTIVE TEMPERATURES AND [FE/H] RATIOS OF
LATE SPECTRAL TYPE STARS FROM LINE DEPTH RATIO USING TMCalc
YUCEL, Ayse
Nigde Omer Halisdemir University
Graduate School of Natural and Applied

Sciences Department of Physics

Supervisor : Dog. Dr. Taner TANRIVERDI

September 2024, 55 pages

The determination of effective temperatures and metallicity of late type stars with a
highprecision is important in a related astrophysical study. The response of the lines
with high and low exctitation potentials are different for varying temperature
values (Gray ve Johanson, 1991). Thus, the line depth ratio method, namely, the ratio of
equivalent widths are essential indicator of the effective temperature in this context. In
addition, the line depth ratios is one of the methods used to determine the effective

temperatures with a high precision.

In this study, the equivalent widths of identified lines of 813 number of late type FGK
stars are measured using high resolution (R~42000) and the high SN ratio (S/N
~100) ELODIE (Soubiran vd. 1998; Prugniel & Soubiran 2001) spectra by means of
ARES (Automatic Routine for line Equivalent widths in stellar Spectra) code (Sousa vd.
2007). The corresponding effective temperatures and the metallicity values are
calculated with high precision by TMCalc using line the depth ratio method and the
measured equivalent widths of neighbouring line pairs with different excitation

potentials for each of the stars

Keywords: line depth ratio method, Late type stars, atmospheric parameters



ON SOz

Bu yiiksek lisans tezinde gec tayf tiiri 813 tane FGK yildizinin yiiksek ¢oziiniirliik ve
sinyal giiriiltii oranina sahip ELODIE (Soubiran vd. 1998; Prugniel & Soubiran 2001)
tayflarindan ARES (Sousa vd. 2007) programi ile TMCalc (Sousa vd. 2012)
programinda ¢izgi derinlik orani i¢in kalibrasyonda kullanilacak ¢izgilerin esdeger
genislik degerlerinin olgiimleri yapilarak, TMCalc programi ile bu yildizlara iliskin

etkin sicaklik ve metal orani [Fe/H] degerleri elde edildi.

Oncelikle bilgi ve tecriibesiyle her zaman yanimda olan, ¢alismamin her asamasinda
hosgorii ve sabirla yol gosteren, fikirlerini ve destegini esirgemeyen, degerli danigman

hocam Saym Dog. Dr. Taner TANRIVERDI ye en igten siikranlarimi sunuyorum.

Desteklerini her zaman arkamda hissettigim babam Mustafa AKTAS’ a, annem Meliha
AKTAS’a, kiz kardesim Emine KALE’ye ve kardeslerime tesekkiir ediyorum. Bu uzun
ve zorlu siirecte her tiirli konuda destegini eksik etmeyen sevgili esim Sezgin
YUCEL’e sonsuz tesekkiirler.
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BOLUM I

GIRIS

1.1 Atmosfer Parametreleri

Dogru ve duyarli bir sekilde atmosfer parametrelerinin belirlenmesi astrofizik
calismalarinin temel amagclarindandir. Etkin sicakligin duyarli ol¢lilmesi yildizlarin
Hertzsprung-Russell (HR) diyagramina konumlarinin, kimyasal bolluklarinin, ylizey
¢cekim ivmesi ve kiitlenin belirlenmesi i¢in birgok agidan olduk¢a 6nemlidir. Enerji
dagilimindan Pashen siirekliligi sicak yildizlarda, Balmer siireksizligi soguk yildizlarda,
orta siddetli Ha c¢izgilerinin kanatlarina uyumdan ve renk fotometrisi birgok yontemle

bulunabilmektedir (Gray &Johanson, 1991; Gray 1994).

Yildiz atmosfer parametrelerinin belirlenmesi 6tegezegenlerin barinak yildizlarindan
galaktik popiilasyonlara kadar astrofizigin ¢ok genis alaninda olduk¢a Onemlidir
(Teixeira vd, 2016, Edvardsson vd. 1993; Fischer vd. 1993; Casagrande vd. 2010;
Huber vd. 2012; Mortier vd. 2013; Bensby vd. 2014; Chaplin vd. 2014,). Yildizlarin
kiitle, yaricap ve yast dogrudan odlgiilebilecek parametreler degildir. Yildizlarin kiitle ve
yaricap gibi temel parametreleri hakkinda bilgiye dogrudan, duyarli bir sekilde
hesaplanan yildiz atmosfer parametrelerinden ulasabiliriz (Sousa vd. 2012).
Gozlemlerden dogrudan elde edilecegimiz atmosfer parametreleri, etkin sicaklik (Tey,
Kelvin K, biriminde), yilizey ¢ekim ivmesi(logg, cgs birimindedir) ve metal orani

([Fe/H] ve [M/H]; braket Glines’e goreli metal orani degerini verir.) ‘dir.
1.2 Fotometrik ve Spektroskopik Yontemler
Yildiz atmosfer parametrelerini belirlemek icin fotometri ve spektroskopi gibi iki

onemli teknik kullanilmaktadir. ik teknigi kullanarak atmosfer parametrelerini

belirlemek i¢in bir ¢ok kalibrasyon kullanilmaktadir (Sousa vd. 2022).



IRFM (IntegRated Flux Method; Toplam Aki Yontemi) bu yontemlerden birisidir ve
literatiirde Gray (1994) ve daha sonra ki bir¢ok arastirmaci tarafindan kullanilmigtir
(Blackwell ve Shallis,1977; Blackwell vd. 1979, 1980; Bell ve Gustafsson, 1989;
Gonzalez Hernandez ve Bonifacio, 2009; Ramirez & Meléndez, 2005; Alonso et al.

1996, Casagrande vd. 2006, 2010).

Yildizlarin sicakligint dogrudan &lgmenin bir yolu, acisal g¢aplart ve bolometrik
parlakliklarin1 kullanmaya dayalidir, ancak bu yontem ciice yildizlar i¢in agisal ¢ap
Olctimii kisith oldugu igin yeterince elverigli degildir. Bu nedenle farkli uyarilma
potansiyeline sahip c¢izgiler, farkli sicakliklarda farkli cevaplar vereceginden, ¢izgi

derinlik oranindan sicakligin belirlenmesi olduk¢a duyarli bir yontemdir.



BOLUM 11

LITERATUR OZETI

2.1 Cizgi Derinlik Oram Yontemi

Yiiksek ve diisiik uyarilma potansiyeline sahip ¢izgiler sicaklik degisime karsi farkl
degisimler gosterirler. Diisiik uyarilma potansiyeline sahip notr cizgiler sicakliga
duyarli iken yiiksek uyarilma potansiyeline sahip nétr cizgilerin sicakliga duyarliligi
daha azdir (Kovtyukh vd. 2023) Bu nedenle ¢izgi derinlik oranlar1 yani esdeger genislik
oranlar1 hassas Teg (etkin sicaklik) elde etmenin 6nemli bir belirtecidir(Kovtyukh,
2007). Gray (1989), dev yildizlar i¢in ¢izgi derinlik orani yontemi ile etkin sicakligi
+20 K hassasiyetle oOlgtii. Sasselov ve Lester, 1990 1,1um civarinda C I ve Si |
cizgilerinin ¢izgi derinlik oranlarindan Sefeidler’in sicakligini +30 K duyarlilikla 6l¢tii.
Gray ve Johanson (1991) calismasinda V 1 16251.83 A(0.29 eV) ve Fe 1 16252.57 A
(2.40 eV) ¢izgi derinlik oranlarinin F7-K7 tayf tiirii ana kol yildizlarinda B-V ve T ile
cok giiclii bir iliskisi oldugunu buldu (bkz. Sekil 2.1.).

10
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Sekil 2. 1. V1216251.83 A (0.29 eV) ve Fe 1 16252.57 A (2.40 eV) gizgilerinin
¢izgi derinlik oranlarinin ayn1 1s1nim sinifindan, farkl tayf tiirlerine goére
degisimi (Gray ve Johanson (1991))
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Sekil 2. 2. Farkli sicakliklarda kirmizi bolgede diisiik ve ytliksek uyartilma
potansiyelli demir ¢izgilerinin Fe I 115665.240 A (EPL=5.979 eV, loggf=-0.336)
ve Fe 1 115677.519 A (EPL=6.246 €V, loggf=0.226) degisimi (Kovtyukh vd. 2023)

Kovthyukh vd. (2003), 181 FGK (F8V-K7V ), —0,5 < [Fe/H] < +0,5 metal oranina
sahip

4000-6150 K etkin sicaklik araliginda ciice yildiz icin ELODIE tayfin1 kullanarak,
diisiik ve yiiksek uyarilma potansiyeline sahip ¢izgilerin ¢izgi derinlik oranindan 105
bagint1 elde etti. Burada tek kalibrasyonun igsel hatast 100 K civarinda iken diger

kalibrasyonlar1 da kullanarak standart hatay1 sinyal giirtiltii oran1 (S/N) 100 i¢in 5-10 K



ve S/N~200 i¢in 5 K buldu. Strasmeier ve Schordan (2000)’de 247 yavas donen FM
devleri icin ¢izgi derinlik orani1 yontemi ile etkin sicakligi 33 K, erken F tiirii ve orta-ge¢

M tayf tiirii i¢inse 77-100 K hassasiyet ile belirledi.

Sefeid yildizlar1 oldukga yiiksek 1sitmalara sahip zonklayan yildizlardir. Diizenli
parlaklik degisimleri gosterirler ve uzaklik belirteci olarak astrofizikte 6nemli bir yer
teskil ederler. Sefeid yildizlarinda donem-parlaklik iliskisi ile gokada dis1 uzaklik
Ol¢timii i¢cin Onemli nesnelerdir(Sipahi 2022). Ancak gokadamizdaki FG stiperdevleri
icin durum bodyle degildir. FG siiperdevleri’nin donem-parlaklik iligkisi olmadig1 ve
gokada diizleminde bulunduklar1 icin gokada diizleminde O©nemli bir sekilde
yildizlararast kizarmaya maruz kalmaktadirlar. Cizgi derinlik orani yontemi ile
yildizlararast ortamin neden oldugu kizarma etkisi, sicaklik hesabinda diglanmaktadir.
Kovthyukh vd. (2006), 215 FGK (3500-5700K (GOIII-K4III araliginda)) siiperdev
yildiz i¢in ELODIE tayfin1 kullanarak, diislik ve yiliksek uyarilma potansiyeline sahip
cizgilerin ¢izgi derinlik oranindan 100 tane kalibrasyon bagintis1 elde etti. Burada tek
kalibrasyon egrisinden igsel hatasi 95 K iken diger ¢izgi ikilileri i¢in kalibrasyon
egrilerini de kullanarak standart hatay1 5-20 K (1 sigma yakinliginda) buldu. Cizgi
derinlik oranin1 ya da esdeger genislikler oranini kullanilarak etkin sicakligi duyarlh

belirleyen literatiirde bir¢ok ¢aligsmalar vardir.

Kovtyukh (2007), 3060-7800 K sicaklik ve FOI-KS5I tayf araliginda 161 FGK siiperdev
yildiz1 i¢in, ¢izgi derinligine bagli 131 kalibrasyon bagintis1 elde etti. Kovtyukh
(2007)’nin bu calismasinda tek bir kalibrasyonun igsel hatasi 110 K civarinda iken

biitiin kalibrasyonlarin standart hatas1 5-30 K civarina diistiiglinii hesapladi.

Yelkenci (2008), Yiiksek Lisans tezinde Okayama Gozlemevinden alinmis 160 yildiza
iliskin R~70000 yiiksek ¢oziiniirliiklii HIDES verileriyle 20 ¢izgi ¢ifti kullanmustir.
Bunlardan 15 tanesinden elde ettigi esitliklerden 16-23 K hassasiyetle etkin sicakligi
hesaplamistir. Calismasinda zayif ¢izgileri kullanmistir. Orta siddetli gizgiler, 25-75 mA
araliginda c¢izgiler TMCalc programinda da kullanilmaktadir. Boylece ¢izgi iizerine etki
eden genisletme mekanizmalari(mikro-makro tiirbiilent) ¢izgi derinlik orani yontemi ile

en aza indirgenmektedir.



FG siiperdevleri gdkadamizda nadir goriilen parlak stiperdevlerdir. Cogunlukla, gokada
diizleminde bulunmaktadirlar ve ciddi sekilde kizarma etkisine maruz kalmaktadirlar.
Sefeidler gibi donem-parlaklik iliskisi olmadigindan bu tiir sliperdevlerde mutlak
parlaklik baginti-duyarlilik iliskisini yani FG siliperdevlerinin parlaklik sinifi Gray
(1992) tarafindan Fe II, Ti II, Sr II, Y II metal ¢izgilerinin derinlik oranlar1 kullanarak
elde edildi (Kovtyukh vd. 2010).

Cizgi derinlik oranm1 yontemi ile elde edilen sicakliga iliskin degerlerin daha onceki
farkli yoOntemlerle elde edilen calismalarla karsilastirmasi Sousa vd. (2008)
calismasinda verilmektedir ve Sekil 2.3’te sunulmustur. Sousa vd. (2010)’da farkli
elementlere ait 182 tayf cizgisinden 433 c¢izgi esdeger genislik orani kalibrasyonu ile
451 FGK yildiz1 i¢in etkin sicaklik ve metal oranim1i buldu. Sousa vd.
(2012)’calismasinda, Sousa vd. (2008)’de kullanilan R~110000 ¢oziiniirlikli HARPS
tayfi, 451 Giines benzeri yildiz i¢in TMCalc koduna esas olacak ¢izgi derinlik oranlari
kalibrasyonunu kullanarak 582 FGK yildizina iliskin etkin sicaklik ve metal orani
degerini hesapladi. Burada 4500 — 6500 K sicaklik araliginda, yilizey ¢ekim ivmesi;
logg, 3.68- 4.62 araliginda, metal oram1 -0.84 ile 0.39 araliginda olan ciice, altdev,

giines benzeri yildizlar i¢in sonuglar1 verildi.
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Sekil 2. 3. Sousa vd. 2008 ¢alismasinda elde edilen etkin sicaklik degerinin, Edvardsson
vd. (1993), Bensby vd. (2003), Valenti ve Fischer (2005), Santos vd. (2004), Fuhrmann
(2004), ve Nordstrom vd. (2004) galismasi ile karsilastirmasi



BOLUM 111

MATERYAL VE METOT

3.1 Gozlem Verileri

3.1.1 ELODIE

ELODIE (Soubiran vd. 1998; Prugniel ve Soubiran 2001), Haute-Provence
gbzlemevinde 1.93 m ¢apli yansitici teleskoba bagli bir esel tayfcekerdir. 709 yildiza ait
908 tayfi kapsamaktadir. Amaci, radyal hiz Olglimleri ile Giines sistemi disinda
Otegezegen arastirmalart i¢in planlanmistir. 1995 yilinda Giines-benzeri bir barinak
yildiz1 olan 51 Pegasi’nin etrafinda kesfedilen 6tegezegen ELODIE verisi kullanilarak
bulunmustir. Tayfcekerin dalgaboyu araligit A = 410 — 680 nm; sinyal giiriiltii orani
yiiksek, ¢ozliniirliigli R~42000 ve sicakligi 3700K ve 13600 K araliginda, logg degeri
0.03 ve 5.86 dex ve metal oram1 -2.8 ‘den +0.7 araligina kadar veri icermektedir.
ELODIE verilerine http://atlas.obs-hp.fr/elodie/ baglantisindan erisilebilmektedir.
UVES POP (Ultraviolet Visual Echelle Spectrograph Paranal Observatory Project), 300
nm — 1000nm dalgaboyu araliginda R~ 80000 ¢oziintirliikkte, V bandinda sinyal giiriiltii
oran1 ~400-500, esel bir tayfeekerdir. UVES (Bagnulo vd. 2003) program yildizlar1 agik
kiime ve alan yildizlarini icermektedir.
http://www.eso.org/sci/observing/tools/uvespop.html  baglantisindan agik  verilere

ulasilabilmektedir.

3.2 Atomik Cizgi Listesi Veri Tabanlar

3.2.1 VALD

VALD (Vienna Atomic Line Database; Ryabchikova vd. 2015 ) verileri model atmosfer

analiz, spektroskopik gozlemi c¢izgi listelerine ulagmak i¢in astronomi ve astrofizik

calismalarinda kullanilacak atomik ve molekiiler ge¢is parametrelerini (osilator siddeti,



loggf, EP) iceren bir veri tabanidir. VALD verilerine http://vald.astro.uu.se/
baglantisindan ulasilabilmektedir.

3.2.2 NIST

NIST (National Institute of Standart and Technologies) farkli elementlere iliskin atomik
gecis parametrelerini iceren bir baska veri tabanidir.
https://physics.nist.gov/PhysRefData/ASD/Html/lineshelp.html baglantisindan erisim

saglanabilmektedir.

3.3 Analiz Programlan

3.3.1 IRAF

IRAF (Image Reduction of Analysis Facility) NOAO (National Optical Astronomy
Observatories)’da yazilmis kullanicilara astronomi goriintiilerinin iglenmesi i¢in bir¢ok
olanak sunan bir programdir (https://iraf-community.github.io/). IRAF programinda elde
ELODIE tayflarin1 ARES kodunun kullanabilecegi ASCII formata noao, oned paketi
icerisinde wspectext gorevi ile doniistiiriildii. Herhangi bir yildizlarin, birden fazla tayfi

varsa scombine ile poz siireleri dikkate alinarak birlestirildi.

3.3.2 ARES

ARES (Automatic Routine for line Equivalent Widths ) C++ yazilmis, Linux ortamda
calisan bir a¢ik kaynakli programdir (Sousa vd. 2007). Yildiz tayflarinda tanis1 yapilan
cizgilere ait bir¢ok esdeger genislik ve hatasi, derinlik, sigma ve merkezi dalga boyunu

Olgmektedir.

ARES’den farkli olarak bu konuda tayf ¢izgilerine iliskin degerleri (esdeger genislik ve
hatasi, derinlik, sigma ve merkezi dalgaboyu) elde etmemize saglayacak birgok program
bulunmaktadir. IRAF splot paketi, python’da yazilmis acik kod REVIEW(Routine for
Evaluating and Inspecting Equivalent Widths). ARES diger programlarla

karsilagtiracak olursak diger kodlardan farkli olarak esdeger genisliklerin hatalarin1 da
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vermektedir. ARES ve IRAF esdeger genislik dlciimlerindeki hata 1.5mA’dan azdir.
Ancak diger kodlarinda kullanim agisindan farkli avantajlar1 var. Bu ¢alismada ARES
kullanmamizin baglica nedeni, TMCalc i¢in kullanilacak girdi dosyasini otomatik olarak
saglamaktadir. ARES koduna iligkin girdi parametresi ASCII dosyasi mini.opt dosyast
Sekil 3.1.de gosterilmektedir.

Example of a 'mini.opt' file for rejt dependent on wavelength

specfits="sun_harps_ganymede. fits"
readlinedat="1linelist.dat"
fileout="test.ares’

lambdai=3600.

lambdaf=9000.

smoothder=4

space=3.0

rejt=-2

lineresol=0.1

miniline=2

plots_ flag=0
rvmask="'3,6021.8,6024.06,6027.06,6024.06,20"

Sekil 3. 1 ARES kodu i¢in dosyasi girdi drnegi

Burada birinci satir specfits, fits ya da ASCII bi¢cimde esdeger genisligi Olcililecek
yildizin tayfinin adini, ikinci satir readline.dat ise diisiik ve yiiksek uyarilma
potansiyeline sahip ¢izgi derinlik oranlarmin kullanilacagi Sousa vd. (2012)
calismasinda gecen cizgi ciftlerinin listesi (bkz. Sekil 3.2- Sekil 3.3). Uciincii satir
fileout ise sonuclarin kaydedildigi dosya adi, dordiinci ve besinci satir lambdai,
lambdaf, angstrom biriminde baslangi¢ ve bitis dalgaboylarini, altinci satir smoothder,
tayftaki giiriilti oranmmi dislayabilmek i¢in kullanilan bir degisken oldugunu
gostermektedir. Tayfta 1. 2. ve 3. tiirevler alinarak oOrtiismiis ¢izgilerin smoothder
kullanilarak giiriiltiiden nasil arindirilarak belirginlestigi Sekil 3.4.” de gdsterilmektedir.
Smoothder, bir kutu sekilinde ve bu kutunun oOlcegini gostermektedir. Kutunun
bliytiikliigli artarsa 6l¢lim esnasinda giiriiltii o kadar dislanmaktadir. Aslinda bir bakima
fotograflarda goriintiiniin gruplandirilmasi binning gibi bir islemdir. Burada smoothder

degiskeni dolayisiyla sinyal arttig1 zaman ¢oziiniirliikkte bir bakima azalacaktir.
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0 4000.01 2.83 -3.687 Fel 26.0

1 4007 .27 2.76 -1.666 Fel 26.0
2 4010.18 3.64 -2.031 Fel 26.0
: 4014.27 3.2 -2.330 Fel 26.0
4 4080.88 3.65 -1.543 Fel 26.0

> 4114 .94 3.37 -1.720 Fel 26.0

Sekil 3. 2. Cizgi listesi icin birinci bi¢im (Dalgaboyu, uyartilma potansiyeli,
loggf degeri ve elementin iyon degeri)

12 4000.01 linel
12 4007 .27 line2
14 4010.18 line3
15 4014.27 lined
o5 4080.88 line5
7 4114.94 line6

Sekil 3. 3. Cizgi listesi i¢in ikinci bigim

S/N = 100 S/N = 100 & smooth = 4 No Noite
"z

;;é\/'“\/\ TENARIIEVER
i Y Vi i | @

LA N ) 1 I R

SNV NI !

MAhd LA A A

VUV} VY VIV YV

__ujnr-._ ﬂ :E A o {Lvﬂl

U i I

Sekil 3. 4. Orta panelde smoothder=4 alindiginda tayfin ii¢iincii tiirevinde ¢izgi merkezi
dordiincii tiirevde tigiincii tiirevin sifir1 olarak goriilmektedir (Sousa vd.2007)
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ARES burada ¢izgi merkezini tiirev alarak bulmaktadir. Cizgide i¢ biikey kismin ikinci
tiirevinin sifir noktasi, doniim noktasini verir. Ikinci tiirevin maksimum noktasi ¢izgi
merkezini verecektir. Yani, liglincii tiirevin sifir noktasi i¢ biikkeyin degistigi doniim
noktasini gosterir. Sekil 3.4. orta panele bakilacak olursa, ortiismiis ¢izgilerin (blended),
cizgi merkezinin 3. tiirevle nasil gorildiigli anlasilacaktir. Kisacasi ARES burada
fonksiyonun tlirevini alarak otomatik olarak c¢izgi merkezini belirlemektedir. Sekil
3.1.de girdi dosyasinda yedinci satir space ¢izgi esdeger genisliginin 6l¢iimii yapilacak
bolge icin dalgaboyu araligini belirlemektedir. Sekizinci satir rejt ise 0.99-1 araliginda
Olctim yapilacak aralik i¢in stireklilikte giiriiltii kabul edilen ¢izgi olmayan kisim i¢in
stnirdir.  Yani ¢izgi olarak kabul edilecek kismi giiriiltiden ayirmak igin sinirdir.
Kullanilan tayfin sinyal giiriilti oranina gore rejt=1-1/(S/N) seklinde degisebilir.
Dokuzuncu satirinda lineresol otomatik olarak ¢izgi ol¢limiinde kullanilacak ¢izgi igin
dogrusal ayirma giiciidiir, 0,1 oldugunda FWHM(full width at half maximum, yar1
maksimumda tam genislik), 0.1 A araliga kadar ortiismiis cizgileri ayirmaktadir.

Miniline 6lciilecek ¢izgi esdeger genisligi igin alt sinirm 2mA oldugunu gostermektedir.

4000.01 0.07521 0.09146 7.32166 1.82360 -0.07521  331.4757¢ 4000.03

9
4007.27 2 0.77465 0.10233 84.37734 0.77426 -0.77465 264.79268 4007.27
4010.18 9 0.35146 0.08053 30.12733 1.03317 -0.35146 427.55094 4010.17
4014.27 4 0.50826 0.08525 46.11996 1.97861 -0.50826  381.53631 4014.27
4080.88 3 0.59394 0.09307 58.83871 1.14868 -0.59394  320.11297 4080.88
4114.94 10 0.62096 0.08973 59.31302 0.66440 -0.62096  344.32693 4114.94
5501.48 4 0.67716 0.14047 101.24941 0.57165 -0.67716  140.52290 5501.47

Sekil 3. 5. Ornek bir ARES c¢iktis1

ARES 150 mA cizgiye kadar ¢izgi profiline Gaussian uydurma yapmaktadir. Onuncu
satirda plotsflag 0 ya da 1 degeri Ol¢timleri png uzantili dosya olarak almak i¢in agma
kapama anahtaridir. Onbirinci satirda rvmask belirli araliklarla tayf boyunca dikine hiz
diizeltmesi yapmak i¢in degiskendir. Rvmask= 0 ,10 seklinde olursa belirtilen
diizeltmeyi yapar otomatik olarak kendi belirlemez.  ARES komut satirinda
calistirildiktan sonra Sekil 3.5.’de gosterildigi gibi bir ¢ikt1 verir.

Sekil 3.5.’deki siitunlar sunlar1 gostermektedir;

1. siitun, ¢izgi dalgaboyu;

2. siitun, ¢akistirma yapilan ¢izgi sayisi ortiisen ¢izgi sayisin1 gosterir 15°e kadar kabul
edilebilir. Daha fazlasinda ¢izgi blend ya da bagka ¢izgilerle karigmistir.

3. siitun, ¢izginin derinligi
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4. slitun, ¢izginin angstrom biriminde FWHM’si

5. siitun, mA (mili-angstrdm) biriminde esdeger genislik
6. siitiin, esdeger genislik dl¢iimiinde hata (mA biriminde)
7. stitun, derinlik

8.siitun, ¢izgiye Gauss profil uydurma i¢in sigma degeri

9.siitun, ¢izgiye uydurulan profilin merkezi dalgaboyu
3.3.3 TMCalc

TMCalc, Cizgi derinlik oranlarindan elde edilen kalibrasyon egrilerini kullanarak etkin
sicaklik ve [Fe/H] metal oran1 vermektedir. Program 4500— 6500 K sicaklik aralifinda
ve -0.8 dex ile 04 dex metal oram1  araliginda  gecerlidir.
http://www.astro.up.pt/~sousasag/ares/ baglantisindan erisilebilecek acik kaynak
kodlardir. ASCII formattaki verilerden hem tayf cizgileri (VALD veya NIST) hem de
esdeger genislik degerlerini (linesearcher, ARES, TAME, iSpec) belirledikten sonra
TMCalc ile segtigimiz nesnelere iliskin Ter ve [Fe/H] metal orani degerlerini
hesaplanacaktir. TMCalc, ARES sonuglarini da kullanan hizli bir etkin sicaklik ve metal

orani hesaplayan programdir.

TMCalc kodu i¢inde kullanilan ¢izgi listesine Sousa vd. (2008) ve Neves vd. (2009)’un
calismalarinda kullanilan ¢izgi listesi de eklenmistir. TMCalc 173 ¢izgiye ait 439
esdeger genislik orani iceren kalibrasyonla etkin sicaklik belirlemektedir. 173 ¢izgi
listesi, Si, Ca, Sc, Ti, V, Cr, Mn, Co, Ni, Na, Mg ve Al elementlerine ait notr ¢izgilerdir.
Cizgi derinlik orani kalibrasyonu i¢in kullanilacak Cizgilerin uyarilma potansiyelleri
farki 3 eV’dur. Yiksek uyarilma potansiyele sahip c¢izgiler diisilk uyarilma
potansiyeline sahip ¢izgilere gore sicaklik degisimine daha hizli cevap vermektedir.
TMCalc daha zayif ve daha siddetli ¢izgileri eleyebilmek i¢in esdeger genislik oram
icin alt limiti 0.01 ve st limit 100 almaktadir. ARES’le, Olgiilen esdeger genislik
degerleri i¢in >200 mA igin gauss profil ¢akistirmasi uygun olmadig1 i¢in, bu degerin
iistiindeki olgtimler ¢ikarilmistir. Sousa vd. (2012) ¢alismasinda farkli sinyal giiriilti
orani, ¢Oziiniirliik ve FWHM i¢in smoothder=3, space=3, rejt=0.994 ve lineresol=0.07,

diisiik ¢Oziniirliik i¢cin smoothder=1 kullandi. Diisiik ve yiiksek ¢o6ziintirliik makul
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sonuglar gosterirken, sinyal giiriiltii oran1 diistiigiinde sicakliktaki hata oraninin arttigini

gostermektedir.
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BOLUM IV
ARASTIRMA BULGULARI
4.1 FGK Yildizlarna iliskin Sonuclar
Bu tez ¢alismasinda 813 adet FGK yildizinin 417 tanis1 yapilmis ¢izgisinin ARES’le

esdeger genislikler olgiildii. HD187923 yildizinin ELODIE tayfindan ¢izgilerin esdeger
genislik 6l¢limiine iligkin 6rnek bir ¢ikti. Sekil 4.1.°da gdsterilmektedir.

5645.610 2 0.16935 0.17956 32.36895 2.98259 0.16935 85.99152 5645.60
5684.4% 1 0.29723 0.29272 92.61368 29.33888 0.29723 32.35891 5684.42
5690.430 1 0.21948 0.19818 46.29991 3.98653 0.21948 70.59665 5690.43
5753.640 2 0.19146 0.22443 45.73954 2.45219 0.19146 55.04684 5753.62
5772.156 1 0.23687 0.20220 50.98225 2.30812 -0.23687 67.81668 5772.14
5797.870 2 0.18719 0.21400 42.64131 3.97301 -0.18719 60.54347 5797.86
6125.020 1 0.13538 0.21659 31.21267 2.46399 ©.13538 59.10019 6125.01
6142.4% 1 0.14125 0.20217 30.39809 2.32370 0.14125 67.83228 6142.48
6145.020 1 0.17039 0.20418 37.03136 2.37516 0.17039 66.50847 6145.02
6195.460 2 0.08112 0.23940 20.67275 3.22697 0.08112 48.37522 6195.44

Sekil 4. 1. 5645.61A ¢izgi i¢in ARES sonucu, EW=32.37 m A +2.98

Cizelge 4. 1. Bu calismadaki yildizlar i¢cin TMCalc ile bulunan etkin sicaklik
degerlerine iligkin bilgiler

Minimum ATy  Maksimum AT Standart AT Ortalama AT

F tayf tiiri 5 171 43 38
G tayf Tiiru 4 78 8 11
K tayf Tiiru 3 57 10 6

813 tane FGK yildizinin 198 tanesi F- tayf tiirii, 395 tanesi G- tayf tiirti, 220’s1 K- tayf
tiriindendir. Sicaklik icin belirsizlik F, G ve K tayf tiirii i¢in sirasiyla +43 K +8K ve
+10K hassasiyetle ol¢iildi. F, G ve K tayf tiirii i¢in sicaklikta maksimum belirsizlik
degerleri sirasiyla, 171 K, 78 K ve 57 K‘dir. Minimum degerleri ise sirasiyla 5K, 4K ve
3K ’dir. AT sirastyla 43K, 8 K ve 10 K hata ile 6l¢iilmiistiir.
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F tayf tiirli i¢in metal oran1 maksimum 0.23 dex, minimum 0.01 hata ile hesaplanmistir
ve F tayf tiirli icin metal orani ortalama 0.004 dex’dir. (bkz. Cizelge 4.1. ve Cizelge
4.2.) G ve K tayf tiirli icin bu degerler, F tayf tiiriine gore daha azdir.

Cizelge 4. 2. Bu ¢alismadaki yildizlar i¢in TMCalc ile bulunan metal oranina iligskin
bilgiler

AlFe/H]min  A[Fe/H]maks A[Fe/H]ort A [Fe/H]sta
F tayf tiiri 0.01 0.23 0.04 0.06
G tayf Tiiri 0.001 0.20 0.02 0.03
K tayf Tiiru 0.001 0.31 0.04 0.04

TMCalc sonuglarina iligkin etkin sicaklik, metal oran1 ve bu degiskenler i¢in kullanilan

kalibrasyon ¢izgi sayilar1 Ek A, Ek B ve Ek C'de verilmektedir.
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BOLUM V

TARTISMA ve SONUC

F- tayf tiirii y1ldizlara iliskin elde edilen etkin sicaklik degerlerdeki belirsizlik G ve K-
tayf tlirli yildizlardaki sonuca gore fazladir. Etkin sicaklik maksimum 171 K
belirsizlikle oOl¢iilmistiir. Kullanilan yontemin sicaklik ve metal orani1 yliksek
hassasiyetle dlgmesi en Onemli motivasyondur. FGK yildizlarimin etkin sicakligini
sirastyla 69 K ve 74 K belirsizlikle ve [Fe/H] metal oran1 degerini ise 0.04 ve 0.07 dex
belirsizlikle buldular. G ve K yildizlar1 i¢in bu deger 8K ve 10 K bulundu. Teixeira vd.
(2016) ve Sousa vd. (2012)’nin etkin sicaklik ve metal oran1 belirledikleri yildizlar i¢in
sicaklik araligr 4483-6403 K ve metal orani araligi -0.84 ve 0.39 dex araliginda, Sousa
vd. (2012) gore ylizey cekim ivmesi logg i¢in 3.87 ile 4.67 aralifinda yildizlar
calisirken, Teixeria vd.(2016) ise yiizey ¢ekim ivmesi 2.37 ile 4.92 dex araliginda
yildizlar1 ¢alisti. Buradan goriilecegi gibi Sousa vd. (2012) ciice yildizlar iizerine
calisirken Teixeira vd. (2016)’nin c¢alismast dev yildizlari da kapsamaktadir. Bu
calismada bulunan etkin sicaklik degerlerinin ¢izgi derinlik oran1 yontemini kullanan bir
baska arastirmact Kovtyukh vd. (2003)’iin ciice yildizlara iliskin c¢aligmasi ile
karsilagtirmas1 Sekil 5.1.’de gosterilmektedir. Kovtyukh vd. (2003) ¢alismasinda da
ELODIE verileri kullanilmasina ragmen, Sousa vd. (2012) calismasinda TMCalc’da
kullanilan daha kapsamli ¢izgi derinlik orani ile yapilan bu ¢alismadaki ciice yildizlara
iliskin sonuglar gosterilmektedir. Sonuglardan her iki ¢alisma arasinda ki korelasyon

0.93 civarinda ve asagidaki baginti elde edilmistir.

y = 1.127 x-728.896 (1)

Burada karsilastirilan degerler ciice yildizlar i¢in, bir dnceki ¢alismalardan sonuglarin
farkli ¢ikmasinin nedeni kullanilan verilen ¢o6ziintirliigii, yiiksek sinyal giirtiltii oraninin
olmasi ve bu g¢aligmada kalibrasyon icin kullanilan ¢izgi listelerinin daha kapsamli
olmasidir. Bu ¢alismada kullanilan ELODIE tayflarinin ¢oziiniirliigii 42000 civar iken
HARPS verileri 110000 ¢oziiniirliiktedir. Sinyal Giiriiltii oran1 ELODIE verileri igin
~200 iken HARPS verileri i¢in 70-2000 araligindadir. Ayrica 20mA’dan biiyiik 75
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mA’dan kiigiik cizgiler kii¢iik calkantilardaki hizdan az etkilendikleri igin bu tiir
cizgilerin secilmesi ¢izgi derinlik oranini etkileyecektir. Bu ¢alismada esdeger genislik
Ol¢timlerinde bu tiir etkiler ¢ok sayida tayfla ugrasildig: icin goz ardi edilmediginden
sonuglar1 etkileyecektir. Sonuglarin tayfsal enerji dagilimi (Spectral Energy
Distribution, SED) gibi farkli yontemlerle test edilmesi bu caligmanin bir sonraki

adimmudir.

6500

f(x) = 1.12679488487932 x — 728.896075502726
R2 = 0.93055879261379

5500

T et 2

4500

4000
4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 6400

Tetl

Sekil 5. 1. X ekseni bu ¢aligmada hesaplanan etkin sicaklik, Y ekseni ise Kovtyukh
vd. (2003) calismasinda elde edilen sicaklik degerleri
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Ek-A F Tayf Tiirli Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

SiraNo Yidiz Adi Tess NTeff Fe/H NFe/H
1 HD14221 6449+92 8 -0.16+0.02 32
2 HD16232 5505+93 15 -0.35+0.07 16
3 HD26462 5860+117 5 -0.45+0.11 33
4 HD41547 5671+109 8 -0.34+0.09 12
5 HD94028 5701+127 12 - -
6 HD162917 6463+141 8 -0.06+0.03 22
7 HD163611 4955+125 5 - -
8 HD224617 5906+283 4 -0.46+0.13 16
9 HD693 6710124 19 - -
10 HD3229 6916+37 14 - -
11 HD3567 5588+63 18 -0.20+0.13 6
12 HD7476 6657+49 15 - -
13 HDY9973 5745+60 14 -0.41+0.05 38
14 HD13555 7087+20 15 - -
15 HD17905 5829+129 14 -0.15+0.18 4
16 HD25457 6054+42 13 -0.08+0.04 75
17 HD27887 5838+28 21 -0.24+0.05 71
18 HD33608 6409+32 19 0.12+0.01 58
19 HD40512 6026+251 6 -0.02+0.14 11

20 HD40650 5993+12 23 -0.09+0.03 99
21 HD43358 5385+94 18 -0.59+0.17 3
22 HD43523 6009+11 22 -0.04+0.02 99
23 HD44716 5425+9 24 -0.24+0.02 115
24 HD44966 6433+18 19 0.13+0.03 73
25 HD45600 5491+113 10 -0.47+0.11 9
26 HD46301 5587+242 7 -0.37+0.12 11
27 HD48616 5820+37 19 -0.41+0.06 55
28 HD49932 6542+33 14 - -
29 HD50039 6610+29 21 - -
30 HD59984 6091£22 16 -0.56+0.04 26
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Ek-A (Devam) F Tayf Tirt Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

SiraNo  Yildiz Adi Tets Neff Fe/H NFe/H
31 HD61421 6414£56 16 -0.09+--- 53
32 HD62161 5851+80 14 -0.34+0.11 12
33 HD62968 537048 23 0.14+0.01 78
34 HD64235 6307+45 14 -0.25+0.09 9
35 HD68380 6482435 19 -0.01%--- 11
36 HD71595 6118+63 14 -0.34+0.08 42
37 HD71640 5887+12 23 -0.32+0.03 75
38 HD78175 5859+34 21 -0.25+0.07 63
39 HDS87141 5931448 12 -0.21+0.06 62
40 HD92127 5804+26 20 -0.41+0.05 60
41 HD97916 5559+45 20 -0.34+0.12 7
42 HD100563 6731+25 16 - -
43 HD106516 5986+80 15 -0.32+0.18 2
44 HD126246 5861+£26 20 -0.19+0.05 87
45 HD134083 5595+126 11 -0.42+0.11 8
46 HD166257 5504+178 9 -0.50+0.09 25
47 HD166285 6247+83 13 -0.14+0.08 51
48 HD170291 6718421 18 - -
49 HD170579 6000+57 14 -0.42+0.08 43
50 HD170987 5993487 9 -0.33+0.07 33
51 HD171802 667340 15 - -
52 HD171953 54436+142 11 -0.29+0.16 8
53 HD172961 6446+74 11 -0.14+0.02 37
54 HD173634 6251+152 4 -0.25+0.10 23
55 HD175272 5648+67 15 -0.44+0.04 33
56 HD175337 5670+278 6 -0.46+0.12 5
57 HD175806 6231+15 23 0.02+0.03 86
58 HD176851 59144265 6 - -
59 HD177749 6619+18 19 - -
60 HD178574 5293+50 18 -0.44+0.08 12
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Ek-A(Devam) F Tayf Tiirii Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yidiz Adi Tets Neff Fe/H NFe/H
61 HD180945 6174+36 18 -0.09+0.05 62
62 HD181806 6005£15 23 -0.10+£0.03 81
63 HD186226 6565+25 21 - -
64 HD187406 6237+119 7 -0.15+0.15 5
65 HD189509 5504+136 14 -0.52+0.05 29
66 HD189712 6274+66 16 -0.42+0.07 20
67 HD190437 5929+38 22 -0.41+0.07 60
68 HD192586 5280+198 5 -0.36+0.16 2
69 HD194154 5456+123 12 -0.41+0.08 9
70 HD198061 5636+86 9 -0.50+0.07 32
71 HD200375 5921+£53 15 -0.34+0.08 54
72 HD209462 6774106 10 - -
73 HD209763 5212+102 2 - -
74 HD213235 6073+174 5 -0.19+0.25 4
75 HD218804 5927+72 12 -0.44+0.07 47
76 HD219420 6367+15 21 0.07+0.03 84
77 HD142860 6577+27 18 - -
78 HD169268 5385+71 11 -0.47+0.12 7
79 HD173667 6226+52 18 -0.09+0.07 55
80 HD180028 5939+64 18 -0.15+0.06 48
81 HDI181096 6537122 19 - -
82 HD184663 58584253 7 -0.28+0.22 3
83 HD207978 5858+253 7 -0.28+0.23 3
84 HD221950 5971+£86 12 -0.11+0.14 7
85 HD25621 6168+63 14 -0.02+0.07 66
86 HDA43318 6632+15 19 - -
87 HD43856 646121 22 0.003%--- 57
88 HD65123 6093+70 16 -0.20+0.07 55
89 HDg1997 5783+177 8 -0.39+0.11 42
90 HD8992 5964+29 20 -0.15+0.05 78
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Ek-A (Devam) F Tayf Tiirii Yildizlarin Etkin Sicaklik ve Metal Orani1 Degerleri

SiraNo Yildiz Adi Tets Neff Fe/H NFe/H
91 BD44551 5398+58 16 -0.25+0.16 4
92 HD120136 634327 20 0.15+0.03 69
93 HD124850 6571+30 16 - -
94 HD173093 5996+53 15 -0.40+0.08 34
95 HD194598 606770 12 - -
96 HD219623 6196+15 21 0.08+0.03 95
97 HD221377 5893+66 12 -0.63+0.10 6
98 HD3268 6307+20 18 -0.07+0.04 72
99 HD76932 5918+42 17 -0.57+0.14 7
100 BD290366 5618+18 21 -0.50+0.13 6
101 HD100284 5336+77 19 -0.34+0.16 4
102 HD102870 6138+10 24 0.17£0.02 99
103 HD107213 6385+19 23 0.25+0.01 59
104 HD107700 5328+10 23 -0.37+0.02 106
105 HD107705 6121+£10 24 0.09+0.02 101
106 HD108956 5902+13 23 -0.29+0.02 78
107 HD11007 6001+9 22 -0.19+0.05 85
108 HD122563 5452447 19 -0.36+0.08 6
109 HD134044 6231+15 23 0.08+0.03 99
110 HD136202 6241+12 21 0.06+0.02 95
111 HD144284 6408+72 11 0.042+0.02 44
112 HD145729 5858+18 23 -0.18+0.03 95
113 HD159307 5603+33 21 -0.50+0.04 40
114 HD166183 6518+18 18 - -
115 HD171888 6218+12 22 0.10+0.02 99
116 HD172365 5456+147 10 -0.32+0.08 18
117 HD172675 6563+35 18 - -
118 HD172718 6206£16 20 -0.03+0.03 88
119 HD173216 6246+55 16 -0.08+0.06 49
120 HD174912 5997+14 22 -0.34+0.03 62
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Ek-A(Devam) F Tayf Tiirii Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Adi Tetr NTeff Fe/H NFe/H
121 HD175805 5617+72 16 -0.30+0.07 31
122 HDI176118 6517428 21 - -
123 HD176303 5831+72 17 -0.28+0.09 50
124 HDI181214 5803+75 12 -0.37+0.08 57
125 HD181526 6644+18 12 - -
126 HD181906 6076+39 17 -0.33+0.06 36
127 HD186039 5976+16 22 -0.18+0.03 85
128 HD186379 5999+17 20 -0.28+0.03 66
129 HD18768 5820+14 22 -0.04+0.03 62
130 HD187691 6222+6 23 0.16+0.01 102
131 HD189340 5812+6 23 -0.19+0.01 99
132 HD19019 616112 21 -0.06+0.02 92
133 HD190498 5495+116 11 -0.48+0.04 38
134 HD191533 6497+20 19 0.12+-nan 21
135 HD193374 6139+60 17 -0.18+0.07 54
136 HD194093 5898+24 20 -0.08+0.06 73
137 HD195104 6248+22 20 -0.09+0.04 70
138 HD196203 5960+108 16 -0.30+0.08 37
139 HD196218 6150+23 21 -0.11+0.04 77
140 HD20039 5377+10 24 -0.55+0.03 88
141 HD200790 6476+14 19 0.15+0.01 23
142 HD201891 6011+34 14 - -
143 HD203235 6024+9 23 -0.04+0.02 102
144 HD203454 5963+47 15 -0.27+0.07 66
145 HD203522 524748 23 -0.18+0.02 118
146 HD205702 5984+9 23 -0.003+0.02 100
147 HD206862 5843+85 14 -0.38+0.08 28
148 HD208906 6088+24 17 -0.56+0.06 18
149 HD209965 6004+13 23 -0.17+0.02 85
150 HD218059 6896+19 16 - -
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Ek-A(Devam) F Tayf Tiirii Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Adx Test Neff Fe/H NFe/H
151 HD219617 5998+79 12 -0.01+0.12 4
152 HD224431 5986+34 23 -0.31+0.06 63
153 HD224839 5729+19 23 -0.13+0.04 107
154 HD22556 5942426 20 -0.21+0.05 77
155 HD394165 5799+34 21 -0.24+0.06 81
156 HD30562 5828+6 24 0.13+0.01 98
157 HD31412 6068+10 24 0.01+0.02 99
158 HD3196 5722+64 14 -0.46+0.07 24
159 HD33313 6081+23 21 -0.41+0.04 37
160 HD33632 6288+12 21 -0.07+0.02 71
161 HD36066 5936+8 23 0.01+0.02 108
162 HD36215 5927+13 24 0.18+0.02 90
163 HD36667 5851+16 20 -0.36+0.03 69
164 HD400 6376+20 21 -0.07+0.03 63
165 HD43947 6003£10 22 -0.26+0.02 65
166 HD44985 5988+11 23 -0.08+0.02 96
167 HD45067 6161+8 21 -0.02+0.01 91
168 HD45759 5973423 20 -0.04+0.05 85
169 HD5015 6122+7 23 0.05+0.01 101
170 HD50554 5992+10 24 -0.05+0.02 99
171 HD51530 6388+18 19 -0.16+0.03 52
172 HD35600 6481+30 20 -0.05+-nan 9
173 HD57006 6425+13 19 0.13+0.01 81
174 HD59090 6344+33 17 0.06+0.01 71
175 HD59380 6689+27 17 - -
176 HD62323 6080+18 23 -0.02+0.03 99
177 HD64815 5793+10 24 -0.34+0.02 77
178 HD6755 5561+£54 14 -0.29+0.19 5
179 HD68284 5856+21 21 -0.54+0.04 49
180 HD6920 5965+22 21 -0.02+0.03 93
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Ek-A(Devam) F Tayf Tiirii Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

SiraNo  Yidiz Adi Tesr Neff Fe/H NFe/H
181 HD72945 5765+5 24 -0.008+0.01 106
182 HD73344 615114 23 0.08+0.02 99
183 HD74011 5711+18 23 -0.61+0.04 55
184 HD8&574 6140+11 22 0.001+0.02 100
185 HDg86560 5925+13 22 -0.35+0.01 64
186 HD91347 5904+17 21 -0.42+0.03 62
187 HD9826 6019+17 22 -0.01+0.03 98
188 HD114762 5928+28 19 -0.50+0.07 30
189 HD125184 5640+5 24 0.21+0.01 96
190 HD133002 5701+9 23 -0.21+0.02 101
191 HD142373 5776£19 22 -0.43+0.04 72
192 HD157089 5848+13 20 -0.50+0.03 49
193 HD160933 5919+13 22 -0.18+0.02 87
194 HD200580 5625+13 24 -0.64+0.03 53
195 HD221830 5716+9 23 -0.40+0.02 73
196 HD22879 5957+24 18 -0.68+0.05 9
197 HD2796 5710+£92 12 -0.47+0.13 5
198 HD89389 6007+8 23 -0.02+0.01 102
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Ek-B G Tayf Tiirli Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Adi Tetr NTeff Fe/H NFe/H
1 BD-185550 5619+74 14 -0.008+0.11 8
2 BD+233130 5809+117 6 - -
3 BD+362165 5429+59 16 0.56+0.08 5
4 BD+660268 5178435 20 -0.58+0.12 8
5 HD101227 5601+10 23 -0.27+0.02 94
6 HD101690 5887+14 24 -0.19+0.11 94
7 HD105755 5927 £18 23 -0.42+0.04 53
8 HD106252 5871+£12 24 -0.07+0.02 100
9 HD108076 5768+18 19 -0.78+0.03 25
10 HD108134 5856+14 21 -0.28+0.03 81
11 HD108317 5976+110 9 - -
12 HD109358 5955+10 23 -0.19+0.02 88
13 HD110897 5913+15 20 -0.44+0.03 58
14 HDI111812 5201433 20 -0.19+0.17 6
15 HD112735 5938+12 24 0.53+0.03 104
16 HD114710 5938+10 21 0.01+0.02 103
17 HDI115274 6098+26 20 -0.17+0.05 83
18 HD115383 6002+10 24 0.08+0.02 100
19 HD120066 5804+6 24 0.01+0.02 107
20 HD124292 5482+5 23 -0.14+0.01 110
21 HD126323 6014+14 24 0.06+0.03 110
22 HD13507 5676+6 24 -0.05+0.02 109
23 HD13974 5779+14 23 -0.50+0.04 60
24 HD140233 5943+12 23 -0.16+0.02 94
25 HD141004 5945+6 24 -0.008+0.02 101
26 HD10086 6108+7 24 0.14+0.01 103
27 HD14374 5405+5 24 -0.06+0.01 103
28 HD149419 5493+195 6 - -
29 HD15335 594548 22 -0.16+0.02 91
30 HD154931 5962+7 24 -0.05+0.01 101
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Ek-B(Devam) G Tayf Tiirti Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Adx Tetr NTeff Fe/H NFe/H
31 HD1562 583148 23 -0.23+0.02 99
32 HD157214 5687+8 23 -0.40+0.02 83
33 HD15753 5681+7 24 -0.16+0.02 108
34 HD15830 5668+6 24 -0.02+0.01 106
35 HD15866 5765+13 24 0.18+0.02 93
36 HD159482 5742418 21 -0.68+0.04 31
37 HD160693 5665+16 24 -0.40+0.04 80
38 HD165401 5785+11 23 -0.43+0.02 66
39 HD167065 6065+17 22 0.02+0.01 96
40 HD169006 6133+26 19 -0.02+0.01 72
41 HD169985 5211+9 23 -0.08+0.02 102
42 HD170512 6079+11 23 0.12+0.02 101
43 HD171951 6222+14 20 -0.17+0.03 65
44 HD173174 5939+10 24 0.14+0.02 98
45 HD17674 5933+10 24 -0.16+0.02 94
46 HD182736 5399+7 24 -0.07+0.01 109
47 HD184499 580715 23 0.5+0.03 55
48 HD185758 57419 23 0.18+0.02 81
49 HD186104 5750+£5 23 0.04+0.01 109
50 HD186413 5920+15 23 -0.02+0.03 98
51 HD187923 57437 23 -0.16+0.01 104
52 HD189558 5754439 19 -0.72+0.12 6
53 HD19308 5815+5 24 0.09+0.01 105
54 HD19373 5996+6 24 0.08+0.01 98
55 HD195005 6240+12 22 0.05+0.02 93
56 HD195633 6082+26 18 -0.45+0.05 32
57 HD196991 5342+33 20 -0.46+0.06 22
58 HD200081 5248+8 24 -0.004+0.02 99
59 HD201099 5820+24 22 -0.46+0.05 66
60 HD201547 5361+69 16 -0.22+0.11 7
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Ek-B(Devam) G Tayf Tiirti Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Adi Tets NTeff Fe/H NFe/H
61 HD202108 5772+7 23 -0.17+0.006 101
62 HD204543 5460+37 18 -0.62+0.08 15
63 HD204613 5786+14 23 -0.32+0.03 83
64 HD204867 5905+18 22 0.2+0.02 53
65 HD20771 5800+12 23 -0.08+0.02 102
66 HD210460 5689+6 22 -0.21£0.01 102
67 HD210752 6124+20 17 -0.43+0.04 36
68 HD216219 5838+18 23 -0.2+0.001 90
69 HD217476 5582+135 10 -0.6+0.2 3
70 HD219396 5690+5 23 -0.12+0.01 107
71 HD24040 5763+5 24 0.13+0.01 109
72 HD24053 5632+6 23 0.03+0.01 104
73 HD24206 5659+6 23 -0.04+0.001 106
74 HD24496 5565+5 24 -0.04+0.001 113
75 HD24552 5849+9 24 -0.05+0.02 100
76 HD26630 5794+13 22 0.21+0.02 50
77 HD26923 5928+10 22 -0.1+£0.02 101
78 HD28005 5738+5 24 0.22+0.01 101
79 HD29645 6068+7 24 -0.12+0.01 102
80 HD32259 5902+10 24 -0.09+0.02 102
81 HD32662 5946120 23 -0.03+0.04 85
82 HD34411 5895+6 24 0.08+0.01 106
83 HD345957 5794+76 13 - -
84 HD39587 5983+13 22 -0.01+0.02 101
85 HD39833 5821+6 24 0.09+0.01 101
86 HD40616 5884+8 23 -0.20+0.02 94
87 HD41330 5948+6 22 -0.14+0.01 97
88 HD42089 5093+9 24 0.13+0.03 37
89 HD4306 5869+181 7 -0.27+0.16 3
90 HD44614 5783+9 24 0.03+0.02 109
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Ek-B(Devam) G Tayf Tiirti Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Adx Test Neff Fe/H NFe/H
91 HD45282 5566+39 17 -0.65+0.18 7
92 HD45391 5712+16 23 -0.4+0.04 81
93 HD46090 5744+12 23 -0.08+0.03 103
94 HD4614 6011£11 21 -0.22+0.02 73
95 HD47309 5820+5 24 0.03+0.01 104
96 HD49385 6001+9 24 0.04+0.02 93
97 HD53003 5822424 21 0.06+0.03 56
98 HD55575 6010+7 22 -0.25+0.01 72
99 HD56303 5902+7 24 0.1£0.01 105
100 HD56515 5992+10 23 0.01+0.02 101
101 HD59688 5765422 22 -0.39+0.04 75
102 HD60803 5901+29 22 -0.4+0.07 43
103 HD63791 5225426 22 -0.66+0.05 7
104 HD65874 5935+6 24 0.06+0.01 105
105 HD66011 6231422 19 0.22+0.03 61
106 HD66573 5736+13 22 -0.54+0.03 61
107 HD70923 5957+7 24 0.05+0.01 102
108 HD71431 597249 22 -0.005+0.02 102
109 HD74156 5866+15 23 -0.02+0.03 101
110 HD75302 5655+7 23 0.03+0.02 106
111 HDg80536 5900+7 23 0.09+0.02 100
112 HD86133 5856+14 24 -0.22+0.03 87
113 HD88072 5793+7 24 0.004+0.01 111
114 HD88986 5798+7 24 0.03+0.01 101
115 HDg9251 5869+9 23 -0.12+0.02 98
116 HD89307 5976+11 23 -0.13+0.02 96
117 HD9472 5726+8 22 -0.06+0.02 106
118 HD95128 5893+9 24 -0.007+0.02 103
119 HD97711 577619 23 0.002+0.02 107
120 HD126053 5708+12 24 -0.31+0.03 88

36



Ek-B(Devam) G Tayf Tiirti Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

SiraNo  Yildiz Adi Tetr Neff Fe/H NFe/H
121 HD134169 5789428 20 -0.58+0.04 36
122 HD146233 5825+4 24 0.02+0.01 107
123 HD199960 5896+6 24 0.18+0.02 105
124 HD201889 5622+15 21 -0.68+0.04 28
125 HD214448 5240+7 24 0.03+0.01 99
126 HD29310 5787+10 23 0.01+0.02 102
127 HD33021 57777 23 -0.19+0.01 96
128 HD35961 5736+15 24 -0.20+0.03 101
129 HD71881 588248 24 -0.05+0.005 107
130 HD72905 5880+12 20 -0.06+0.03 96
131 HD73668 5881+£13 23 -0.06+0.03 100
132 HD86728 ST1T7+5 24 0.15+0.01 103
133 HD88725 5673+18 21 -0.54+0.05 60
134 HD90508 5750£10 23 -0.31+0.02 91
135 HD10307 5906+6 24 0.015+0.015 107
136 HD105546 5555+38 21 -0.53+0.007 8
137 HD119550 5804+11 23 -0.0006+0.02 108
138 HD126868 5769+15 21 -0.002+0.03 77
139 HD12846 5753+10 24 -0.17+0.02 101
140 HD137107 5978+13 23 -0.07+0.02 97
141 HD143761 5683+14 22 -0.22+0.03 105
142 HD14802 5809+117 22 -0.53+0.02 101
143 HD159181 5609+12 23 0.22+0.03 44
144 HD168009 5978+13 23 -0.07+0.02 97
145 HD186408 5809+5 24 0.08+0.01 102
146 HD209750 5620+12 21 0.22+0.02 35
147 HD221170 5324+41 15 -0.63+0.06 4
148 HD225239 5755+12 15 -0.33+0.02 85
149 HD23050 5819+11 21 -0.40+0.03 68
150 HD245 5789+16 21 -0.55+0.03 52
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Ek-B(Devam) G Tayf Tiirti Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

SiraNo  Yildiz Adi Tesr Neff Fe/H NFe/H
151 HD3628 5761+9 24 -0.17+0.02 100
152 HD4307 5900+7 23 -0.17+0.01 92
153 HD76752 5715+9 22 0.28+0.02 107
154 HD81809 5683+10 23 -0.33+0.2 87
155 HD84737 5885+8 24 0.13+0.01 106
156 HD89010 5780+9 23 0.05+0.02 103
157 HD9562 5895+5 24 0.1+0.01 103
158 HD106210 5648+8 23 -0.15+0.02 105
159 HD127243 5289+11 24 -0.26+0.02 97
160 HD13403 5617+8 24 -0.34+0.02 90
161 HD1835 5751£10 24 0.12+0.02 97
162 HD224930 5310+£12 23 -0.75+0.07 13
163 HD30495 5815+6 23 -0.01+0.02 107
164 HD46122 5252422 23 -0.19+0.04 83
165 HD76151 5787+4 24 0.05+0.01 104
166 HD106116 5789+5 23 -0.12+0.01 100
167 HD2506 524648 23 -0.15+0.02 95
168 HD27685 5676+9 24 0.1£0.02 100
169 HD37124 5549+10 23 -0.4+0.02 89
170 HD38529 5576+6 23 0.2+0.02 77
171 HD38858 5815+6 24 -0.20+0.01 98
172 HD41380 5369+29 20 -0.20+0.01 45
173 HD42618 5789+5 23 -0.12+0.01 100
174 HD68017 55719 24 -0.43+0.02 89
175 BD+292290 5613+12 23 0.01+0.02 98
176 BD+413931 5277+54 17 -0.43+0.12 6
177 HD10086 5688+5 24 0.03+0.01 106
178 HD101242 5709+10 23 0.01+£0.02 101
179 HD10145 5651+4 23 -0.04+0.01 112
180 HD110184 5254431 22 -0.23+0.05 9
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Ek-B(Devam) G Tayf Tiirti Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Ad1 Test Neff Fe/H NFe/H
181 HDI11154 5645+26 23 -0.37+0.03 71
182 HDI111398 5713+8 24 0.08+0.01 107
183 HDI114174 5738+6 23 0.03+0.01 109
184 HD116442 523548 24 -0.3+0.02 101
185 HD116443 5078+8 24 -0.39+0.02 101
186 HDI117176 5584+6 24 -0.05+0.01 102
187 HD11926 5684+10 23 -0.03+0.02 103
188 HD129499 5953+8 24 0.04+0.02 103
189 HD129814 5764+8 24 -0.04+0.02 103
190 HD131042 5704+11 24 -0.13+0.02 104
191 HD135101 5565+6 24 0.006+0.01 106
192 HD138573 5711+6 23 -0.02+0.01 113
193 HD139324 5875+10 23 0.12+0.02 106
194 HD140538 5691+3 22 0.02+0.01 105
195 HD15596 5062+7 22 -0.3+0.02 104
196 HD159062 535748 23 -0.43+0.02 94
197 HD159222 583445 24 0.09+0.01 104
198 HD159909 5716+6 24 0.02+0.01 103
199 HD161098 5651+6 23 -0.21+0.02 104
200 HD161797A 5613+8 24 0.23+0.01 89
201 HD164651 5590+5 23 -0.04+0.01 108
202 HD165173 547344 23 -0.04+0.01 106
203 HD165476 5869+8 24 -0.05+0.02 102
204 HD165672 578248 24 0.06+0.02 100
205 HD166161 5699+32 18 -0.60+0.06 23
206 HD170008 5311+7 24 -0.17+0.01 109
207 HD171304 5863+5 23 0.11+0.01 98
208 HD175181 535749 22 0.25+0.01 58
209 HD175305 5421425 18 -0.64+0.05 16
210 HD175726 5888+20 17 -0.18+0.04 79
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Ek-B(Devam) G Tayf Tiirti Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Adx Tess Neff Fe/H NFe/H
211 HD175900 5670+30 20 -0.40+0.05 66
212 HD176841 5826+7 24 0.18+0.01 102
213 HD178287 5880+19 22 0.18+0.03 58
214 HD179079 5607+8 24 0.18+0.02 92
215 HD18144 551548 24 0.05+0.01 103
216 HD182905 5460+5 24 0.09+0.01 101
217 HD183341 5975+8 24 0.03+0.01 103
218 HD184385 5530+4 24 0.02+0.01 104
219 HD184768 5667+6 24 -0.08+0.01 108
220 HD186427 5767+5 24 0.02+0.01 108
221 HD187003 5747+24 18 -0.04+0.04 53
222 HD187123 5816+7 23 0.08+0.01 107
223 HD187897 5869+10 23 0.05+0.02 101
224 HD188510 5375+37 21 -0.18+0.11 11
225 HD189511 5282+10 24 0.25+0.03 19
226 HD190228 5400+6 24 -0.20+0.01 107
227 HD190412 5621+13 23 -0.23+0.03 106
228 HD193326 5387+9 23 0.03+0.02 95
229 HD195034 5770+6 23 0.05+0.01 111
230 HD196755 5769+6 24 0.06+0.01 104
231 HD197076A 587448 24 -0.08+0.02 100
232 HD204155 5791423 22 -0.51+0.05 50
233 HD204521 5647£25 21 -0.71+0.04 27
234 HD20512 5382+6 24 -0.07+0.01 109
235 HD20630 5691+10 24 0.03+0.02 107
236 HD206859 5269+13 23 0.22+0.06 18
237 HD215065 5612+12 24 -0.51+0.03 70
238 HD216143 5344450 15 -0.38+0.17 5
239 HD217014 5760+4 24 0.11+0.01 106
240 HD223047 5226+12 24 0.17+0.05 14
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Ek-B(Devam) G Tayf Tiirti Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No  Yildiz Adh T.x ILT=fE FeH NFH
241 HD22468 5499+60 14 0.03£0.1 23
242 HD25803 5351+5 23 0.070.01 o7
243 HD26297 5123£20 20 0.51x0.05 27
244 HD2663 5651+74 7 04202 3
245 HD26736 F6T6LE 23 017002 90
246 HD26913 36636 22 028x0.01 105
247 HD27022 55038 23 0.15=0.01 90
248 HD28447 56446 24 0.05x0.01 112
249 HD29150 57165 23 0.03£0.01 110
250 HD34200 33130 24 0.19+£0.01 68
251 HD3546 32840 24 0.22+0.02 96
252 HD42230 33686 24 -0.04=0.01 106
233 HD42317 5083=x11 24 0.04x0.01 6
254 HD4393 5684+12 23 0.09x0.03 108
255 HD44007 5303£32 19 0.59:0.03 19
256 HD45152 5217+8 24 025001 44
257 HD45317 31238 23 027002 17
2358 HD45507 33720 24 020001 67
2539 HD47330 33137 24 0.18x0.02 74
260 HD49063 50178 24 0.15=0.06 15
261 HD50522 51620 24 005002 g6
262 HD51103 4045+8 23 020001 29
263 HD31419 5761£10 23 035002 79
264 HD5294 38137 24 0.09+0.01 101
263 HD54828 5242+13 22 40.260.03 o4
266 HD537313 32158 23 022002 42
267 HD37707 51097 24 0.13x0.01 69
268 HD38072 5433+12 24 017002 52
269 HD3857 30197 24 0.09+0.02 66
270 HD38393 5719+10 24 022002 101
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Ek-B(Devam) G Tayf Tiirti Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Ada Test Neff Fe/H NFe/H
271 HD58781 5564+7 24 0.05+0.01 106
272 HD59227 5128+6 24 0.06+0.01 75
273 HD60408 541745 24 -0.53+0.01 112
274 HD61366 5059+8 24 0.16+0.02 51
275 HD62346 5621+14 24 -0.46+0.03 76
276 HD63433 5690+7 22 -0.02+0.01 104
277 HD63798 5241+£10 24 0.16+£0.01 71
278 HD64649 5087+7 23 0.25+0.01 21
279 HD6582 5345+13 22 -0.74+0.03 37
280 HD66766 5148+9 24 0.26+0.03 27
281 HD6715 563448 24 -0.19+0.02 105
282 HD71148 5838+7 24 -0.02+0.01 105
283 HD71497 5161+£8 24 0.11+£0.12 9
284 HD72561 5261£10 23 0.29+0.01 17
285 HD72760 533444 24 0.03+0.01 97
286 HD72946 5621+5 23 0.05+0.01 105
287 HD73226 5864+5 23 0.09+0.01 103
288 HD75318 543744 24 -0.17+0.01 108
289 HD75933 592149 24 -0.11£0.02 100
290 HD76780 575145 23 0.1£0.01 104
291 HD80607 5466+10 24 0.22+0.02 82
292 HD82969 5235+7 24 0.06+0.01 89
293 HD8648 5792+6 24 0.13+0.01 102
294 HD&724 5241£23 22 -0.59+0.08 11
295 HD88609 5437+57 19 -0.05+0.13 7
296 HD89269 5682+5 24 -0.18+0.01 102
297 HD90507 522446 23 0.16+0.01 85
298 HD94587 5260+8 24 0.20+0.01 57
299 HD99505 5753+8 23 -0.15+0.02 103
300 HD99649 5470+64 19 -0.42+0.09 9
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Ek-B(Devam) G Tayf Tiirti Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Ada Tesr Neff Fe/H NyeH
301 HD117043 557145 24 0.10+0.01 71
302 HD122956 519022 20 -0.57+0.05 107
303 HD174719 559110 24 -0.22+0.02 109
304 HD185657 51557 24 0.18+0.01 101
305 HD190360 555445 24 0.15+0.01 101
306 HD218209 561310 24 -0.47+0.02 102
307 HD218857 5435+66 16 -0.27+0.1 103
308 HD50372 5131£10 23 0.07+0.04 103
309 HD169822 5501+9 24 -0.22+0.02 103
310 HD190067 5398+7 23 -0.37+0.01 104
311 HD219615 5170+8 24 -0.19+0.02 106
312 HD41361 5435+66 16 -0.27+0.09 113
313 HD81192 505749 24 -0.24+0.02 106
314 BD+302611 4919+13 20 -0.50+0.03 105
315 HD101501 557145 23 -0.008+0.01 104
316 HD103095 5016+22 18 - 94
317 HD104979 523047 24 -0.03+0.02 104
318 HD10700 5359+9 24 -0.46=0.02 103
319 HD113226 531748 24 0.30+0.001 104
320 HD113319 5770+9 23 -0.05+0.02 &9
321 HD117876 5070+8 24 -0.03+0.01 108
322 HD1227 5304+8 24 0.23+0.01 106
323 HD133208 532549 24 0.27+0.01 102
324 HD13530 5099+9 24 -0.21+0.02 100
325 HD135722 5169+8 24 0.02+0.01 23
326 HD13783 5520+8 23 -0.51+0.02 109
327 HD13825 5676+4 23 0.13+0.01 98
328 HD141272 5304+5 23 -0.03+0.01 58
329 HD144287 5375+5 24 -0.13+0.01 16
330 HD144579 5209+£10 24 -0.70+0.02 69
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Ek-B(Devam) G Tayf Tiirti Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Adr Test Neff Fe/H NFe/H
331 HD14625 514110 24 0.18+0.07 9
332 HD148856 5333+8 24 0.23+0.01 60
333 HD150997 528249 24 0.09+0.01 83
334 HD152391 5480+5 23 -0.02+0.01 100
335 HD154345 551347 24 -0.11+0.01 105
336 HD158614 5592+5 24 -0.02+0.01 106
337 HD158837 5248+9 24 0.17+0.01 64
338 HD16458 5072+15 22 0.08+0.03 40
339 HD166208 5296+8 24 0.24+0.02 40
340 HD171067 5662+5 24 -0.07+0.01 107
341 HDI181655 5704+4 23 0.02+0.01 108
342 HD182488 5396+5 24 0.09+0.01 103
343 HD182572 5530+7 23 0.25+0.01 77
344 HDI187111 4957+16 21 -0.53+0.03 22
345 HD18803 5650+4 24 0.06+0.01 107
346 HD188119 5258+7 24 -0.05+0.01 93
347 HD188326 5410+5 24 -0.11+0.01 105
348 HD188512 5269+5 24 -0.02+0.01 105
349 HD198809 5451+7 23 0.1+0.01 93
350 HD199191 5025+7 24 -0.21+0.02 98
351 HD199870 521348 24 0.23+0.02 31
352 HD202109 5303+9 24 0.28+0.01 35
353 HD203387 535248 24 0.16+0.01 76
354 HD205345 5304+6 23 0.10+0.01 86
355 HD210807 5336+10 24 0.12+0.02 68
356 HD214567 5255+7 23 0.07+0.01 87
357 HD215665 5201+11 23 0.17+0.02 31
358 HD217107 5571£5 24 0.24+0.01 96
359 HD221585 5569+8 24 0.23+0.01 87
360 HD222107 4905+6 22 -0.20+0.02 86
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Ek-B(Devam) G Tayf Tiirti Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

SiraNo Yiudiz Adi Test Neff Fe/H NFe/H
361 HD23183 515948 24 0.11+0.01 69
362 HD27282 5595+7 23 0.17+0.02 92
363 HD27348 5250+8 24 0.25+0.02 39
364 HD28099 5745+6 24 0.11+0.01 106
365 HD29574 5046+21 20 -0.45+0.06 24
366 HD34878 5062+6 24 0.08+0.01 68
367 HD35369 5215+7 24 0.15+0.01 70
368 HD37160 5026+6 24 -0.21+0.01 100
369 HD39118 5140+10 23 0.14+0.03 37
370 HD41433 5427+10 24 0.18+0.02 52
371 HD41597 5011<+7 23 0.002+0.01 72
372 HD42807 5711£10 24 -0.05+0.02 99
373 HD43039 5096+6 23 0.1+0.01 70
374 HD46480 5099+6 23 -0.26+0.01 103
375 HD51219 5662+7 24 -0.01+0.01 102
376 HD5395 5172+8 24 -0.002+0.01 86
377 HD54371 5658+6 24 0.05+0.01 104
378 HDS5516 5273+14 23 -0.20+0.03 88
379 HD5916 5327+9 24 -0.27+0.02 96
380 HD62435 5293+6 24 0.23+0.01 56
381 HD62613 5542+4 23 -0.11+0.01 111
382 HD64606 5300+11 24 -0.72+0.02 50
383 HD65583 5246+9 24 -0.72+0.02 66
384 HD6833 4982+8 23 -0.11+0.02 80
385 HD68638 5414+6 23 -0.21+0.01 102
386 HD75732 5294+5 24 0.26+0.01 69
387 HD76294 5237+9 24 0.24+0.02 44
388 HD82885 5489+6 24 0.22+0.01 88
389 HD117635 51057 24 -0.50+0.01 92
390 HD175225 5392+6 24 0.21+0.01 87
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Ek-B(Devam) G Tayf Tiirti Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No

Yildiz Adi

Tesr Nrefr Fe/H NFen
391 HD180711 517648 24 0.15+0.01 68
392 HD196346 494817 24 0.18+0.01 33
393 HD45415 513648 24 0.21+0.02 44
394 HD54489 4904+8 24 0.14+0.02 30
395 HD58207 513248 24 0.20+0.01 53
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Ek-C K Tayf Tiirii Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Adx Tess NTeff Fe/H NFe/H
1 HD10476 523145 24 -0.07+0.01 104
2 HD118905 5154+9 24 0.24+0.02 24
3 HD122796 507748 24 0.19+0.01 43
4 HD124897 4816+7 24 0.03+0.02 58
5 HD132142 5165+9 24 -0.33+0.02 103
6 HD151541 537145 23 -0.17+0.01 110
7 HD172171 5309+24 23 -0.18+0.05 51
8 HD17382 5299+5 24 0.02+0.01 99
9 HD174350 5170+9 24 0.25+0.02 18
10 HD177463 5037+7 24 0.17+0.02 47
11 HD17925 5188+4 23 0.03+0.01 88
12 HD189087 5330+£5 24 -0.08+0.01 104
13 HD190404 4960+7 23 -0.68+0.01 80
14 HD197964 5104+8 24 0.23+0.02 29
15 HD205512 5091+8 24 0.22+0.03 19
16 HD211472 5310+£5 23 -0.04+0.01 101
17 HD216174 4884+7 23 0.03+0.01 62
18 HD220182 53777 23 -0.005+0.01 98
19 HD220954 510748 24 0.22+0.02 16

20 HD222404 5078+7 24 0.22+0.01 36
21 HD23439A 4876x13 22 -0.62+0.09 10
22 HD25329 4869+31 17 - -

23 HD26965 5109+7 24 -0.28+0.01 101
24 HD40460 512947 24 0.14+0.01 58
25 HD44990 5207+19 22 0.01+0.07 20
26 HD45416 513349 24 0.05+0.12 6

27 HD48433 4997+7 23 0.24+0.01 18
28 HD49367 5005+8 24 0.08+0.10 8

29 HD5286 5131+11 24 0.17+0.03 35
30 HD73667 4980+10 24 -0.58+0.02 89
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Ek-C(Devam) K Tayf Tirii Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Adi Tess NTeff Fe/H NFe/H
31 HD96833 5045+7 24 0.21+0.03 15
32 BD-004234 4907+13 24 -0.57+0.03 50
33 HD10380 4829+9 24 0.15+0.07 11
34 HD110833 5088+4 23 0.05+0.001 90
35 HD127506 4855+6 23 -0.23+0.01 92
36 HD128165 4937+5 24 -0.10+0.01 88
37 HD139323 511445 24 0.20+0.01 66
38 HD160346 5003+4 24 -0.09+0.01 104
39 HD165195 5176+53 17 -0.35+0.14 6
40 HD178165 5013+9 23 0.14+0.03 20
41 HD184406 496148 24 0.11+0.04 18
42 HD188056 4989+11 23 -0.11+0.11 4
43 HD219134 4959+6 23 -0.02+0.01 79
44 HD232078 4608+12 19 -0.47+0.04 37
45 HD29697 472149 23 -0.23+0.02 76
46 HD30834 4870+8 23 0.20+0.02 12
47 HD32147 4948+6 23 0.07+0.01 72
48 HD39853 4719+£10 24 -0.10+0.03 45
49 HD50281 483245 23 -0.11+0.01 85
50 HDS82106 492446 23 -0.08+0.01 86
51 HD9927 4975+8 22 -0.02+0.09 2
52 HD131977 4843+6 24 -0.08+0.01 83
53 HD161074 4837+9 23 0.01+£0.06 13
54 HD176737 4795+10 24 0.07+0.04 22
55 HD190007 4854+7 24 -0.01+0.02 75
56 HD35620 4930+10 23 0.04+0.09 3
57 HD46377 4812+9 21 -0.13+0.10 7
58 BD-040782 4783+8 24 -0.17+0.02 80
59 HD101206 4778+5 24 -0.41+0.01 94
60 HD118096 4737+10 23 -0.52+0.02 79
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Ek-C(Devam) K Tayf Tirii Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Adx Tetr NTeff Fe/H NFe/H
61 HD162163 4795+14 22 -0.18+0.05 30
62 HD163826 4785+12 23 0.13+0.04 6
63 HD164058 4836+10 24 0.002+0.08 8
64 HD167218 4814+9 24 0.07+0.05 16
65 HD168413 4799+12 22 -0.002+0.06 18
66 HD170270 4782+9 24 0.06+0.02 28
67 HD171089 4820+11 23 -0.06+0.08 16
68 HD171887 4776+11 22 -0.04+0.05 27
69 HD171952 4885+11 24 0.13+0.04 5
70 HD175786 4783+13 23 -0.07+0.05 24
71 HD177282 4923+9 23 0.06+0.05 5
72 HD177942 4835+11 24 -0.06+0.08 14
73 HD178266 S5171+57 18 -0.29+0.06 26
74 HD181475 4760+12 22 0.04+0.07 10
75 HD191144 4964+9 24 0.18+0.03 28
76 HD200905 4791+12 21 -0.10+0.17 5
77 HD201091 4676+8 23 -0.43+0.02 84
78 HD29139 4804+12 23 0.06+0.04 14
79 HD38675 4892411 22 -0.03+0.12 4
80 HD41460 4848+13 23 -0.08+0.06 17
81 HD42217 4809+12 24 0.01+0.04 20
82 HD42773 487713 24 -0.07+0.08 10
83 HD45355 4718+11 23 -0.07+0.03 38
84 HD48144 4795+13 24 -0.19+0.07 15
85 HD50167 4829+10 24 -0.01+0.06 19
86 HD50229 5019+9 24 0.15+0.03 16
87 HD56539 4731+13 23 -0.12+0.04 37
88 HD57651 4873+18 23 -0.26+0.05 39
&9 HD58369 4732+11 24 -0.09+0.03 41
90 HD64937 4800£16 22 -0.20+0.04 37
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Ek-C(Devam) K Tayf Tirii Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Adi Tetr Neff Fe/H NFe/H
91 HD65604 4837+14 22 -0.015+0.06 16
92 HD70458 4829+10 24 -0.003+0.06 6
93 HD70494 4856+10 23 0.10+0.05 10
94 HD70689 4828+10 23 0.007+0.08 9
95 HD72722 4794+11 24 -0.03+0.06 24
96 BD+461635 4716x10 24 -0.23+0.02 75
97 HD119291 4811+9 24 -0.08+0.02 71
98 HD1400 4812+10 23 -0.01+0.05 25
99 HD157881 474111 24 -0.31+0.03 75
100 HD201092 4665+13 24 -0.42+0.03 55
101 HD28343 4757+12 24 -0.22+0.03 75
102 HD88230 4733+12 24 -0.31+0.03 73
103 HD210667 5409+4 24 0.11+0.01 101
104 HD212943 5004+7 24 0.08+0.01 67
105 HD215704 5392+4 24 0.09+0.01 104
106 HD216228 5128+9 24 0.22+0.02 23
107 HD219449 5392+6 24 0.21+0.01 87
108 HD219916 5288+7 24 0.15+0.01 75
109 HD221345 5037+7 23 0.06+0.01 71
110 HD224726 4993+8 23 0.16+0.05 6
111 HD224785 4980+9 23 0.18+0.03 8
112 HD28946 5359+6 23 -0.14+0.01 102
113 HD33751 5208+8 24 0.27+0.02 26
114 HD3651 524244 24 0.06+£0.01 92
115 HD3712 5100+10 24 0.02+0.09 8
116 HD37828 4896+13 23 -0.51+0.03 44
117 HD38230 5195+8 24 -0.11+0.01 104
118 HD39003 5095+8 24 0.25+0.02 10
119 HD41143 5095+9 24 0.22+0.03 21
120 HD41307 5063+10 24 0.17+0.03 27
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Ek-C(Devam) K Tayf Tirii Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

SiraNo Yidiz Adi Tets NTeff Fe/H NFe/H
121 HD41433 5424+11 24 0.20+0.02 49
122 HD41593 5303+4 24 -0.004+0.01 99
123 HD42256 5058+7 23 0.07+0.01 76
124 HD42983 5061+6 24 0.10+0.01 80
125 HD43083 535548 22 0.02+0.01 65
126 HDA43776 4988+8 24 0.15+0.12 6
127 HD44418 526748 24 0.26+0.01 47
128 HD44515 4868+9 23 0.09+0.03 8
129 HDA44638 5050+8 24 0.23+0.05 8
130 HD44771 5288+10 24 0.25+0.04 20
131 HD45211 5327+9 22 0.18+0.01 52
132 HD45829 506614 23 -0.04+0.15 6
133 HD48596 4959+10 24 0.26+0.03 5
134 HD49641 4999+11 24 0.1+£0.03 39
135 HD50819 553349 24 0.25+0.01 56
136 HD53451 5019+10 24 0.08+0.03 27
137 HD54079 4966+7 23 0.09+0.01 57
138 HD55583 5036+8 24 0.17+0.02 40
139 HD56448 533248 24 0.19+0.01 66
140 HD56793 513748 24 0.21+0.02 39
141 HD56891 5083+8 24 0.23+0.03 11
142 HD57132 4840+9 24 0.13+0.02 21
143 HD58051 4862+10 24 -0.22+0.11 10
144 HD58368 529749 24 0.19+0.02 52
145 HD58455 4899+8 23 0.06+0.07 4
146 HD58500 5130+8 24 0.21+0.01 38
147 HD58554 4924+9 24 0.16+0.02 27
148 HD58714 4846+10 22 0.14+0.04 15
149 HD59061 529949 24 0.24+0.02 38
150 HD59295 5110+9 24 0.28+0.01 14
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Ek-C(Devam) K Tayf Tirii Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

Sira No Yildiz Adi Tess NTeff Fe/H NFe/H
151 HD359511 4963+10 24 0.08+0.10 4
152 HD60503 512249 23 0.21+0.04 12
153 HD61935 5146+9 24 0.23+0.02 32
154 HD62509 514548 24 0.20+0.03 36
155 HD66444 5065+7 24 -0.24+0.02 98
156 HD70093 4863+11 23 0.11+0.03 27
157 HD71515 5061+8 24 0.23+0.03 11
158 HD79555 4929+7 24 -0.12+0.01 92
159 HD84347 511749 24 0.20+0.03 15
160 HD85503 4994+9 23 0.007+0.09 4
161 HD87140 5490+48 17 -0.19+0.31 2
162 HD90343 53136 24 0.06+0.01 97
163 HD99491 5440+7 24 0.22+0.01 91
164 HD207130 5120+8 24 0.19+0.04 14
165 BD+321561 5014+6 23 -0.16+0.01 97
166 HD115404 5041+7 23 -0.15+0.01 100
167 HD119802 4872+5 23 -0.06+0.01 85
168 HD137759 5038+10 23 0.16£0.07 6
169 HD139341 5185+5 24 0.17+0.01 76
170 HD149661 5246+3 24 -0.01+0.01 105
171 HD154543 4809+13 24 -0.21+0.05 36
172 HD161096 5040+9 24 0.13+0.09 3
173 HD162211 5028+8 24 0.16+£0.04 17
174 HD162652 5258+8 23 0.25+0.01 48
175 HD163489 5187+9 24 0.26+0.02 30
176 HD163588 4974+8 24 0.18+0.04 10
177 HD165419 492248 23 0.12+0.05 10
178 HD166620 5020+7 24 -0.24+0.01 101
179 HD166782 4969+8 24 0.15+0.05 9
180 HD170053 4976=x11 24 0.06+0.21 4
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Ek-C(Devam) K Tayf Tirii Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

SiraNo Yidiz Adi Tets NTeff Fe/H NFe/H
181 HD170413 514249 24 0.23+0.01 33
182 HD173005 4862+9 24 0.16+0.01 28
183 HD173328 5281+8 24 0.17+0.01 71
184 HD175376 4984+9 24 -0.27+0.21 4
185 HD176488 4905+8 24 0.15+0.02 26
186 HD177089 513012 24 0.14+0.07 5
187 HD177257 5125+10 24 0.26+0.08 7
188 HD177495 4938+9 24 0.15+0.03 2
189 HD179315 5774+16 20 0.15+0.03 45
190 HD195617 4841+£10 24 0.04+0.07 10
191 HD20468 4983+10 24 - 0
192 HD206778 4878+11 23 -0.09+0.12 4
193 HD207795 532146 24 0.02+0.01 100
194 HD22049 512345 24 -0.07+0.01 92
195 HD221354 5237+7 24 0.0005+0.01 103
196 HD3765 5061+£5 23 0.04+0.01 83
197 HD38674 4765+8 23 0.03£0.02 43
198 HD39400 4962+8 23 -0.05+0.16 2
199 HD41079 4956+9 23 0.16+0.04 6
200 HD41733 4935+10 23 0.11+0.18 4
201 HD42481 491449 22 0.05+0.13 5
202 HD43588 4843+13 23 -0.06+0.07 19
203 HD44256 4885+12 24 0.01+0.07 8
204 HD44285 4928+9 23 0.17+0.03 8
205 HD45212 4918+9 24 0.0005+0.2 2
206 HD45514 4923+10 24 0.10+0.05 5
207 HD4628 497448 24 -0.36+0.01 99
208 HD50084 5075+7 23 0.12+0.01 54
209 HD5234 4993+8 24 0.21+0.02 10
210 HD54619 4840+11 23 -0.05+0.07 10
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Ek-C(Devam) K Tayf Tirii Yildizlarin Etkin Sicaklik ve Metal Oran1 Degerleri

SiraNo  Yildiz Adx Tesr Neff Fe/H NFe/H
211 HD54632 4833+10 23 -0.01+0.06 10
212 HD55011 4854+10 23 0.06+0.03 7
213 HD56079 4817+10 23 0.19+0.02 6
214 HD57838 5268+11 24 0.18+0.02 40
215 HD61606 4989+3 23 -0.06+0.01 93
216 HD66090 4834+10 22 -0.24+0.15 6
217 HD71955 4862+9 23 0.09+0.06 11
218 HD73108 4956+9 24 0.16+0.02 34
219 HD80715 5043422 21 -0.40+0.04 63
220 HD84021 4845+10 23 0.17+0.02 25
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