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ONsHZ

Bu c¢aligma, yildizlarin atmosfer yapilarinin incelenmesinde yeni
kullanilmaya baglanan “Spektrum Sentez” tekniginin, Normal ve Ozel A tipi
yildizlar {izerinde uygulanmasi amacim1 tagimaktadir. Caligmamz, rnek
olarak alinan kimyasal 6zel bir yildizin, kullamlan en yeni goézlem
teknikleriyle elde edilen verileri sayesinde model atmosferinin hesaplanmas:
ve bunun “Spektrum Sentez” teknigi yardimiyla olugturulan, sentetik
spektrumlarla kontrol edilmesi, elementlere ait farkli multipleli ¢izgilerin
bulunmasi, elde edilen ¢izgilerin tanimlanmasi, element bolluk anormallik-
lerinin normal ve 6zel A yildizlarina ait degerlerle ve giineg bolluklariyla
kiyaslanmasi, sonu¢ta daha once one siiriilen belirsizliklerin giderilmesi
olarak ozetleyebiliriz.

Caligmalarimda destegini esirgemeyen tez hocam Prof. Dr. Dursun
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i
oz

“Normal ve Ozel A Yildizlarinin Spektrum Sentez Teknigi ile
Atmosfer Yapilarimin Incelenmesi” amaciyla hazirlanan bu ¢aligmada,
soguk kimyasal 6zel y1ldizlarin temsilcisi olarak alinan keskin ¢izgili Ap
yildiza, HD 204411’in, en son gozlem teknikleriyle Dominion Astrophysical
Observatory’de (DAQO) alinan verileri, “Spektrum Sentez” ad1 verilen yeni
bir teknik yardimiyla degerlendirilmigtir. Hesaplanan model atmosfer
parametrelerinin yardimiyla ve bu teknik kullamlarak olugturulan yapay
spektrum, gozlemlerle kiyaslanmigtir. Eski ¢aligmalarla kargilagtiril-
diginda element bollugu ve atmosfer parametrelerinin ¢ok daha dogru
olarak hesaplandigi ve yildizin ozelliklerinin daha net belirlendigi
gorilmiigtir.
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ABSTRACT

THE ATMOSPHERIC ANALYSIS OF THE NORMAL AND PECULIAR A STARS
BY USING SPECTRUM SYNTHESIS TECHNIQUES

For the purpose of “The Atmospheric Analysis of Normal and
Peculiar A Stars by Using Spectrum Synthesis Technique”, the data,
obtained by the latest observational techniques at the Dominion
Astrophysical Observatory (DAO), of the sharp-lined Ap star HD 204411,
a representative of the cool chemical peculiar stars have been computed by
the help of the new methodology called “Spectrum Synthesis”. The
synthetic spectrum constructed by using the spectrum synthesis with the
contribution of the calculated model atmosphere parameters of the star
has been compared with the observational spectrum. It has been observed
that the parameters and abundance values have been computed more
accurately and the peculiarities of the star has been determined more
clearly compared to the old studies.
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L GIRIiS
L1- Cahgmamn Amaci

Bu ¢aligmanin amaci, elimizdeki hi¢ kullanilmamig ve 1988-1993
yillar1 arasinda Dominion Astrophysical Observatory'de (DAQO) alinmig
olan spektrumlarla, HD 204411 yildizinin nicel ve nitel atmosfer analizini
yapip, literatiirde siirekli tartigilan degigkenlik konusuna bir ag¢iklik
getirmek ve spektrum analizinde yeni kullanilmaya baglanan "Spektrum
Sentez" teknigi yardimiyla yildizin gorsel ve kuramsal spektrumlarim
kiyaslayip, yeni cizgiler elde etmenin yanisira, normal ve ayni gruptan
ozel yildizlarla kargilagtirarak, soguk Ap tirti yildizlarin temsilcisi
niteliginde olan bu yildizin, ger¢ek atmosfer yapisim ortaya gikarmaktar.

L2- A Tipi Normal Yildizdar

A tipi normal yildizlar, HR diyagraminda sicak yildizlar (T,<10.000
0K) ile enerjinin konveksiyonla iletiminin 6nemli olmaya basgladig soguk

yildizlar, (T,< 6000 °K) arasindaki gecig bolgesinde yer alirlar. Bu
yildizlarda yiizey konveksiyon alanlari genig degildir. Hidrojen en 6nemli
opasite kaynagini olugturur. Donme hizlar: kigiiktiir. Spektrumlarinda
emisyon ¢izgilerine ve kisa siireli diizensiz degigimlere rastlanmaz. A tipi
yildizlar stmiflandiriimasi en zor olan yildizlardir. Ciinkii stmflandirmaya
yardima olacak cizgiler, ya ¢ok kuvvetlidir (Ca II, KA 3933A ve hidrojenin
Balmer cizgileri) ya da ¢ok zayiftir. Bu yildizlarda, sicaklik ve parlakligin
saptanmasi, orta giddetteki metal ¢izgilerinin yoklugundan dolay:
olduk¢a zordur. Bu yiizden Strémgren’in (1963, 1966) uvby fotometrik
sistemindeki (b-y) farks, biitiin A yildizlar i¢in bir sicaklik gostergesi, ¢;
belirteci de bir ¢ekim ivmesi gostergesi olarak kullamlabilir.,

Kiitle degerleri, A0 tipi igin 2.5 Mg ile ge¢ tiplere dogru 1.5 Mg
arasinda degigir. Yarigaplari, 2.1 Rg ile 1.9 Ry degerleri arasindadir
(Wolff, 1983). B tipi yildizlarda goriilen He I ¢izgileri A tipi yildizlarda
goriilmez, yerini A2 tipinde maksimum giddete ulagan hidrojen cizgileri
alir. Bu giddet, ge¢ A tipi yi1ldizlara dogru azalmaya baglar. AO tipinde
zayif olarak goriilen Ca II'nin K ¢izgisi, geg tiplere dogru giddetlenir. Metal
cizgileri zayiftir ama yine geg tiplere dogru giddetleri artar.



A tipi normal ciice yildizlardaki baz kuvvetli ¢izgilerin elde edilen egdeger
geniglikleri Cizelge I-1'de verilmigtir (Jaschek ve Jaschek, 1976).

Cizelge I-1 Baz ¢izgilerin egdeger geniglikleri (A)

Spektrel Hy HB H‘Y CallK Fel) 4045 Srll
Tip
A0 9.0 12.2 13.6 0.3 0.1 0.1
A3 9.3 14.1 17.0 2.1
A5 8.5 13.0 15.5 3.5 0.2
A7 6.6 10.9 13.0 4.5
FO 5.5 7.0 8.0 6.5 0.3 0.2

A tipi yildizlarin HD simiflamasi, Balmer cizgilerine ve Ca IT'nin K
¢izgisine bakilarak yapilir (Keenan ve ark., 1969). Fe Il, Si II ve MgII gibi
iyonlagmig metal ¢izgileri A5 tipi civarinda maksimum giddete ulagir.
MK simflamasinda ise, A2 tipine kadar Balmer g¢izgilerinin giddeti, daha
sonraki siniflarda ise Fe II, Mg II ve Ti II ¢izgilerinin giddet oranlar
kullamlir. En 6nemli smiflama belirtegleri Chaloge ve Divan (1952)
tarafindan verilmigtir. Bunlar D ve 2 dir. D, Balmer Kesigi'nin biiyiikli-
g, A, ise etkin dalgaboyudur. Burada D, Balmer Kesigi'nin uzun ve kisa
dalgaboyu tarafinda dlgiilen akilarinin oram ile iligkilidir, yani:

D =log (F, /Fy)

D’nin spektrel simiflara gore degigimi A tipi yildizlarda maksimumdur.

A tipi yildizlarda spektrel ¢izgilerin giddetine gore yapilan bu tir
simiflamalarin yaninda siireklilik 6l¢iimiine dayanan fotometrik
simiflamaya da bagvurulmugtur. Bu simaflamada erken tip yildizlar igin,
UBYV fotometrik sistemi (Johnson ve Morgan, 1953) ve Strémgren’in uvby
fotometrik sistemi kullanmlir.

UBV sisteminde bantlarin her biri 1000 A genigliginde duyarlilik-
lara sahiptirler. U, 3500 A, B, 4300 A ve V, 5500 A merkezi dalga-
boylarim temsil etmektedir. U ve B bantlar: Balmer Kesigi bolgesine
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rastladiklan i¢in U-B fark: Balmer kesiginin bir 6l¢iisii olur. Normal A
tipi yildizlarinin ortalama B-V ve U-B renkleri Cizelge I-2 de verilmistir
(Cowley ve ark., 1970):

Cizelge I-2 A Tipi yldizlarda (B-V), (U-B) renkleri.

Spektrel Tip (B-V) (U-B) Yildiz Sayis1

A0 -0.01 -0.05 102
Al 0.01 0.00 104
A2 0.05 0.06 102
A3 0.09 0.09 74
A4 0.13 0.11 21
A5 0.16 0.10 22
A6 0.17 0.10 4
AT 0.19 0.09 19
A8 0.25 0.12 10
A9 0.22 0.08 2

uvby sisteminde ise, gecig bantlarinin geniglikleri 180 A dan 300 A'a
kadar uzamir. Bu bantlarin yer aldigr merkezi dalgaboylan sirasiyla,
3500 A, 4100 A, 4700 A ve 5500 A dur. Bu dort renge ek olarak, Hp
¢izgisinin giddetinden elde edilen bir 8 niceligi de A4-F0 spektrel
arahiginda etkin sicaklik ve parlaklik belirteci olarak kullanmilir
(Stromgren, 1966). (u-b) ve (b-y) renklerine ek olarak, iki nicelik daha
tamimlanmigtar.

| ¢; = (u-v) - (v-b)
ve

m, = (v-b) - (b-y)

Burada c;, parlakhk ve ¢ekim belirtecidir. Aym zamanda Balmer
stireksizliginin de bir 6l¢ilistidiir. m; ise A 4100 bolgesindeki metal
cizgilerinin siklagmasi ve element bolluguna duyarhdir. Ap yildizlarinda
bu belirtecler normal degerler almaz; m; ¢ok biiyiik, ¢; ise gok kiigiik
degerler ahrlar (Comeron, 1967, Gerbaldi, ve ark., 1974). Bu belirteglerin
yildizlararas: soniiklesmeden etkilenmemis degerleri de goyledir:



[ci]l=c¢; - 0.2 (b-y)
[m;]=m; + 0.18 (b-y)
A1l - A2 spektrel araligh i¢in parlaklik belirteci ise:
r=(B - 2™ 565) - 0.35 [c1]
Normal A tipi yildizlarin MK smifina gére bulunan ortalama renk

belirtegleri Cizelge I-3'te verilmigtir (Oblak ve ark., 1976).

Cizelge I-3 MK Siniflamasina gore ortalama renk belirtegleri

S.TiP (b-y) (my) (Cl) (B> [m 1] [eq] [u-b]

A0 0.002 0.148 1.033 2860 0.149 1.032 1.330
Al 0.013 0.157 1.055 2878 0.159 1.0563 1.371
A2 0.030 0.169  1.082 2880 0.174 1.075 1424
A3 0.066 0.176  1.060 2869 0.186 1.049 1421
A4 0.072 0.184 1.039 2.862 0.198 1.024 1.419
A5 0.095 0.189  0.976 2.837 0206 0.957 1.369
A6 0.104 0.191 0.970 2.827 0210 0949 1.369
A7 0.122 0.189  0.923 2817 0211 0.899 1.320
A8 0.138 0.187  0.888 2793 0212 0.861 1.286

A9 0.169 0.175  0.820 2768 0.206 0.786 1.197

Erken tip wildizlarda, yiiksek sicakliktan dolayi, hidrojenin
iyonlagmasi fotosferin hemen altinda bagladig: i¢in, bu yldizlarda
yiizeysel bir hidrojen konveksiyon bslgesi olusabilir. A tipi yildizlarda bu
bélge 0.2 optik derinligi civarindadir. Daha geg¢ tip yildizlarda ise
iyonlagma daha alt katmanlarda meydana gelir. Konveksiyon tabakasi
da daha derinde ve daha kalin olur. A tipi yildizlar, radyatif enerji
iletiminden, konvektif enerji iletimine gegigin oldugu yildizlardir.
Hidrojen konveksiyon bélgesinin altinda, He II iyonizasyon bélgesi, bir
konveksiyon bélgesi olugturabilir. Dolayisiyla A tipi ylldlzlarda biri istte
digeri altta olmak tizere iki konveksiyon bélgesi olugur (Praderie, 1967,
Cox ve Giuli, 1968). Ustteki konveksiyon bolgesi, y1ldizin atmosferinden



baglayarak, 2400 km derinlige kadar uzanan H I ve He II bolgesi, alttaki
ise 4300 km ile 8500 km derinlikleri arasinda yer alan He II konveksiyon
bolgesidir (Toomre, Zahn, Latour ve Spiegel, 1967). Bu iki bélgenin
arasinda kalan alan ise radyatif dengededir.

Normal A tipi yi1ldizlar, 6zel A tipi yildizlara ve geg tip yildizlara gore
yavas donen yildizlardir. Spektrumlarinda ¢izgiler ¢ok geniglememigtir
(Abt, 1965). Gozlenen 123 tane normal A5-A9 altdev ya da ciice yildizin,
ortalama v sin i degeri, 141 km/sn olarak bulunmugtur (Abt ve Moyd,
1973, Abt, 1975). v sin i degerinin spektrel tiplere gire degisimi
Cizelge I-4'te verilmigtir (Cowley ve ark., 1970).

Cizelge I-4 A Tipi yildizlarda v sin i degerinin degisimi

Spektrel Tip v sin i (km/sn) Yildiz Sayis1
A0 147 90
A1l 134 90
A2 124 90
A3 145 81
A4 151 30
A5 143 34
A6 108 9
A7 154 23
A8 159 14
A9 108 2

Abt (1965), A4-F2 altdev ve ciice yildizlar1 arasindan 55 normal
yildizan, ¢ift olma durumlarini incelemis, bunlarin 17 tanesinin, yoriinge
periyodu 100 giinden biiyiik olan sistemlerin iiyesi olduklarimi bulmugtur.
Dworetsky'nin (1974), A0 tipine yakin 250 yildiz iizerinde yaptif
¢aligmada, yavag donen yildizlarin bulundugu bélgede spektroskopik ¢ift
yildiz sayisinda bir artig oldugu gorillmiigtiir.

Yildiz atmosferlerinde maddenin termal olmayan hareketleri,
spektrel cizgilerin geniglemesine ek katkida bulunur. Mikrotiirbiilans
dedigimiz bu hareketin hizi, A2 tipinde 2 km/sn civarindayken, daha ge¢
tip A yildizlarinda 4 km/sn degerine ¢ikar (Chaffee, 1970). Gozlenen hiz



parametresinin (b-y)'ye gore degigimi Sekil I-1'de gosterilmigtir. Sekilde
hata oranlarimin degeri yaklagik 0.3 km/sn civarindadir. Giinege ait hiz
degeri x ile gosterilmigtir. Egri, gozlenen hizlarla ortalama hzlar
arasindaki farki temsil etmektedir.

1 . Y . 7 — -

0.0 0.1 0.2 0.3 0.4 by

Sekil I-1. Gozlenen iz parametresinin (b-y)'ye gore degigimi
L3-A, Yildizlar:

A, yildizlar, tayflarindaki garipliklerle dikkati ¢ekerler. Bu grubun
tipik ornegi, a2 CVn yildizidir. Kolayca gozlenen (m, = 2.9) bu yildiz,
spektrumunda Si II dubletinin (A A 4128.31) giddetli, Ca II K ¢izgisinin ise
zayif olmas1 ve cesitli ¢izgilerde de giddet degigimlerinin goriilmesi
iizerine ozel y1ldiz olarak simflandinlmigtir (Maury, 1897).

1914 yilinda o2 CVn'nin bir spektroskopik ve fotometrik degigken
oldugu anlagilmigtir (Guthnick ve Prager, 1914). Isik egrisi maksimum

6



gosterdiginde bu y1ldizdaki Eu elementinin ¢izgi giddetindeki degisim de
artmaktadir. Ayrica radyal iz ve spektrum degisimleri de birbirlerine
bagimhlik gostermektedir. Daha sonraki ¢aligmalar ézellikle de, Morgan
(1933) ve Deutsch'm (1947) ¢caligmalari, bu tiir 6zelliklerin tiim Ap degisen
yildizlarimin ortak 6zelligi oldugunu ortaya gpkarmigtir. Yine de degisim-
lerin ayrintilan y1ldizdan yi1ldiza farklihk gostermektedir.

Ap yildizlan igin bagarihh bir model, ancak keskin ¢izgili Ap
yildizlarimin degigken manyetik alanlara sahip olduklarimin kegfedilmesi
ile kurulabilmigtir. Manyetik alanlarla ilgili yapilan gézlemler, yildizin
dénme ekseninin yaninda bir de simetri eksenine sahip oldugu var-
sayimlarimi 6ne gikarmigtir. Bu da Kararli Dénme Modeli (Rigid Rotator
Model) i¢in bir basamak tegkil eder (Babcock, 1949).

Bu modele gore spektrel degigsen A tipi yildizlarda, y1ldizin manyetik
ekseni, donme eksénine egimlidir. Bu yiizden de manyetik ve spektrel
degisimler y1ldizin dénme periyoduna yakindir. Bu model Stibbs (1950)
tarafindan geligtirilmigtir. Model, temelde yildiz manyetik alan
ekseninin, donme ekseni ile bir a¢i yapacak gekilde egimli olmasina
dayanir. Manyetik alan yildiz yiizeyine gémiiliidiir ve yildizla birlikte
doner. Bu yiizden gozlemci, y1ldiz dondiik¢e, manyetik alan siddetinde
degisimler gorecektir. Spektrum degigimleri ise, kararsiz elementlerin
yildiz yilizeyinde lekeler halinde yigildiklar: varsayim ile agiklanabilir. Bu
model kargilagilan bir ¢ok gozlemsel problemi ¢ézmeyi bagarmastar.

Jaschek ve Jaschek (1958), Ap yildizlarim alt1 grupta toplamiglardir.
Bunlar ge¢ B spektrel tipinden ge¢ A spektrel tipine kadar uzanan
24200-Si, Mn; Si; Si-Cr-Eu; Eu-Cr-Sr ve Sr gruplandir. Bugiinise daha
basit olarak ti¢ grupta toplanmiglardir: Mn; Si ve Soguk Ap Yildizlari. Mn
yildizlan ya da HgMn yildizlan, A.p yildizlanindan ayn bir grup olarak
incelenmektedir.

Ilk defa, Cowley ve arkadaslan, Ap yildizlarinin atmosferindeki
elementlerin tamisim1 yapmak igin, istatistiki teknikler kullanmiglardir.
Cizgi tamimlamalarna istatistiki yaklagimlar i¢in kullanmilan temel
teknik, Hartoog ve arkadasglarinca (1973) bulunmustur. Bu teknikte,
belirli bir elementin él¢giilen dalgaboyu listesi, laboratuvar dalgaboylan
ile kiyaslamir. Yildiz ve laboratuvar dalgaboylarimin yaklasik uyumu,



rastlanti olarak adlandirilir. Bu rastlantilarin degeri hesaplanabilir. Bu

tiir kiyaslamalar gogaltilarak, rastlantilarin bir ortalama degeri (H) ve bu

ortalamadan standart sapma, ¢ hesaplanabilir. Hartoog ve arkadaglarn

daha sonra, element tanimlamas: i¢in duyarlilik denilen bir S terimi
tiretmiglerdir;
s = Ho{H)
(0]

Burada H,, laboratuvar dalgaboylan ile rastlagma sayisidir. S degeri
biiyiik olan bir element, muhtemelen ¢ok iyi tammlanmigtir.

Ap yildizlan i¢in iki sicaklik s6z konusudur. Birincisi, ¢izgi olugum
bélgesinin sicakligi (atmosfer modelleri ve bolluk analizleri igin
kullanilan sicaklik), ikincisi ise, y1ldizin toplam 1gimiminin bir 6l¢iitii olan
T, etkin sicaklhigidir. Birinci sicakhik UBV renklerinden elde edilen
sicakliklarla belirlenir (Preston, 1974). Ap yildizlarmnin atmosferi daha
cok, yiiksek sicaklikli bir normal yi1ldizin atmosferine benzer (Muthsam,
1979). Etkin sicakliklar tizerinde, Leckrone (1973), Muthsam (1979),
Shallis ve Blackwell (1979) ¢aligmiglar ve Ap yildizlarimin soniik ve UBV
renklerinin giésterdiginden daha kiigik T, sicaklik degerine sahip

olduklarini bulmuglardir. Bu sicakhk degerleri, 8000 °K ile 15000 °K

arasinda degigir.

Pek ¢ok 6zel A yildizinin enerji dagiliminda var olan, genis siireklilik
vzellikleri ile ilgili ¢aligmalarda fotometrik belirtegler kullamilmigtir.
Dalgaboylar1 4200, 5200, 6300 A civarindaki genig siirekli absorpsiyon
cizgileri ilk defa XKodaira’nin (1969), HD 221568 yldizzmn
spektrofotometrisini incelemesi ile bulunmugtur. Pek ¢ok astrofizikei, bu
cizgilerin sebebinin toplam ¢izgi ortiilmesi, fotoiyonizasyon ve/veya,
otoiyonizasyon olabilecegini ileri stirmiiglerdir (Shore ve Adelman, 1979).
Adelman (1975), spektrofotometri yardimiyla, Maitzen (1976) ise, a indis
fotometrisi ile 2 5200 A civarindaki genis siireklilik bozulmasinin, bilinen
tim A, yildizlarinda bir giddet aralig: gosterdigini bulmuglardir (Maitzen
ve Muthsam. 1980) (Sekil I-2).
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Sekil I-2, Farkl sicakliklardaki A.p yildizlarimin A 5200 civarinda,
farkh giinlerde gozlenen aki dagilimlan.

Enerji dagilimlar (Adelman, 1975; 1977, Hardorp, 1976), » 4200
ozelliginin A 5200 ozelligi kadar mevcut olmadigim, % 6300 iin ise nispeten
az bulundugunu géstermigtir. Maitzen (1976a), A 5200 bozulmasinin
miktarim slemek igin Aa = a - a, belirtecini bulmugtur.

Burada a = gy - 1/2 (g;+y) dir. g; ve gy sirasiyla A 5240 ve A 5020
deki kadir cinsinden girigim filitresinden elde edilen él¢iimlerdir. y kadir
cinsinden Stromgren filtre ol¢iimiidiir. a; ayni sicakliktaki normal
yildizlarin a deéeridir. Al ve Al* belirtegleri ise, A 4200 ¢izgisinin spektro-
fotometrisinden hesaplanir (Adelman, 1979).

Burada,

1 =121 (myg7 + Mypnq ) - (M09 + Myg55) 15
1= /2 [ (myp67 + Myg00 ) - (Myggy +Mygr) 1 dir.
m degerleri, indislerdeki dalgaboylarinda dl¢iilen parlakliklardir.
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1ler ve (b-y) arasinda su bagintilar vardir;

1 = sabit - 0.084 (b-y)
Al =1-0.1006 - 0.14 (b-y)

1% = - 0.003 + 0.307 (b-y) - 0.880 (b-y) 2
A1* =1% 4 0.003 - 0.307 (b-y) + 0.880 (b-y) 2

A 5200 ve A 4200 cizgilerinin bir yildizda var olup olmadig1 Cizelge
I-5'teki ol¢iitlerle anlagihir;

Cizelge I-5 Ozel A tipi yildizlarda A 4200 ve A 5200 6zelliklerinin
varligina dair élgiitler

Cizgi Belirteg Olgiitler
Al > 0™.016
* 4200 Al* >0".015
A2 5200 Aa > 0™M.007 b-y < 0™.060

20™.011 b-y > 0™.060

Ap yildizlarinin yarigaplar, aym spektrel simiftaki anakol yi1ldizlar-
mnkinden daha biiyiikk bulunmustur. Bu yaricaplar iki yéntemle
hesaplanmigtir. Birincisinde bolometrik parlakliklar ve etkin sicakliklar
(Stif, 1974), ikincisinde kati cisim dénme modeli kullanilmaktadar.

Ikinci yontem su bagint: ile verilir:

.. =EV sin i
Rsini 50.6

Burada R, Giinegin yarigcap: cinsinden yildizin yarigapi, P, giin

cinsinden dénem, v, km s™! cinsinden ekvatoral dénme hiz, i ise dénme
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ekseni ile bakis dogrultusu arasindaki acidir. j iyi bilinmedigi i¢in R
yalmzca istatistik anlamda elde edilir (Preston, 1970, Wolf, 1975a).

Ap yildizlar, 103 - 104 Gauss degerleri arasinda degisen manyetik

alanlara sahiptirler. Bu manyetik alanlar giin ile y1l mertebesine kadar
degisim gosterebilirler (Preston, 1970). Borra ve Landstreet (1980), hizh
dénen Ap yildizlarinin, yavag donenlerden daha zay:f manyetik alanlara
sahip olduklarina dair belirtiler bulmuglar, ancak bir kesinlik
getirmemiglerdir.

Ay yildizlarinin dagilimlarina bakildiginda, gozlemler bu yildizlarin
daha ¢ok. gen¢ kiimelerde bulundugunu ve evrimlegsmemig cisimler
oldugunu gostermistir. Ancak yagh kiimeler ve alan yildizlar arasinda da
bu yildizlara egit oranda rastlanmaktadir (Wolff, 1968, Young ve Martin,
1973, Hartoog, 1976, Abt, 1979).

Ap yildizlarimin ¢ift yi1ldiz sistemlerinde bulunma yiizdesi (%27),
normal sayisal dagilim gozoniine alindiginda diigiik bir degerdir. Abt ve
Snowden (1973), Ap yildizlarimin spektroskopik ¢ift yildiz olma
durumlarim incelemek tizere 62 tane parlak A yildiz1 iizerinde yaptiklan
arastirmada Hg Mn wyildizlarinin %401nin, Si yildizlarinin %25'inin,
Sr-Cr-Eu yildizlarinin %16'sinin ¢ift yi1ldiz sisteminde bulunduklarim
saptamiglardir. Hg Mn yildizlar1 manyetik alana sahip olmadiklarindan
dolayr A, yildizlar1 simifindan gikarilirlarsa ¢ift yi1ldiz sistemlerinde
bulunma olasiliklar1 daha da diiger.

A wildizlarimn goérsel ¢ift yildiz sistemlerinde bulunma yiizdesi,
normal A tipi yildizlar igin %16 iken A, yildizlar: igin %19'dur. Orten cift
yildizlarda A, yildizlarina rastlanmaz (Jaschek ve Jaschek, 1976).

Ap yildizlar1 aym sicaklik ve parlakhiktaki normal ciice A tipi yildiz
larindan daha yavag donerler. Bunlarin v sin i degerleri, 100 km/sn yi
gecmez. Alan yi1ldizlarinda yer alan baz Ap yildiz gruplari i¢in ortalama
v sin i degerleri Cizelge I-6'daki gibidir (Wolf, 1981).
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Cizelge I-6 Ap yildiz alt gruplari i¢in ortalama v sin i degerleri

Grup {Kiitle) Yildiz Sayis1 vsini)
Si 1M, 63 54
Si-Cr 3M, 64 36
Si-Cr-Eu 2Mg 61 24

Si grubunda olduklar: halde hizli dénen Ap yildizlar1 da vardar.
Ornegin 56 Ari yildizimin dénme hizi 175 km/sn dir (Bonsack ve Wallace,
1970, Borra ve Landstreet,1980)

Ap wildizlarinin, normal A tipi yildizlara gére daha yavag
déonmelerinin sebebi manyetik frenleme ile a¢iklanmaya caligilmigtir.
Manyetik alanin olmasi1 durumunda y1ldizin dénmesindeki yavaglama,
kiitle atim ya da alimm ile agisal momentum kaybimi gerektirir. Havnes ve
Conti (1971), A, yildizlarinda manyetik alan ekseni ve dénme ekseni
arasidaki egimden dolayl, manyetik alanin yakaladig iyonlarin dénmeye
etki edip yavaglamaya sebep olduklarim ileri siirmiiglerdir. Dénme
hizinin bir e faktérii kadar yavaglamas: igin gerekli zaman, en geng
yildizlar i¢in 6x107 yil ve en yagh yildizlar igin 6x108 yildir (Wolff, 1981).

Ap yildiz atmosferlerinde bolluk degerleri incelendiginde, He, C, N, O
elementleri normalin altinda bolluk gésterirken, Si, Cr, Sr, Y, Zr, Nd, Sm,
Gd, ve Eu gibi elementlerin bolluklarinin fazla oldugu bulunmugtur.
Soguk A, yildizlarinda ise Cr, Sr, Eu element cizgilerinin giddetinin
arttigr goriiliir. Adelman (1973), 21 tane Sr-Cr-Eu yildiz1 iizerinde yaptig1
calismada Fe grubu elementlerin bollugunun arttigini, fakat en biiyiik
bolluk artigimin Cr elementinde oldugunu bulmustur.

A, yildizlarindaki bolluk anormalliklerini agiklamak {izere niikleer
ve niikleer olmayan iglevler éne siiriilmiigtiir. Niikleer olaylarin, yildizin

yiizeyinde, i§ bélgesinde ve bir yakin yoldag yi1ldizda olacag varsayimlar:
tizerinde durulmugtur.

A_ wyildizlarinda agir elementler bol olarak bulunmustur. Bu

p
elementlerin, fiizyon ya da o, proton yakalama reaksiyonlar tarafindan’
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olugturulmasi miimkiin olmayacagindan, Fowler, Burbidge, Burbidge ve
Hoyle (1965) baz1 elementlerin normalden fazla bollugunun, y1ldiz icinde
hizli nétron ilavesi ile saglanacagim belirtmiglerdir. Fowler ve
arkadaglan, A, wldizlarim, helyum yanmasima baglatacak kadar
evrimlegmig kabul ettiklerinden, helyum parlamasi sirasinda, hizh
notron yakalama siirecinin (r-siireci) gergeklegecegini belirtmiglerdir.
Demir grubu cekirdekler, (Cr, Mn, Fe, Co ve Ni) nétron yakalama
reaksiyonlarn ile agir elementlerin olugumuna neden olurlar. Bu gekilde
olugan agir elementler karigim ile yildiz yiizeyine tasimirlar. Bu kuram,
Ap yildizlarimn ¢ok geng kiimelerde gozlenmesi durumu ile ¢gelismektedir.

Fowler, Burbidge ve Burbidge (1955), Ap yildizlarindaki manyetik
alan degisimlerinin, y1ldiz yiizeyindeki parcaciklar: hizlandiracagini ve
niikleer reaksiyonlar1 basglatacaginm ileri siirmiiglerdir. Brancazio ve
Cameron (1967), manyetik alanda proton ve o parcaciklarimn
hizlandinldigim, fakat pargacik reaksiyonlarinin yildizin tim yiizeyini
kapsamadigim, sadece manyetik etkinligin biiyiik oldugu giines
lekelerininkine benzeyen daha kiigiik bélgelerde meydana geldigini kabul
etmiglerdir. Hizlandirilan o pargaciklarimin, gekirdekleri bombardimani
ile daha agir elementler olugur. Bu bombardiman kisa siireli olursa, Fe
grubu elementlerin bolluk degisimine, uzun siireli olursa, Nadir Toprak
Alkalilerinin (Ca, Sr, Ba), asir1 bolluguna sebep olurlar.

A tipi ynldizlarda genig konveksiyon alanlann olmadigindan, yeni
olusan agir elementlerin yildiz yiizeyinde kaldigi ve spektruma katkida
bulundugu kabul edilir. Ancak, proton ve o par¢aciklarinin egit akiya
sahip olmalarn durumunda protonlarin tesir kesitleri daha biiyiik
oldugundan, agir elementler yerine daha hafif elementlere par¢alanmalar
da olabilir,

Fowler, Burbidge, Burbidge ve Hoyle (1965), Ap yildizlarinin bir
boliimiiniin ¢ift yildiz olmalarindan yola ¢ikarak, yeni bir kuram ortaya
atmiglardir. Buna gére evrimlesmis bas yildizdaki agir elementler yoldas
yildizin yiizeyine aktarilir. Yoldag yildizin yiizeyinde yeterli agir element
anormalliginin olugmas i¢in, iki y1ldiz arasindaki ortalama uzakligin, 40
A.B. olmas: gerekir (Van den Heuvel, 1967, Guthrie, 1967).
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Ap yildizlar1 arasinda ¢ift yildiz olma durumunun diisitk olmasi, bu
kuramin tek bagina gegerliligini saglamaz.

Ap yildizlarinda niikleer olmayan olaylara érnek olarak manyetik
etkilegsmeyi gosterebiliriz. Ap yildizlarindaki bolluk anormalliklerine,
manyetik alan ile iyonlagmg yildizlararas: ortamin etkilegsmesinin neden
oldugu ileri siiriilmiigtiir (Havnes ve Conti, 1971). Havnes (1979), yildiz
yiizeyine agir elementlerin ilavesinde gazdan c¢ok taneciklerin etkin
oldugunu belirtmigtir. Buna gore, yildizlararas: ortamdaki agir tanecikler
yildiza yaklagirken 1g1mim tarafindan iyonlagtirilir ve manyetik alan
tarafindan yakalanarak yildiz yiizeyine ulagtinlr.

Michaud (1975, 1976), A, yildizlarinda baz elementlerin normalden
fazla goriilmesini difiizyon olay: ile agiklamaya ¢aligmigtir. Difiizyon
siirecinin igleyebilmesi i¢in, difiizyonun meydana geldigi bolgenin ve yildiz
atmosferinin kararli olmasi gerekir. Ap yildizlarinin yavas dénen cisimler
olmalari, A ve B tipi yildizlarda konveksiyon bolgelerinin olmamasi ve
konveksiyon bolgelerine bagh olarak meydana gelen kiitle kayiplarinin ¢ok
az olmasi, bu yildizlarin atmosferlerinin kararh olmasim saglar. Klasik
elektromanyetik kurama gore, bir maddesel ortam, E enerjili bir 1g1n1im
absorpladiginda, hareket yoéniinde, E/c momentumu kazanir. Bu
momentum, yi1ldiz kiitlesinin 10-4'iinden daha yogun olmayan bélgelerde
iyonlara aktarildiginda, iyonun iizerine etkiyen i1sinim kuvveti, ¢ekim
kuvvetinden de biiyiik bir hale gelerek, yukar1 dogru itilir ve yildiz
atmosferinin dis kisimlarinda baz1 elementlerin agir1 bolluguna neden
olur. Manyetik alan iyonlarin difiizyonunu engelleyebilir. Yatay yonlenmig
bir alan, dikey difiizyonu, dikey yonlenmig bir manyetik alan da yatay
difiizyonu geciktirebilir. Iyonlar kapali manyetik alan c¢izgilerine
yakalanabilirler (Bonscak ve Wolff, 1980). Michaud (1970), manyetik
alanin ¢ekim alanina paralel oldugu zaman, elementlerin akigimn
yavaslamayacagim, fakat yildiz yiizeyinin belli bélgelerinde toplanmak
iizere, manyetik alan ¢izgileri boyunca taginacaklarim ileri siirmiigtiir.
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Ld4- HD204411 Manyetik A, Yildiza Icin Yapilan Cahsmalar

HD 204411 (=HR8216), yildiz1 diigiik etkin sicakhikli bir A, nldiz
simifinin temsilcisidir. Bu siniftaki yildizlarin atmosfer analizinin
yapilmasi 1973 yilinda baglamigtir (Adelman, 1973). HD 204411, oldukg¢a
keskin ¢izgili bir y1ldizdir (v sin i < 5km/sn). Bu yiizden, ¢izgi tanisi,
egdeger geniglikler ve model atmosfer ¢galigmalar i¢in uygundur.

HD 204411 wyldiz, gegitli kataloglarda ve fotometrik sistemlerde
degigik gekillerde isimlendirilmigtir:

HD 204411

SA050867 GEN#+1.00204411 SKY#40887
NSV13718 AG+481744 UBV M 25725
GC 30040 HR8216 BD+483390
CEL 5313 TD1 28127 PLX5167
UBV 18504 GCRYV 13490 ROT3125

11k defa, Morgan (1932), HD 204411 yildizimi Eu-Cr sinifindan 6zel
bir yildiz olarak siniflandirmagtir. Babcock (1957), A6p spektrel tipindeki
(HD tipi, A3) bu wyldizi, muhtemel manyetik yildizlar arasinda
belirtmigtir. Preston (1970), bu yildizin uzun periyotlu bir degigken
oldugunu 6ne siirmiigtiir. Daha sonra, Wolff ve Marrison (1973) ile Winzer
(1974), yildizan fotometrik olarak degigkenligine dair kesin sonuglarin
olmadigim belirtmiglerdir.

Yildizin goriinen parlaklig: 5.31, mutlak parlaklig: ise 0.89 kadirdir
(Grenier ve ark., 1981). Yarigcapi, giinegin 3.2 kati kadardir (Babu ve
Shylaja, 1981). Rengi ilk defa Provin (1953) tarafindan bulunmugtur ve
U-B=+0.15, B-V=+0.09, (U-B); = 0.11, (B-V)= 0.03'dir (Adelman, 1973).

Manyetik alan1 0.5 KGauss'tur (Preston, 1971). Yildizin manyetik
alaminin, atmosfer yapisina ve ¢izgi olugumuna etkisi azdir. Bu deger
diger Ap yildizlarininkinden oldukg¢a diigtik bir degerdir (Bonsack ve
Wolff, 1980).

HD204411'in galaktik koordinatlari, 1966 yilinda Smithsonian
Astrophysical Observatory (SAQ) katalofunda yayimlanmigtir.

15



Galaktik boylam 1! = 92°.09, galaktik enlemi bl = -01°. 39'dur. Ayrica,
2000 yilina gore ekvatoral koordinatlari; rektasasyonu, o =21h 26™ 515.23
ve deklinasyonu, § = 48° 50 05 .3 dir. Oz hareketi, rektasasyon igin

iy = 0.0055 yil'l deklinasyon igin pg=+ 0.026 yl'! dir. Radyal hizs Abt
ve Biggs'in (1972) hesaplamalarina goére ortalama -12.5 km/sn dir. Bizim
¢aligmamizda bu deger -15.00+0.7 km/sn olarak bulunmusgtur (bkz.I1I-1).
HD204411'in etkin sicakligi bir ¢ok arastirmaci tarafindan
hesaplanmigtir. Adelman (1973), UBV fotometrik verilerinden bulunan

baslangi¢ degerini 9250 °K alarak yaptigi hesaplamada etkin sicaklik
degerini 9500 °K bulmustur. Diger degerler, 8550 °K (Searle ve Sargent,
1964); 8750 °K (Mihalas ve Henshaw, 1966); 9175 °K (Sargent ve ark.,
1969); 9200 °K (Searle ve ark., 1966) ve 9005 °K'dir (Gerbaldi ve

ark., 1989) . Biz bu degeri 8400 °K olarak belirledik (bkz.III-2).

Yiizey cekim degeriise Searle ve Sargent (1964) tarafindan gozlenen
H, profillerinden ve Strom ve Peterson (1968) tarafindan tamimlanan
atmosferler ve ¢izgi profillerinden hesaplanarak, log g = 3.7 olarak
bulunmusgtur. Sargent ve arkadaglarinin (1969), 4.3; Adelman'in (1973),
4.0 olarak buldugu bu deger, bizim c¢aligmamizda 3.3 olarak
hesaplanmigtir. (bkz.111-2)

Bu Yildiz igin b-y, renk fark: 0.032 (Adelman, 1981); c;, parlakhk ve
cekim belirteci ya da Balmer siireksizliginin élgegi, 1.203; m; metallilik
belirteci, 0.175; B degeri ise 2.894 olarak hesaplanmigtir (Sargent et.al,
1969). Bu ynildiz i¢in Aa degeri 0™.009; Al degeri ise 0™.007 (Adelman,
1981) olarak bulunmusgtur.

HD 204411 yildizamin dahil oldugu tiirdeki Eu-Cr Ap yildizlarinda
Lantanit tiirii elementler (La, Ce, Pr, Nd, Eu, Gd, vs), spektrumlarda ya
zayiftir ya da hi¢ yoktur (Cowley, 1979). Burada Eu-Cr nitelemesi ile
soylenmek istenen, Eu elementinin A A A 3930, 4129, 4205 A ¢izgilerinden
en az iki tanesi ve Cr elementinin A 4111 A ve & 4171 A civarindaki
cizgileri, diger cizgilerle kayaslanabilecek &lgiide giddetlidirler (Cowley,
1979, Osawa, 1964).
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HD204411'in atmosfer modeli, Sargent ve ark. (1969) ve Adelman
(1973) tarafindan, R. Kurucz'un (1970) ATLAS programi ve Strom ile
Avrett'in (1965), kullandign kuramsal H profillerini hesaplayan
programlar yardimu ile hesaplanmigtir. Sargent ve arkadaglarimn (1969)
cahismasinda model se¢imiyle olugacak hatalarin derecesini hesap etmek
icin bolluk hesaplar1 iki model i¢in yapilmigtir. Bunlardan biri,
T, = 8750 °K, log g = 4.3 ve & = 3.5 km/sn; ikincisi, T, = 8500 °K,logg =4.0
ve £ = 4.0 km/sn dir. Adelman'in modelinde kullandi§1 parametreler ise
T, = 9500 °K, log g = 4.0 ve ¢ = 3.5 km/sn dir. Bizim hesapladigimiz model

parametreleri ise T, = 8400 °K, log g = 3.3, § = 0.3 km/sn dir (bkz. I11.2). Bu

modeller ve bizim modelimizden elde edilen bolluklarin kiyaslamas1 Ek 1
de grafik olarak verilmigtir. Aradaki farklar, etkin sicakliktaki,
gravitedeki, osilator giddetindeki ve kullamlan ¢izgi secimindeki
farklardan dolayidir. Ortak bir mikrotiirbiilans hizzmin kullanilmamas:
da olgiilen bolluklarda farkhliklara sebep olabilir.

HD204411, aym1 gruptaki yildizlara gire, Sr ve Gd element
bollugunda daha az anormallik gostermigtir (Adelman, 1973). Si ve Mg
ise onemli ol¢iide fazla bolluk vermistir (Searle ve Sargent, 1964). Ni II ve
Y II normal, V II belirgin ama az, La II, Ce II, Nd II ise olduk¢a az
bolluklar verirler (Cowley, 1979). Asagida, HD 204411 ig¢in hesaplanan
baz1 bolluk degerlerinin hidrojene ve demire gére kiyaslanmasi logaritmik
olarak verilmigtir;

Eu/H=-884 (1)
Mg/H=40.6 (2);-0.1(3)
Si/H =+0.8 (2);+0.3(3)
O/H =+4.83 (4)
Ti/Fe =+0.22 (5); +0.01 (3)
Cr/Fe = +0.39 (5); +0.73 (3)
Mn / Fe= +0.29 (5); +0.14 (3)
Kaynakgalar;
(1), Hartoog et.al. 1974; (2), Searle ve Sargent, 1964; (3), Adelman,
1973; (4), Gerbaldi et.al., 1989; (5), Searle et.al., 1966.
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Searle ve Sargent'in (1964), HD 204411 yildizinda bazi1 elementler ig¢in
elde ettikleri egdeger geniglikler de Cizelge I-7 de verilmigtir.

Cizelge I-7 HD 204411 i¢in baz1 elementlerin egdeger geniglikleri

Sill Sill Mg II CII Hel
L4131 14200 L4481 14267 24471
180mA <40 460mA <20 <20

Mihalas ve Henshaw (1965), Searle ve Sargent'in yukandaki
gozlemlerini kullanarak, bu elementler i¢in Cizelge I-8 deki bolluk
degerlerini bulmuglardir (log N / Nr,).

Cizelge I-8 HD204411 i¢in baz: elementlerin bolluk degerleri

Si Il Si Il Mg II CII
A4131 A 4200 A 4481 A 4267
+0.7 <+1.2 +0.6 <+0.6

HD 204411'in bolluk analizleri ilk bakigta siipriz sonuglar vermigtir.
Diigiik ayirma giiciindeki spektrumlarla 6zel yildiz olarak nitelenmesine
ve spektrumunda 6zellikle ¢ok fazla sayrda Cr 1 ve Cr II ¢izgilerinin
olmasina ragmen, HD 204411'in bilesimi diger normal yildizlardan
dikkati ¢ekici bir fark gostermez. Cizgiler normal A tipi y11d1zlar1a
kiyaslandiginda sunlar goriiliir:

Cr gizgilerine ¢ok rastlanmasina ragmen, Fe I ve Fe II cizgileri
anormal sayidadir. Bu yiizden yildizin asil 6zelligi hidrojene nispetle,
demir grubu elementlerinin fazla olmasidir. Bu 6zelligin yamsira C
elementinde bir azalma vardir. C g¢izgileri gorsel spektrumun kisa
dalgaboyu bélgesinde, O I ve N I ise, spektrumun uzun dalgaboyu
tarafinda bulunur.
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Diger soguk Ap yildizlan ile kiyaslandiginda yildizin, O ve N bakimindan
fakir oldugu goriilecektir (Sargent, Strom ve Strom, 1969).
HD 204411'de A 5200 6zelligi zayiftir. A 4200 ozelligi ise kesin olarak

yoktur. A 5200 profilinin kanatlar1 A 4785 den A 5700 e dogru genigle-

migtir. Ayrica bu yildizdaki Balmer Kesigi bir Ap yildiz1 igin oldukga
biiyik bulunmugtur (Adelman, 1981).
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II- GOZLEM MATERYALI VE INDIRGENMESI

Bu ¢aligma i¢in spektroskopik materyal, 17 adet 2.4 A/mm'lik
spektrogram ve Hy bolgesine yerlestirilen bir adet 19.8 A/mm'lik
spektrogramdir. Gézlemler, Dominion Astrophysical Observatory'da

(DAO) 1.2 m lik teleskopla ve her biri 15 genigliginde 1872 elemente

sahip, retikonlar alinarak, Adelman tarafindan 1988 ve 1993 yillan
arasinda yapilmigtir. Bu aletlerin sinyal giiriiltii oram1 200 diir. 3830
A'dan 4770 A'a kadar ve her 55 A'da bir ahnan, yiksek ayrimh
spektrumlar elde edilmigtir.

IL1- Spektroskopik Materyalin Analizi

Spektrogramlar, REDUCE (Hill ve Fisher, 1986) grafik programi ile
olgilmiigtiir. REDUCE ¢ok amagh bir paket programdir. Spektrumlardaki
cizgilerin giddetini, radyal hizlarim1 ve/veya konumlarimi ve egdeger
geniglikleri  6lgmemize yardimeaa olur. REDUCE  programimn
altprogramlan olan, VELMEAS ya da VLINE programlar: ise sonuglarin
analiz edilmesinde kullamlmaktadir.

VELMEAS programi, ARC spektrumlarini ve yi1ldiza ait radyal
hizlar1 FITS formatindaki (Flexible Image Transportation System; Esnek
Goriinti Tasima Sistemi) verilerden hesaplar.

VLINE ise, diizgiinlegtirilmig verilerde (dalgaboyuna gore siddet
profilleri) ¢izgi konumlarnmn, egdeger genigliklerin ve radyal zn
dl¢tilmesine yardima olur. Cizelge I1-1'de REDUCE programmmn se¢imlik
iglevleri gorillmektedir.
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Cizelge II-1 REDUCE programinin secimsel iglevleri

SECIM iSLEM
3 FTS DISK kaydindan verinin ockunmasi.
4 ARC slgiimii (VELMEAS)
5 ARC katsayilarinin okunmasi
6 Gokyiizii dlgtimii
7 Gokytizii verilerinin ¢lgiilmesi
8 Kalibrasyonun 8l¢tilmesi
9 Kalibrasyon verisinin ckunmasi
10 Filtre tayini
11 Filtre uygulamas:
12 Yildiz verisinin diizenlenmesi
13 Islenmig FITS dosyasinin okunmasi
14 Yogunluk-giddet cevrimi
15 Siirekliligin ¢izilmesi
16 VLINE 6l¢timii (egdeger genislik, v sin i)
17 VELMEAS él¢iimii (Radyal hiz)
18 Secilen ¢izgilerin biraraya getirilmesi
19 A min Al'ya ¢evrilmesi.

Bu secimlerden en az ikisi birlikte kullanilabilmektedir. Bizim
caligmamizda diizenlenmig datalara 13, 15 ve 16 se¢imleri uygulanmgtar.
Herbir retikon bélgesi i¢in ayr1 ayr siireklilik ¢izildikten sonra
(se¢cim 13 ve 15), Gauss egriligine uygun bir gekilde ¢izdirdigimiz herbir
cizgi icin egdeger geniglik, merkezi dalgaboyu, derinlik ve genisligi elde
ettik (se¢im 13 ve 16). Ek 9 ve Ek 10 da iglemler i¢in sirasiyla birer 6rnek

gosterilmigtir.

Cizgi tanimlamasi ol¢iimlerinde, aym olan ¢ok zayif ve dar ¢izgiler
¢ikanlmig, radyal hiz1 6lgmek igin kuvvetli, simetrik ve ortalama

siddetteki ¢izgiler kullamlmgtar.
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Daha sonra gozlenen dalgaboylar: indirgenerek, gergek dalgaboylar:
hesaplanmigtir. Dalgaboyu rastlagma istatistigi yapilarak ve/veyabenzer
tipteki yildizlarin ¢izgi listesine bakilarak, anormallikler kaydedilmig,
problemli kisimlar yeniden élgiilmiigtiir. Elde edilen element listesi igin,
Moore' un hazirladigi (1945), Multiple Cizelgesi'nden ¢izgi tanimlamasi
yapilmig, tamimlanmayan ¢izgiler i¢in yardime1 kaynaklar kullamilmagtir.
Tamimlanan ¢izgiler ve egdeger genigliklere ait ¢izelge, Ek 2 de verilmigtir.
Cizelgedeki kogeli parantezler blend ¢izgileri gostermektedir. Ayrica Sekil
II-1 de tiim retikon bélgeleri i¢in buldugumuz A cinsinden esdeger
geniglikler, Sargent ve arkadaglarinin (1969) degerleriyle kiyaslanmigtar.
Sacilmalar goézlem ve o6l¢iim tekniklerinin farkhhgindan kaynaklan-
maktadar.
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Sekil II-1. Egdeger Genigliklerin Kiyaslanmas:
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IIL. BULGULAR

IL1- Radyal Hiz Olciimii ve HD 204411 Yildizanin Degiskenligi

Keskin ¢izgili bir A.p yildizimin degigken olup olmadiginmi incelemek
igin, yildizin radyal hiz1 ile fotometrik ve spektroskopik 6zelliklerinin
degisip degismedigine bakilir. Yildiz degiskense, fotosferik 6zellikleri
farkli enlem ve boylamlarda degigik olacaktir. Keskin cizgili yildiz
degigsken degilse, yildiz enlem ve boylamlarinda uniform fotosferik

ozellikler gosterir ya da goézlem dogrultumuz degisimlerin gézleneme-
yecegi yondedir. ‘

HD 204411 yildizanmin degigkenligi incelenirken, radyal hizinda,
fotometrik, ve | spektrel verilerinde degigimlerin olup olmadifina
bakilmigtar.

Bu yildiza ait radyal hiz hakkindaki standart bilgiler, Abt ve Biggs'
in (1972), yayinlanindan elde edilebilir. Yildizin radyal hiz i¢in, 1928 ve
1937 willann arasinda yayinlanan c¢esitli kaynaklardan ii¢ deger
belirlenmigtir:

-13.4, -13.2 ve -10.8 km/sn.

Bizim c¢aligmamizda da, 17 retikon bélgesi igin radyal hizlar
o6lgmiigtiir. Her bir spektrogramin dalgaboyu olgegi, Yer'in giineg
etrafindaki hareketine gére diizeltilmigtir. Dr. Graham Hill tarafindan
yazilan, VSUN programi gerekli degerleri elde etmemizi saglamgtir. Bu
programda giris degerleri olarak, rektasasyon, deklinasyon, teleskopun
enlemi, boylami ve gozlem zamanimin ortalama degeri (UT) verilmektedir.

Bundan sonra bir 6nceki béliimde anlatildigi gibi, REDUCE
program ile gozlemler indirgenmis ve spektrel ¢izgiler tanimlanmigtir.
Yildiz ve laboratuvar dalgaboylari kiyaslanarak, radyal hizlar igin
¢ogunlukla, Fe I ve Fe II gizgilerinden yararlamlip, her bir retikon bélgesi
i¢in, ayn ayr1 iz degerleri bulunmustur. Cizelge III-1'de her bir bélgeye
ait, ortalama radyal hazlar, standart sapmalari ile sunulmustur.

Bizim buldugumuz degerler, Abt ve Biggs'in (1972) verdigi
degerlerden bir ka¢ km daha fazladir. Ancak, bizim ¢alisgmamzda
kullamilan ayirma giicii, elli y1l 6ncesinde kullanilandan daha yiiksektir ve
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hizlar keskin ¢izgilerden elde edilmigtir. Bu durumda bizim degerlerimiz
¢ok daha giivenilir degerlerdir. Ortalamadan sapma 3c kadardir. Bu

durum hata sinirlari iginde oldugundan, HD 204411'in sabit bir radyal
hiza sahip oldugu sonucuna varilir.

Cizelge III-1 HD 204411'in dl¢tiigtimiiz radyal mz degerleri

Merkezi Dalgaboyu Radyal hiz degerleri
A (km s1)
1 3860 -14.30 £0.47
2 3915 -15.00 +0.60
3 3970 -17.38+0.57
4 4025 -15.29+0.65
5 4080 -15.021+0.34
6 4135 -15.12+0.36
7 4190 -14.47+0.25
8 4245 -14.84+0.62
9 4300 -14.6010.24
10 4355 -14.6910.35
11 4410 -14.76+0.41
12 4465 -15.3110.34
13 4520 -14.73+0.35
14 4575 -14.384+0.60
15 4630 -14.94+0.47
16 4685 -14.93+0.49
17 4740 -14.31+0.20

Ortalama -15.00+0.70

HD 204411'in spektrel degigken olduguna dair gimdiye kadar kesin
bir kamit bulunamamigtir. Bu ¢aligmada kullamilan veriler, yiiksek
ayirma giictinde alinmig spektrumlardir ve daha &nce bagka
aragtirmacilar tarafindan alinan spektrumlardan ¢ok daha kalitelidir.
Retikon spektrumlar1 yaklagik 67 A uzunlugundadir ve merkezi
dalgaboylar1 arasinda 55 A'luk farklar vardir. Her bir bolgenin sonu, bir
sonraki bélgenin yaklagik 10 A'luk bolgesi ile aymdir. Bu gakigan bolgeler,
bize, spektrum degigkenliginin kontrol edilmesi imkanim verir. Cakigan
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bélgelere bakildiginda herhangi bir fark goriilmemistir. Bulunan birkag
fark, muhtemelen kozmik 1g1mimdan kaynaklanan giiriiltiilerdir. Ustelik
bu spektrumlar 1988 ve 1993 yillan arasinda alindiklan i¢in, bu periyod
boyunca herhangi bir degisimin goriilmemesi, y1ldizin spektrel olarak
kararli oldugunu gostermektedir. Cizelge III-2 de cakisan bélgeler
tanimlanmigtar.

Cizelge II-2 Cakigan bélgelerde spektrumun kiyaslanmasi

Merkezi Dalgaboylar: (A) Caklsang)filgeler Tanimlama
(A)

1.Bélge 2. Bilge
3860 3915 3884 - 3894 f
3915 3970 3938 - 3949 g
3970 4025 3996 - 3997 m
4025 4080 4050 - 4057 g
4080 4135 4105 - 4115 g
4135 4190 4160 - 4170 e
4190 4245 4213 - 4225 m
4245 4300 4271 - 4278 m
4300 4355 4324 - 4333 e
4355 4410 4378 - 4389 m
4410 4465 4436 - 4443 g
4465 4520 4488 - 4499 m
4520 4575 4542 - 4553 m
4575 4630 4597 - 4606 g
4630 4685 4652 - 4662 g
4685 4740 4707 - 4717 m
Tammlama:

e = Uyum ¢ok iyi.

f = Uyum iyi olmasina ragmen, Hy dan dolay1 bozunum goériilmekte.
g = Uyum iyi olmasina ragmen, hafif siireklilik kaymas1 goriilmekte.
m = Onemsiz farklar.
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Son olarak, yildizin fotometrik olarak degisip degismedigine bakilmigtir.
HD 204411, daha énceki ¢calismalarda sabit ya da ¢ok uzun periyotlu
fotometrik degigen olarak tanimlanmigtir. Preston (1970), yildizin, UBV
renklerine ve spektrumdaki farklarina bakarak, muhtemel uzun periyotlu
bir yildiz olmas1 gerektigini ileri siirmiigtiir. Winzer'in (1974) yaptig
gozlemlerde, her ti¢ renkteki degigim, birka¢ haftada 0.005 kadirken, iki
yilhk periyot sonunda yine aym degerde kalmigtir. Bu durumda yi1ldizin
degisken olmadig ortaya cikmaktadir.

Adelman'in (1981), spektrofotometrik gozlemlerinden hesapla elde
edilen, (u-b), (b-y) degerleri incelendiginde (b-y) degerinde sistematik
olarak 0.02 kadirlik bir fark bulunmustur. Ancak bu renkler, dogrudan
elde edilen degerler gibi kesin ve gercek degerler degildir. Daha sonra

Maitzen ve Seggewiss (1980), HD 204411 i¢in, A(b-y) degerini 0.015 kadir

olarak bulmuglardir. Buradan yildizin yaklagk, 12 yllik bir periyotla
degistigi ileri stiriilmiigtiir. Ancak Maitzen ve Seggewiss, y1ldiz1 sadece
kisa bir siire gozlediklerinden, sonucun kesinlegtirilmesi i¢in ek
gozlemlerin yapilmasi1 gerekmektedir. Bulduklar1 bu degisimler,
muhtemelen, gézlem yapilan bolgeye ait atmosferik degisimlerden
kaynaklanmaktadir. Cizelge ITI-3'te HD 204411'in Stromgren renklerinin
kargilagtinnlmasi verilmigtir.

Cizelge III-3 HD 204411'in (u-b) ve (b-y) renklerinin kiyaslanmas

u-b b-y Gozlem Yil Referanslar

1.663 +0.056 2 Crawford et.al (1966)
1.664 +0.052 1 1963 Cameron (1966)

1.704 +0.053 1970 Wolff and Morrison (1973)
1.703 +0.048 1971 Wolff and Morrison (1973)

1.678 +0.033
1.704 +0.030
1.676 +0.034
+0.055
1.625 +0.032

1973 Saul J.Adelman (1981)
1974 Saul J.Adelman (1981)
1975 Saul J.Adelman (1981)
1976 Maitzen et.al (1980)

1977 Saul J.Adelman (1981)

- Q0 00 N
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" Bu konuda en son ¢galigma Adelman'in HD 204411 yildizim1 da i¢ine alan,
bir ¢ok kimyasal 6zel yildiz i¢in yaptigh diferansiyel fotometri
caligsmalaridir. Adelman bu ¢aligmalan, 1990 yilinda Amerika Birlegik
Devletleri, Mt. Hopkins'de, 0.75 m lik FCAPT teleskopu ile gézlem
yaparak baglatmigtir. Bu teleskopla, karaakim ol¢iildiikten sonra, her bir
filtre i¢in sirasiyla, gok-ch-c-v-c-v-c-v-c-ch-gék degerleri elde edilmigtir.

Burada ch kontrol yildizina ait okuma; ¢ mukayese yildizina;
v degigen yildiza ait okumalardir. HD 204411'e ait 67 uvby gozlemi dort
yillik bir sezonda elde edilmigtir. Mukayese yildiz1 HD 205314 (HR 8246),
spektrel tipi AOV (Hoffleit, 1982); Kontrol yildiz1 HD 203746, spektrel tipi
A1V (Hoffleit, Saladyga ve Wlasuk, 1983)'dir. Bulunan sonuglar Ek 3'te
verilmigtir. Ek 3'te her yila ait ortalamalardan olan standart sapmalara
bakilacak olursa, her dort renk igin, degigen-kontrol (v-ch) degeri, 0.004
kadir, kontrol-mukayese (ch-c¢) degeri, 0.006 kadirdir. Doért y1l boyunca
sirasiyla, 3, 24, 27 ve 13 gozlem yapilmigtir. v-c degerleri her yil ve her
renk i¢in ortalama 0.002 kadir degerini vermektedir. ch-c ortalamasi da
yine aym degerdedir. Dolayisiyla bu degerler bir sabitligi gostermektedir.
Sonug olarak, HD 204411, spektrel ve fotometrik olarak en azindan dort
yil ya da daha fazla bir siire igin degismeyen bir yildizdur.

111 2- Atmosfer Parametreleri

HD 204411'in atmosferine ait element bollugunu bulmak igin,
atmosferik parametrelerini bilmeliyiz. Bu parametreler, yi1ldiz atmosfe-
rinin etkin sicakh (T,), ylizey ¢ekimi (log g), ve mikrotiirbiilans hizidir
(¢). Bu atmosferik parametreler belirlendikten sonra WIDTH programm
yardimiyla, element bollugu hesab: yapilir.,

Te ve log g parametrelerini bulmak i¢in, fotometrik veriler ve
hidrojenin HAY cizgi profili kullamlmigtir. Atmosfer parametrelerinin

belirlenmesi, model hesab: ve bolluk analizleri i¢in yazilmmg programlar
(REDUCE, ATLAS, SYNTHE, WIDTH) ABD, The Citadel Fizik Bolimii
bilgisayarlarinda ¢alistirlmis, daha sonra Istanbul Universitesi, Fen
Fakiiltesi, Fizik Boéliimii VAX Bilgisayarinda sentetik spektrumlar
OVERPLOT program yardimiyla olugturulmustur.
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Erken tip yi1ldizlarda ¢ekim ivmesini, geg tip yildizlarda ise sicakhg
bulmak i¢in hidrojenin Balmer ¢izgileri kullamihr. Bir Balmer ¢izgisinin
yangenigligi, artan yiizey ¢ekim ivmesi ile biiyiir. Boylece ¢izginin esdeger
genigligi de artar. Bu bagimhhktan yararlanmp, yiizey ¢ekim ivmesi
bulunmaktadir. Bizim ¢aligmamizda, HD 204411'in daha énce Adelman
(1981) tarafindan elde edilmig, optik bélge spektrofotometrik ortalama
akilar1 ve DAO'dan alinan 19.8 A /mm'lik retikon spektrogramlarindan
ol¢tilen HY profili kullamlmigtir. Gozlenen ve hesap edilen aki dagilimlar:
ve H,, profilleri igin en iyi uyum, A 5200A szelligini de igeren, T = 8400 °K,
log g=3.3 ve [ 0.5 ] dex metallilikli modelde saglanmigtir. Sekil III.1 de
ATLAS 9 (Kurucz, 1993) model programi ile hesapladifimz enerji
dagilim ve gézlemsel degerlerle olan uyumu gériilmektedir. Hata miktar:
sicaklik i¢in + 50 °K, log g icin ise * 0.2 dir. Sekil IIL.2 ise, farkh
metallilikte {i¢ ayri modelin hesaplanan gérsel balge akilarim
vermektedir. Sekilde de goriildiigii gibi, metallilik artarken, siireklilik

5200 A civarmda (1.9 11) bozulur.
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HD 284411l

3.0 2.5 2.0 1.5
1/Havelength (inverse microns)

Sekil III-1. HD 204411' in enerji dagilimi, + igaretleri gozlenen
degerlere karsihk gelmektedir.
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Sekil II1-2. Farkli metallilikteki modeller i¢gin hesaplanan gorsel
bolge akilar.
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Bu yildiz i¢in bizim buldugumuz sicaklik degeri diger aragtirma-
cilarin buldugu degerlerden daha kiigiiktiir. Bu da bizim buldugumuz
element bolluklarimin kiigiik oldugunu goésterir. Bunun sebebi, bizim
kullandigimiz yeni model atmosferleri, daha iyi gf degerleri ve atomik
cizgi soniimleme sabitleri ile, daha kaliteli spektrogramlarin élgiilen
bolluklara olan etkileridir.

Mikrotiirbiilans hizinin, bir spektrel ¢izginin genigliginde neden
oldugu artis, ¢izginin egdeger genigligini de arttirir. Bir elementin bollugu,
esdeger geniglik degerlerinin Sl¢iimlerinden itibaren hesaplandigindan,
bolluk degerleri de degigir. Aym1 elementin spektrel cizgilerinin egdeger
genigliklerinden yararlamp, tek bir bolluk degeri bulmamz gerektigi igin,
cesitli mikrotiirbiilans hiz degerleri kullamlip, bolluklar hesaplanir.
Esdeger geniglige bagli olmayan bolluk degerlerini veren mikrotiirbiilans
hizi, aradigimiz deger olur. Mikrotiirbiilans hizin1 hesaplamak igin
genellikle Fe I ve Fe II ¢izgilerinden yararlanilir. Bizim ¢aligmamizda
Fe I, Fe II nin yam sira Cr I, Cr II ve Ti II ¢izgilerinin cegitli
mikrotiirbiilans hiz degerlerindeki bolluklarini bulmak tizere, WIDTH
programi kullamlmagtar.

Daha once belirlenmis olan T,, log g ve egdeger genislik degerleri,
programa verilir. Iterasyon yapmak icin ise baglangi¢ mikrotiirbiilans
degerleri secilir. Bu ¢ahgmada ilk mikrotiirbiilans deger aralify olarak,
0 km/sn den 5 km/sn ye kadar degerler alinmigtir. Her bir mikrotiirbiilans
degerinden hesaplanan bolluk degerleri ile, egsdeger genisglikler arasindaki
bagintiya bakilmig, elementlerin ¢izgileri i¢in, en son bulunan

[ log (bolluk) - esdeger geniglik ] bagintisinda sagilimi artiran gizgiler

ayiklanmigtir. Bu ¢izgiler ya blend cizgilerdir ya da atomsal parametre-
leri yeterli duyarhlikta belirlenmemis ¢izgilerdir.

Her bir mikrotiirbiilans iz i¢in bulunan bolluk degerleri ile, esdeger
geniglik arasindaki bagintiy1 veren dogrunun egiminin igaret degistirdigi
mikrotiirbiilans hiz aralifa belirlenmistir. Bu araligi her hesaplama
sonucu biraz daha kiigiilterek, bagimntiy: veren dogrunun egiminin en kiigiikk
oldugu mikrotiirbiillans h1z1 elde edilmigtir. Bizim ¢ahgsmamizda
buldugumuz mikrotiirbiilans degerleri Cizelge I11-4'te goriilmektedir.
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Cizelge ITT-4 Olgtiigiimiiz mikrotiirbiilans degerleri

Element Cizgi gf &y log N/H € log N'H
say1s1 referanslan
Fel 160 MF 0.0 -3.9610.27 0.0 -3.9610.27
180 MF&KX 0.2 -3.94140.27 0.0 -3.9610.26
Fe Il 33 MF 1.0 -4.3910.20 0.3 -4.18+0.19
73 MF&KX 0.0 -4.02+0.29 0.0 -4.02+0.29
Crl 27 MF&KX 0.2 -4.9310.24 0.2 -4.93+0.24
Crll 33 MF&KX 0.9 -5.3210.27 0.9 -5.3210.27
Till 54 MF&KX 0.8 -6.741+0.30 0.7 -6.7240.30

Burada &; egdeger geniglige en az bagimh tirbiilans hz, & de
olgiilen bolluklarin sagilimi diizeltildiginde bulunan tiirbiilans hizidar.
Bizim ¢alismamizda Fe I ve Fe II c¢izgilerinden bulunan ortalama
tiirbiilans lhiz1 0.30 km/sn dir. Model hesaplamalarimizda ise magnetik
alan etkisini de hesaba katarak bu degeri 2 km/sn olarak kullandik.

ITL 3- Model

ATLAS, kuramsal olarak yildiz atmosfer modellerini hesaplamak
tizere R.L. Kurucz (1970) tarafindan FORTRAN IV dilinde yazilmig bir
bilgisayar programidir. Bizim g¢alismamizda ATLAS9 programm
kullamlmigtir (Kurucz, 1993). Model atmosfer hesaplarinda yerel
termodinamik denge varsayimi temel alinarak, su yaklagimlar yapihr:

1- Atmosfer kararli haldedir.

2- Yildiz atmosferinde enerji akisi derinlikle degismez.

3- Atmosfer homojendir ve graniil, spikiil, leke gibi olugumlar yoktui'.

4- Atmosfer y1ldizin yarigapina goére ¢ok incedir ve katmanlar paralel
diizlemlerden olugmustur.

5- Atmosfer katmanlarimin normal dogrultuda birbirlerine gore
hareketleri yoktur.

6- Atomsal bolluklar biitiin atmosfer boyunca sabittir.

Bu varsayimlardan hareket ederek, bir iterasyon iglemi ile model
atmosferi tammlayacak parametreler bulunur.
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HD 204411 yildiz1 igin, model atmosferini hesaplamak tizere ATLAS9
programuna verilen veriler ve bolluk degerleri Ek 4'te, sonug¢ olarak gikan
model atmosfer parametreleri de Ek 5'te verilmigtir. Ek 5'te, T,, etkin
sicakhiga, GRAVITY, log g degerine kargihik gelmektedir. RHOX, yildiz
atmosferinde optik derinligi gostermektedir. T; sicakhk, P; basing, XNE;
elektron say1 yogunlugu, ABROSS; opasite, ACCRAD; radyasyon basinc
ve VTURB Tiirbiilans hzidir.

ITL4- Spektrum Sentez Programi: SYNTHE

Spektrum Sentez programlari 1965 yilindan bu yana geligtirilmeye
baglanmig, Kurucz ve Furenlid (1981), ve Kurucz ve Avrett (1981)
tarafindan son gekline getirilmigtir.

Spektrum hesaplamalar: bir atmosfer modelinin varligini gerektirir.
Bu modeller giines atmosfer modeli gibi test edilebilen modeller veya,
radyatif ve konvektif denge modelleri gibi teorik modellerdir. Bu
modellerin mutlaka bir yi1ldiza ait olmasi gerekmez, érnegin bir gezegen
atmosferi veya bir laboratuvar kaynag da olabilir.

Modelleri elde etmek igin elde bulunan ¢izgi verileri iki gruba aynhr.
Birinci grupta tiim c¢izgiler i¢in kaynak fonksiyonu olarak, Plank

fonksiyonu B,, (= 2hv3 / 2 (ehv /KT - 1y) ya da dig katmanlardaki yerel

termodinamik dengenin olmadi@: varsayimina uyan kaynak fonksiyonlar:
kullamhr.

SYNTHE programinda bu ilk grup g¢izgiler, belirli bir dalgaboyu
arahigindaki toplam ¢izgi absorpsiyonunun hesabinda gereklidir.

Ikinci grup ¢izgilerde B,, yerel termodinamik denge durumuna
indirgenerek, her bir ¢izgi i¢in ayr1 ayr1 kaynak fonksiyonu hesaplanmir. Bu
hesaplamada kaynak fonksiyonlari, giines modelinde kullanilan baglangi¢
katsayilarindan elde edilir. Bu ikinci grup gizgiler yardimiyla da, her bir
dalgaboyundaki ¢izgi opasiteleri ve kaynak fonksiyonlar: toplanarak, bir
6nceki gruptan hesaplanan ¢izgi opasitesi ve kaynak fonksiyonlariyla
birlegtirilir.

Kisaca program, yerel termodinamik dengenin olmadigi durumdaki
opasite ve kaynak fonksiyonunu hesaplayip, dengenin oldugu durumdaki
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opasite ve kaynak fonksiyonuna ve siirekliligin kaynaklandig bélgenin
opasitesi ve kaynak fonksiyonuna eklenir. Her bir ¢izgi merkezi i¢cin ve her
bir dalgaboyu i¢in aki ve giddet hesaplanar.

SYNTHE program, dalgaboyu araliklarina diigen, ya da rastlagan
element listesini gikartir. Her bir ¢izgi i¢in, hava ya da vakumdaki
dalgaboyu, en biiyiik ve en kiigiik enerji degerleri ve gf degerleri
verilmelidir. Ayrica diger 6zellikler de belirtilebilir. Ornegin, en biiyiik ve
en kiigik J (i¢ kuvantum sayisi1) degerleri, en iist ve en alt diizey
numaralari, Radyatif Stark ve van der Walls soniimleme sabitleri, varsa
izotopik ¢izgilerin kesirsel bolluklan, bilgiler ve kaynakg¢alar.

Daha sonraki tek tek ¢izgi hesaplarinda ise, otoiyonizasyon
parametreleri, ¢izgi siddeti, en iist ve en alt diizeylerin déniistim katsay:
indisleri, elektron dagilim belirtilebilir.

Spektrum Sentezinin en 6nemli basamag grafigin hazirlanmasidir.
Bu gekilde gesitli amaglar hakkinda bilgi edinilebilir, 6rnegin, spektrum
iizerinde bir biitiin olarak galigilmak isteniyorsa, bir ya da daha fazla
gozlenen spektrumla, sentetik spektrum kiyaslamasi yapilacaksa, detayh
olarak tek tek cizgiler incelenmek isteniyorsa, ¢izgilerin tammlanmasi ve
ortiilmiis cizgiler bulunmak isteniyorsa, Spektrum Sentez programm
kullamlabilir.

Bizim ¢alismamizda SYNTHE programi kullamilarak, HD 204411'in
her bir retkon bolgesi i¢in sentetik spektrumlan olugturulmus, bir érnek
de Ek 7 de verilmigtir. Elde edilen yeni ¢izgiler ise Ek 8'de sunulmustur.

I1L.5- HD204411 Yildiz Atmosferinin Kimyasal Bilegimi

ITL5- 1- Bolluk Analizi

Daha énce ATLAS9 programi ile hesapladigimiz etkin sicaklik
(T = 8400), yiizey ¢ekimi (log g=3.3) ve mikrotiirbillans iz (¢=0.30 km/sn)
ile spektrogramdan, REDUCE program: ile ol¢tiglimiiz egdeger
geniglikleri, WIDTH programinda kullanarak, element bolluklarini
hesapladik (bkz.Ek 4).
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IIL5- 2- Bolluklarin kiyaslanmasi

HD 204411 soguk Ap yildiz: i¢in buldugumuz bolluk degerleri,
68 Tauri (HD 27969 = HR 1389) (A2 IV-V); 21 Lyncis (HD 58142 = HR
2818) (AOm A1V) ve aDraconis (HD 123299=HR 5291) (AOIII) gibi
normallik sitmrindaki erken A tipi yildizlarla (Adelman, 1994) ve HD
137909 =B CrB, (Sr-Cr-Eu), HD 176232 =10 Aql (Sr-Cr) ve HD 201601 =
v Equ (Sr-Cr-Eu) gibi Ap yildizlariyla ve soguk Ap yildizlarina ait ortama
degerlerle (Adelman, 1973) kiyaslanmig ve sonuglar Ek 6'da grafik
halinde sunulmusgtur.

Grafikten de goriilecegi gibi HD 2044111'deki bolluk degerleri,
normallik stmrindaki yildizlarin degerleriyle olduk¢a uyusmaktadar.
Ozellikle Sc elementi, normal yildizlarin degerlerine yakin bir bolluk
gosterirken, Cr ve Sr bagta olmak iizere difer elementler sofuk A,
yildizlarinin degerlerine yakin gikmaktadir. Eu elementinin ise g
kuvvetli ¢izgisi V 1I ¢izgisi ile blend durumunda oldugu i¢in ancak bir ¢izgi
ile bolluk hesab: yapilabilmigtir.

I11.5-3-HD 204411'in Atmosferinde Saptanan Elementlerin Ayrintth
Incelenmesi

HD 204411 (=HR8216)"in ¢izgi tanisi, ¢ogunlukla , Moore'un (1945)
multiple ¢izelgesinden faydalamlarak yapilmigtir. Her bir elementin 6nce
minimum giddetli ¢izgileri alinmig, sonra ¢galismaya yardimci olmasi
amaciyla "Dalgaboyu Rastlagma Istatistigi” program (WCS=Wavelength
Coincidence Statistics Study, Cowley ve Adelman, 1990) ¢ahgtirilmgtir.
Elde edilen degerler, Moore'un (1945) dalgaboyu ve siddet degerlerinin
yerine kullamlmigtir. Asagida elde edilen elementlerin tanimlanmas: ve
Moore (1945) disindaki referanslar verilmigtir. Tamimlamalarda
kullanilan igaretlerden, **** ve *** bol ve kolay tammlanabilen
elementleri, 2,* ve ** ise var olmasi az muhtemel elementleri
gostermektedir.
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1- H I: Spektrumda gozlenebilen en son Balmer ¢izgisi H9'dur.

2- C I: Moore, 1965); WCS de bulunamamgtir. Ancak 6, 14, 16 ve 17
multipleli ¢izgiler tammlanmigtir. Cogu 4 ve 4'ten biiyiik siddetteki
cizgilerle birliktedirler.

3- Mg I. WCS=** 3, 10, 11, 14, 15, 16, 17, 18 ve 47 multipleli
cizgiler mevcuttur, en kiigiik giddet 1'dir.

4- Mg II: WCS=*** 4, 5, 9, 10, 18 ve 28 multipleli ¢izgiler vardir.
Minimum giddet 2'dir.

5- Al I: WCS= ?, 1 multipleli iki ¢izgi vardar.

6- Si I: (Moore, 1965); WCS de bulunamamgtir. Bununla beraber, 3
multipleli 2 3905.523 kuvvetli ¢izgisi muhtemelen bir Cr II ¢izgisiyle
birliktedir.

7- Si II: (Moore, 1965); WCS=* En kuvvetli ¢izgilerden 1, 3, 3.01,
7.06 ve 7.26 multipleli cizgiler vardir. Siddetleri 3 ve 3'ten biiyiiktiir.

8- Ca I: WCS=+*** 2, 4,5, 6, 23, 26, 36, 37, 38, 39, ve 51 multipleli
cizgiler mevcuttur. Elde edilen en kiigiik giddet 4'tiir.

9- Ca II: WCS=* 1 multipleli, iki kuvvetli ¢izgisi kesin olarak
tammmlanmsgtar.

10- Sc II: WCS=*** 1, 7, 8, 14, 15 ve 24 multipleli cizgileri
bulunmustur. 4 siddetindeki ¢izgiler bazen olgiillememigtir.

11- Ti I: (Forsberg, 1991); WCS=*** 13 ve daha biiyiik siddetteki
pek ¢ok ¢izgi belirlenmisgtir.

12- Ti II: (Huldt et. al., 1982); WCS=***+* 11'den siddetli pek ¢ok
¢izgi mevcuttur.

13- V II (Iglesias, 1988); WCS=** 5'ten daha zay:f siddetteki ¢izgiler
bulunmugtur.

14- Cr I: (Kiess, 1953); WCS=**** pek ¢ok ¢izgisi bulunmugtur,
minimum giddeti 5'tir.

15- Cr II: (Kiess, 1953; Dworetsky, 1971); WCS=**** 1'den biiyiik
siddetli ¢izgilerin yamsira, Dworetsky'in HgMn yildizlarindan tammladigs
cizgilere de rastlanmigtar.

16- Mn I: (Catalan et.al., 1964); WCS=*** giddeti 5'ten biiyiik
cizgiler mevcuttur.

7- Mn II: (Iglesias ve Velasco, 1964); WCS=**** 5, 6, 7, multipleli
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pek ¢ok ¢izgi bulunmugtur. Cogu tanimlanmamsgtir. Cizgi giddeti 30
ve daha biiyiiktiir.

18- Fe I: WCS=**** giddeti 2 olan gizgiler kesinlikle bulunurken, 1
siddetli cizgiler de muhtemelen tanimlanmigtir. Kiess, Rubin, ve
Moore'dan da (1961) 3 siddetine kadar olan Fe I ¢izgilerinin tanim
yapilmigtir. En yeni tanimlarsa Nave ve ark.1n (1994) multiple
¢izelgesinden elde edilmigtir.

19- Fe II: WCS=**** cegitli gsiddetlerdeki ¢izgiler mevcuttur. Pek ¢ok
cizgitanimi Dworetsky (1971), Johansson (1978) ve Guthrie'nin (1985)
kaynaklarindan alinmigtir.

20- Fe III: WCS=* multiplesi 4, siddeti 10 olan tek bir A 4419.52
¢izgisi tamimlanmigtir.

21- Co I: WCS=** 60'tan biiyiik giddetteki ¢izgiler bulunmugtur.

22- Ni I: WCS=** 1'den biiyiik giddetteki ¢izgiler bulunmugtur.

23- Ni II: WCS=* 1'den biiyiik siddetteki ¢izgiler bulunmugtur.

24- 7Zn I: WCS'de bulunamamistir, fakat giddeti 75 olan A 4722.159
cizgisi muhtemelen vardir.

25- Sr II: WCS=+** 1 ve 3 multipleli kuvvetli ¢izgileri bulunmusgtur.

26- Y II: (Nilsson, Johansson ve Kurucz, 1991) WCS=* multipleleri
1, 5,6, 7,12 ve 14 olan ve 215'ten biiyiik siddetteki ¢izgiler bulunmusgtur.

27- Zr 11: WCS=* 5'ten biiyiik siddetteki ¢izgiler bulunmustur.

28- Mo II: (Kiess, 1958) WCS=* giddeti 200 olan iki kuvvetli ¢izgisi
blend durumundadir. 100 siddetinde de iki ¢izgi bulunmustur fakat
2 4372.638 cizgisi yoktur.

29- Cd I: WCS=? 2 multipleli 50 giddetindeki tek bir cizgisi
muhtemelen mevcuttur.

30- Ba II: WCS=** 3 4554.033 kesinlikle varken, » 4130.648,
2 4166.003 ve A 4524.928 muhtemeldir.

31- La II: WCS=* A 3929.22, » 3949.10 ve 1 4086.72 cizgileri
muhtemelen mevcuttur. Ik ¢izgi Ti I ile, ikinci ¢izgi de Fe I ile
ortilmiigtiir. '

32- Ce II: (Meggers, ve ark., 1975) WCS=* sadece . 4186.60 ¢izgisi
muhtemelen vardur.

33- Pr II: (Meggers, ve ark., 1975) WCS' de bulunamamastir. Fakat

37



multipleleri, 4, 8, 11 ve 26 olan yedi muhtemel ¢izgi ekseriya, blend
durumda bulunmustur ve siddet degerleri 2500 civarindadar.

34- Nd II: (Meggers, ve ark., 1975) WCS=* 300'den biiyiik giddetteki
bes ¢izgi bulunmustur; A 3863.33, A 4012.25 ve A 4303.58.

35- Sm II: (Meggers, ve ark., 1975) WCS'de bulunmamigtir. Fakat
gozlenen bilgede dort kuvvetli ¢izgisi mevcuttur. 2 3885.29 ve A 4424.34
cizgileri Fe I'in 2 3884.339 ve Cr I'in A 4424.281 ¢izgileri ile blenddir. Diger
iki cizgisi ise A 3854.21 ve A 3922.40 tir.

36- Eu II: (Meggers, ve ark., 1975) WCS' de bulunamamgtir. Oysa ii¢

kuvvetli cizgisi A 3930.48, A 4129.70 ve A 4205.05 V II ile blend olarak

bulunmustur.

37- Hg II: (Reader ve Corliss, 1980) WCS=? A 3983.86 ¢izgisi
muhtemelen vardir. 86.5 mA egdeger genigligindeki bu ¢izgi, sadece blend
halinde bulundugu Fel ve Cr I gizgileriyle agklanamaz.

Tammlanan bu ¢izgiler, multiple, siddet ve egdeger genislikleriyle
Ek2' de verilmigtir.
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IV. TARTISMA VE SONUC

Normal ve Ozel A tipi yildizlarin spektrum sentez teknigini de
kullanarak, element bolluklarinin incelenmesi i¢in, daha 6énce Eu-Cr
olarak siniflandirilan 6zel A tipi y1ldiz HD 204411, ¢alismanmn temelini
tegkil etmektedir. Sonuglar, bu y1ldizin atmosfer 6zellikleri ile, normal
yildizlarin atmosfer 6zelliklerinin kiyaslanmas: geklindedir.

Bulunan sonuglar, I-1 béliimiinde belirtilen amaglar paralelinde
asagidaki gibi siralanabilir:

1- Gozlem Materyali ve Esdeger Geniglik:

Adelman' 1n 1988-1993 tarihleri arasinda DAO'da HD204411 6zel
yildizi igin elde ettigi spektrumlar ilk kez bu ¢alismada kullamlmig ve
REDUCE program yardimiyla ¢izgi egdeger geniglikleri hesaplanmgtir.

2- Radyal hizlar:

Stzkonusu egdeger genigliklerden itibaren, blend olmayan kuvvetli
cizgiler secilmis ve eldeki daha kaliteli verilerle daha dogru radyal hiz
degerleri elde edilmisgtir.

3- Cizgi Tamisi:

HD 204411 yildizimin ¢izgi tamsinin iki ayn yoni vardir:

a) Daha onceki ¢aligmalarda bu yildizin 1500 ¢izgisinin tanisi
yapilmigtir (Sargent ve ark. 1969). Bu ¢aligmada ise kullamlan ayirma
giicti yiitksek spektrumlar yardimiyla ve klasik karsilagtirma yontemiyle
yaklagik 2000 ¢izginin tams1 yapilmig (Ek 2) ve ¢alismanin bu béliimii
i¢cin ilk kez WCS (Wavelength Coincidence Statistics Study: Dalgaboyu
Rastlagma Istatistigi) yontemi kullamilmigtir (I11.5-3).

b) Buna ek olarak, "Spektrum Sentez" programi uygulanmis, ve daha
once tanis1 yapilamayan 300 yeni ¢izgi daha bulunmustur (Ek 8).

4- Degiskenlik:

Yildizin bu 6zelligi ii¢ veriye gore incelenmigtir:

1988-1993 yillar arasinda elde edilen spektroskopik ve fotometrik
materyal, ilk olarak bu ¢aligmada kullamlmig, sonuglar radyal iz
olglimleri ile birlestirilerek, yildizin en azindan bu periyot igerisinde
degisken olmadig bulunmustur.

5- Atmosfer Parametreleri ve Model:

Atmosfer modellerinin elde edilisinde opasite kaynaklarinin eksik
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olmamas1 son derece 6nemlidir. ATLAS9 program opasite kaynag
yoniinden daha 6nceki programlara kiyasla ¢ok zenginlegtirilmigtir. Bu
agidan HD 204411 yildizanin, elde edilen atmosfer modeli, katmanlar,
fiziksel parametreler cinsinden daha gergekg¢i olarak belirlendigi icin,
element bollugu hesaplarinda daha dogru sonuglar verecek niteliktedir.

Bu yeni modele bagh olarak (T ,=8400 °K, log g= 3.3, £=0.3 km/sn),
etkin sicaklik ve yiizey gravitesi, bu y1ldiz i¢in daha 6nce elde edilenlere
kiyasla daha diigiik gkmigtir. Béylece soguk Ap yildizi grubunun
temsilcisi oldugu iyice belirginlegmigtir.

6- Spektrum Sentezi:

Kurucz'un SYNTHE programi sayesinde bu yildiz i¢in ilk defa

olugturulan sentetik spektrum bize, ¢izgi tamsimn yamsira, T = 8400 °K,
log g=3.3 ve £ =0.3 km/sn olan ve A 5200 anormalligine uyan modelimizin

gozlenen spektrumla uyugtugunu ve bunun sonucu olarak da elde edilen
element bollugunun, yildizin gergek 6zelligini daha dogru olarak
yansittigin: gostermistir.

7- Element Bollugu:

Element bollugu hesabinda kullanilan en 6nemli parametrelerden
bir tanesi de osilator giddetleridir. HD 204411 yildizinin, daha énce
yapilan element bollugu ¢aligmalarindan farkh olarak, bu ¢aligmada ilk
kez, en yeni deneysel gf degerleri kullamlmigtir. WIDTH program
yardimiyla elde edilen bolluk degerleri, bu yildizin daha &nceki
caligmalarinda belirtildigi gibi Eu-Cr grubundan degil, Eu-Cr-Sr
simifindan bir Ap yildiz1 oldugunu gostermistir.

Bu ciimleden olarak, HD 204411'de Ca, Ti, Cr, Mn, Fe, Co, Sr, Zr, Ba,
Pr, Nd ve Sm elementleri giineg degerlerinden +0.4 dex daha fazla bolluk
gostermektedir. Si, V, Ni, Y, La, Eu giines degerleri ile 0.3 dex'lik bir
uyusum igindedirler. Mg ve Sc ise giinegten -0.4 dex ile -0.7 dex daha az
bolluk giostermektedirler.

Ek 6'da, y1ldizin hesapladigimiz bollugunu, benzer spektrumdaki
diger 6zel ve normal A tipi yildizlarla ve soguk A.p yildizlarimin ortalama
degerlerini de goézoniine alarak, giineginin bolluk degerleri ile
kiyasladigimizda, goriildiigii gibi, HD 204411 ortalama bir anormallik
gostermektedir (111.5- 2).
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V. OZET

Normal ve Ozel A yildizlarinin, Spektrum Sentez Teknigi ile Atmosfer
Yapilarinin Incelenmesi igin, A tipi normal ve 6zel yildizlar kisaca
tamtildiktan sonra, sofuk bir A, yildiz1 olan HD 204417’in 3860- 4740 A
aralhiginda alinan spektrumundan, yaklagik 2000 ¢izginin egdeger genigligi
olgilip tamis1 yapilmigtir. Yiiksek ayirma gii¢lii spektrumlar, REDUCE
programm kullanilarak olgiilmiis, ATLAS9 programi yardimiyla model
atmosferi hesaplanmigtir. Bunun yaninda tanis1 yapilan cizgiler
yardimiyla HD204411 icin WIDTH pogramindan elde edilen bolluk
degerleri, normal ve 6zel A tipi y1ldizlarin ve giinegin bolluk degerleriile ve
daha 6nceki galigmalarla kiyaslanip, anormal bolluk gésteren elementler
belirlenmigtir. Aym:1 zamanda yildizin Cr-Eu alt grubundan degil,
Eu-Cr-Sr grubundan oldugu ortaya gkmgtar.

Ayrica yildizin radyal hizina, fotometrik ve spektroskopik
degigskenligine bakilarak, en azindan dért yillik bir periyoet boyunca
degigken olmadig1 sonucuna ulagilmigtar.

Daha sonra SYNTHE programi yardimiyla, yildizin sentetik
spektrumu olugturulmusg, bu sekilde gozlenen spektrum ve sentetik

spektrum kiyaslamasi yapilmigtir. Sonugta Tee= 8400 °K, log g= 3.3,
£=0.30 km/sn ve metalliligi 0.5 dex olarak hesapladifimiz model atmosfer,

A 5200 A anormalligi de dahil olmak iizere gozlemlerle uyugmustur. Bu

verilerle olugturulun sentetik spektrumda baz cizgilerin giozlenenden
daha kuvvetli oldugu goriilmiigtiir. Bunun temel sebebi, blend ¢izgilerin
bollugu arttirmasidar.

Sentetik spektrumdan elde edilen yeni cizgiler liste halinde
sunulmusgtur. Yildizin element bollugu aym1 siniftaki normal ve &6zel
yvildizlarin bolluk degerleri ile kiyaslanmis ve baz1 degerlerin normal
yildizlara uydugu, bazilarimin ise ortalama bir anormallik gosterdigi
bulunmustur.
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SUMMARY

THE ATMOSPHERICANALYSIS OF THE NORMAL AND PECULIAR A STARS BY
USING SPECTRUM SYNTHESIS TECHNIQUES

For the Atmospheric Analysis of The Normal and Peculiar A Stars by
using Spectrum Synthesis Techniques, after a brief introduction of normal
and peculiar A type stars, about 2000 spectral lines of the cooler peculiar
star HD 204411 have been identified over the spectral range 3860-4740 A
by comuting their equivalent widths. The high resolution spectrograms of
the star were measured by using REDUCE and the metal rich model
atmospheres were calculated by using ATLAS9 computer programs. With
the aid of identified spectral lines, the abundance values of HD 204411
obtained by using the WIDTH program have been compared with those of
the normal and peculiar A type star and of the sun as well as with the
values obtained from previous studies and hence elements that show
abnormal abundances have been determined. Furthermore, it has been
found that HD 204411 belongs to the Cr- Eu- Sr subgroup and not to the
Cr-Eu group.

Also, we have investigated the variability of the radial velocity, the
photometry and the spectrum and have concluded then the star has not
exhibited any variability over the four years.

Employing the SYNTHE program we constructed the synthetic
spectrogram for comparison purposes. We have obtained that, the adopted

model atmosphere with To= 8400 °K log g = 3.3, £=0.30 km/sn and 0.5 dex
enhanced metals fits the observed A 5200 A broad continium region. Later
we used these values to produce a predicted spectrum of the entire
observed region. It has been observed that some lines in the synthetic
spectrum are stronger than the observed lines. This strongly suggests that
blending has increased the derived abundances.

The new lines obtained from the synthetic spectrum have been given.
After to comparing abundance values of the normal and peculiar stars that
belong to the same spectral group with those of the HD 204411, we have
found that the elemental abundance abnormalies of the star are relatively
mild.
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams:

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyu  (mA) Dalgaboyn Dalgaboyu
8860 A Bolgesi
3827.405 18.8 0.134 0.13 3827.588 Fe 1(284)3827.572(1)
3827.641 85.1 0.404 0.20 3827.824 Fe 1(45)3827.825(75r)
3827.966 12.7 0.067 0.18 3828.149 (Ti I(189)3828.187(200))
3828.316 13.5 0.079 0.16 3828.499 Fe I(287)3828.510(1n)
3828.625 1.7 0.016 0.10 3828.808
[ 3828.943 9.2 0.059 0.15 3829.126 Fe I(948)3829.125((1))
3829.185 120.1 0.510 0.22 3829.368 Mg I(3)3829.3549(40)
3829.537 39.9 0.157 0.24 3829.720 Fe I1(221)3829.771((2));:Mn I(6)3829.679(100)
3829.925 17.1 0.092 0.18 3830.108
3830.224 21.5 0.042 0.49 3830.407
3830.676 16.5 0.049 0.31 3830.859 Fe I1(284)3830.850(1)
3831.513 16.7 0.070 0.23 3831.696 Ni I(31)3831.690(20}
3832.118 95.9 0.459 0.20 3832.301 Mg I(3)3832.2996;.3037(80r)
3834.070 42.0 0.203 0.19 3834.253 Fe I(20)3834.225(100x)
3835.189 3835.372 HY 3835.386
3835.914 13.0 0.080 0.15 3836.097 Ti II(12)3836.084(4);Cr 1(70)3836.07(12)
3836.702 8.5 0.039 0.20 3836.885 (Zr II(16)3836.761(60))
3837.713 11.1 0.033 0.32 3837.896 Cr I(K)3837.88(5h)
3838.109 107.2 0.519 0.19 3838.292 Mg I(3)3838.2918,.2943(100r)
3838.312 7.8 0.034 0.22 3838.495
3839.077 16.9 0.121 0.13 3839.260 Fe I1(529)3839.259(7)
{ 3839.434 17.8 0.089 0.19 3839.617 Fe I1(995)3839.614(2w)
3839.639 17.3 0.086 0.19 3839.822 Mn I(6)3839.779(500h)
3840.255 62.2 0.330 0.18 3840.438 Fe 1(20)3840.439(80x)
3840.864 63.8 0.350 0.17 3841.047 Fe I1(45)3841.051(80r)
3841.094 40.9 0.204 0.19 3841.277 Cr 1(69)3841.277(50)
[ 3841.641 8.7 0.056 0.15 3841.824
3841.857 19.1 0.082 0.22 3842.040 Co I(33)3842.047(30);Cr I1(70)3842.024(20W)
3842.797 31.5 0.112 0.27 3842.980 Fe I(221)3842.901(2);Sc II(1)3843.000(4);Zr II(7)3843.303(30}
3843.079 42.0 0.233 0.17 3843.262 Fe 1(528)3843.259(8)
3843.530 25.% 0.088 0.27 3843.713 Fe I1(703)3843.72(p)
[ 3843.795 15.5 0.089 0.16 3843.978 Mn I(6)3843.988(500h)
3843.978 37.9 0.181 0.20 3844.161 Mn II{(I)3844.167(200)
58644.650 26.9 0.075 0.34 38544.833 Fe II(D}3844.78(p)
3845.000 48.1 0.266 (.17 3845.183 Fe I{124)3845.170((5));Fe 11(127)3845.18(p)
3845.293 41.8 0.213 0.18 3845.476 Co I(34)3845.468(60)
3845.504 25.7 0.152 0.16 3845.687 Fe 1{771)3845.692((1}))
3845.795 27.6 0.124 0.21 3845.978 Fe I(703)3846.00((Iw))
3846.205 50.7 0.207 0.23 3846.388 Fe I(804)3846.412(2)
3846.620 62.3 0.287 0.20 3846.803 Fe I1(664)3846.803(8)
3847.202 26.6 0.095 0.26 3847.385 V II(156)3847.340(100);Cr I(K)3847.38(10WH)
3848.062 29.9 0.141 0.20 3848.246 Mg II(5)3848.24(7)
3848.398 7.1 0.026 0.25 3848.582
3848.785 28.7 0.147 0.18 3848.969 Cr I(69)3848.983(150W)
3849.168 37.9 0.215 0.17 3849.352 Cr I(138)3849.365(50)
3849.365 55.8 0.282 0.19 3849.549 Cr I(24)3849.534(40) .
3849.791 96.5 0.466 0.19 3849.975 Fe 1(20)3849.969(40)
3850.180 32.5 0.084 0.36 3850.364 Mg I1I(5)3850.40(6);V II(11)3850.403(30)
3850.636 51.7 0.284 0.17 3850.820 Fe I1(22)3850.820(12)
3852.024 24.8 0.094 0.25 3852.208 (Cr 1(24)3852.221(60));Ni 1X(11)3849.58(2)
3852.390 51.5 0.257 0.19 3852.573 Fe I1(73)3852.574(6);Cr 1{11)3862.56(15)
3852.973 25.4 0.105 0.23 3853.157 Cr I(69)3853.188(50)
3853.224 39.4 0.158 0.23 3853.408 Fe I1(429)3853.462((1))
3853.483 65.1 0.331 0.18 3853.667 Si II(1)3853.664(100h)
3853.797 17.8 0.057 0.30 3853.981 i
3853.991 9.4 0.086 0.10 3854.175 Sm II(-)3854.209(300)
3854.132 58.0 0.235 0.23 3854.316 Cr I(69)3854.229(100)
3854.601 42.2 0.102 0.39 3854.785 Cr I(K)3854.80(50w)
3855.112 32.7 0.168 0.18 3855.296 Cr I(69)3855.296(50)
3855.370 47.9 0.140 0.32 3855.554 Cr I(69)3855.58(100)
[ 3855.635 16.4 0.117 0.13 3855.819 Fe I{567)3855.846((1w})
3855.832 121.2 0.442 0.26 3856.016 si II{1)3856.017(500h)
3856.176 93.4 0.446 0.20 3856.360 Fe I(4)3856.373(501)
3857.237 4.6 0.041 0.11 3857.421
3857.430 30.6 0.176 0.16 3857.614 Cr I(69)3857.631(100w)
3858.117 43.2 0.256 0.16 3858.301 Ni I(32)3858.301(40r)
3858.698 57.8 0.253 0.21 3858.882 Cr I{138)3858.89 (50w)
3859.027 50.7- 0.302 0.16 3859.211 Fe I1(175)3859.214(10)
3859.208 7.3 0.052 0.13 3859.392 sc II(1)3859.36(p);Mn I(C)3859.397(1)
3859.467 38.5 0.148 0.24. 3859.651
3859.728 96.0 0.495 0.18 3859.912 Fe 1{4)3859.913(3001)
3859.921 11.7. 0.081 0.14 3860.105 Fe 11(128)3860.12(p);Cr 1(39)3860.12(18)
3860.768 8.2 0.054 0.14 3860.952 Fe II(-)3860.915(3)
3860.974 4.0 0.033 0.11 3861.158 Co I1(33)3861.164(20)
3861.151 36.9 0.216 0.16 3861.335 Fe 1(283,663)3861.341(2)
3861.399 8.4 0,064 0.12 3861.583 Fe I{663)3861.60(({1))
3861.861 25.9 ©0.097 0.25 3862.045
3862.407 93.3 0.411 0.21 3862.591 si II(1)3862.595(200h)
3862.907 3.3 0.024 0.13 3863.091 Wi I(181)3863.072((5))
3863.200 23.7 0.147 0.15 3863.384 Mn 1I(I)3863.402(40);Fe 1I(152)3863.413(1);Nd 1I(27)

3863.33;.40(3200)
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Ek 2- HD 204411 (=HR 8216) Cizgi Tamsi

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyu (mA) Dalgaboyu Dalgaboyu
3863.534 71.2 0.309 0.22 3863.718 Fe 1(565)3863.70(p);V 1I(I)3863.798(60)
3863.776 46.0 0.259 0.17 3863.960 Fe 11(127,152)3863.953(1);Cr (K)3863.96(5h)
3864.126 8.9 0.051 0.16 3864.310 Fe 1(221)3864.310(p)
3864.720 22.8 0.129 0.17 3864.904
3865.371 137.7 0.583 0.22 3865.555 Fe I1(20)3865.526(30);Cr II(167)3865.60(25)
3865.795 52.3 0.238 0.21 3865.979 Cr 1I{130)3866.01(5)
3866.341 41.2 0.248 0.16 3866.525 Cr 1I1(130)3866.54(7)
3866.673 31.3 0.094 0.31 3866.857 V II(I)3866.732(60)
3867.027 46.3 0.277 0.16 3867.211 Fe 1(488)3867.219(7)
3867.334 21.5 0.049 0.41 3867.518 (Fe 1(221)3867.450(p))
3867.737 17.9 0.105 0.16 3867.921 Fe I(221)3867.925(1)
3868.073 20.4 0.05%9 0.33 3868.257 Fe I1{430)3868.243((1));:;Cr I{X)3868.27(25)
3868.500 5.4 0.033 0.15 3868.685
3869.139 2.6 0.023 0.11 3869.323 Ti I(175)3869.271(150)
3869.400 51.0 0.275 0.17 3869.584 Fe I(284)3869.590(3)
3869.625 11.2 0.039 0.27 3869.810
3869.985 39.0 0.195 0.19 3870.170 (Cr I(K)3870.24(50wWh))
3870.287 16.1 0.070 0.22 3870.472
3870.637 27.8 0.124 0.21 3870.822 Mn I{C)3870.882(4)
3871.041 4.9 0.036 0.13 3871.226
[ 3871.435 16.7 0.054 0.29 3871.620 Ni I1(181)3871.60((3))
3871.565 30.6 0.201 0.14 3871.750 Fe 1(429)3871.750(4)
3872.324 76.2 0.427 0.17 3872.509 Fe I(20)3872.504(60)
3872.579 -46.2 0.263 0.17 3872.764 Fe 11(29)3872.76{p};Mo 1I(K)3872.78(2)
3872.740 17.9 0.137 0.12 3872.925 Fe I(284)3872.923(1)
[ 3872.924 33.8 0.195 0.16 3873.109 Co I{18)3873.120(60)
3873.091 5.5 0.048 0.11 3873.276 Ti 1(176)3873.201(240);Mo II(K)3873.27(41)
3873.386 4.2 0.043 0.09 3873.571 Cr I(K)3878.580(7h)
0 3873.570 41.% 0.259 0.15 3873.755 Fe 1(175)3873.763(8)
3873.797 26,3 0.132 0.19 3873.982 Co I(18)3873.953 (40)
3874.291 36.4 0.191 0.18 3874.476 Cxr II(143)3874.410(p)
3874.596 7.3 0.051 0.14 3874.781 Cr I1I(143)3874.760(p)
3874.881 26.8 0.105 0.24 3875.066 Mo II(K)3875.07(1)
3875.601 21.4 0.105 0.19 3875.786 Ca I(26)3875.807((4))
3875.865 19.6 0.120 0.15 3876.050 Fe 1(22)3876.043(4)
3876.623 13.0 0.041 0.30 3876.808 Co I(17,62)3876.831(20)
3877.11¢ 12.8 0.070 0.17 3877.301 Cr I({K}3e77.317(12;
3877.837 71.5 0.380 0.18 3878.022 Fe 1(20)3878.021(60)
3878.082 46.6 0.218 0.20 3878.267 Y I11(7)3878.28(272)
3878.450 140.0 0.502 0.26 3878.635 Ti I(164)3878.61(p);Fe I(175)3878.663((8))
3878.803 15.7 0.104 0.14 3878.988 Mn II1{I)}3879.004(60)
3879.001 23.0 0.124 0.17 3879.186 Cr I(138)38792.231(50w)
3880.143 4.6 0.027 0.16 3880.328
3881.012 16.2 0.085 0.18 3881.197 Cr I1(138)3881.214(40)
3881.727 24.3 0.099 0.23 3881.912 Ni II(13)3881.920(1);(Zr I1(134)3881.97(7})
3882.106 42.5 0.244 0.16 3882.291 Ti II(34)3882.28(p)
3882.333 10.5 0.055 0.18 3882.518
3882.708 10.4 0.050 0.20 3882.893 Ti I1(176)3882.8%1(200)
3882.883 3.5 0.023 0.14 3883.068 M
3883.100 36.4 0.219 0.16 3883.285 Fe 1(663)3883.282((4));V II1(11)3883.200(30);
Cr1{23)3883.292(60)}
3883.260 2.6 0.039 0.06 3883.445
3883.453 6.9 0.054 0.12 3883.638 Cr 1{138)3883.660(20)
3884.154 17.0 0.101 0.16 3884.339 Fe I(282)3884.359(3)
3885.004 23.2 0.121 0.18 3885.18% Cr I(XK)3885.20(75);:sm 11{46)3885,286(1000)
3885.332 13.6 0.096 0.13 3885.517 Fe I{124)3885.512(5)
3885.888 3.6 0.032 0.11 3886.073 Mo II(K)3886.06(1)
3886.107 50.8 0.288 0.17 3886.292 Fe 1(4)3886.284(40R)
3886.603 21.8 0.097 0.21 3886.788 Cr I(23)3886.80(50)
3886.873 33.2 0.212 0.15 3887.058 Fe 1(20)3887.051(15);Cr I(K)3887.081(15hl}
3887.208 10.7 0.041 0.24 3887.393 Ti I(176)3887.355(13};Mn I(C)3887.380(2)
3888.347 11.1 0.083 0.13 3888.532 Fe I(45)3888.517(20)
3890.712 8.9 0.051 0.16 3890.897 Fe 1({280)3890.844(2)
3891.723 16.5 0.101 0.15 3891.908 Fe I(733)3891.928(3);Mg 1(47)3891.976((5})
3891,977 16.0 0.080 0.19 3892.163 Cr 1I1(167)3892.140(4)
3892.824 18.7 0.053 0.33 3893.010 (Co I(114)3893.067(2));Fe I1(567)3892.980((1))
3893.190 34.5 0.180 0.18 3893.375 (Mg I(47)3893.376(3));Fe I{430)3893.391((1))
3893.861 54.5 0.244 0.21 3894.047 Cr I(23)3894.035(40);Co I(34)3894.073(60)
8915 A Bolgesi
3884.154 18.1 0.130 0.13 3884.348 Fe 1(282)3884.353(3) )
3884.883 7.1 0.077 0.09 3885.077 Fe 1(732)3885.070(p);Cr I(138)3885.083(100w)
3885.014 18.8 0.135 0.13 3885.208 Cr I(K)3885.20(75);sm 1I(46)3885.286(1000)
3885.315 10.5 0.093 0.11 3885.50% Fe 1(124)3885.512(5)
3886.092 51.7 0.336 0.14 3886.286 Fe I1{4)3886.284(40R)
3886.615 12.3 0.103 0.11 3886.809 Cr 1(23)3886.80(50)
3886.862 33.7 0.213 0.15 3887.056 Fe 1{2))3887.051(15);Cr I(X)3887.081(15hl1}
3888.883 3889.077 H8 3889.051
3891.638 17.3 0.065 0.25 3891.832 Fe 1(733)3891.928(3);Mg 1(47)3891.976((5))
3891.971 17.0 0.112 0.14 3892.165 Cr 11{167)3892.140(4)
3892.844 18.0 0.045 . 0.37 3893.038 {Co I{114)3893.067(2));Fe I(567)3892.980((1))
3893.175 36.4 0.191 0.18 3893.370 (Mg I{47)3893.376(3));Fe 1(430)3893.391(7)
{ 3892.693 8.3 0.062 0.13 3893.888 Fe I1{175)3893.924((2})
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Ek 2- HD 204411 (=HR 8216) Cizgi Tamsi

3902.749 84.5 0.502 3902.944 Fe I(45)3902.948(20)

NI

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyu (mA) Dalgaboyn Dalgaboyu
| 3893.852  55.1 0.311 0.17 3894.047 Cr I(23)3894.035(40);Co I(34)3894.073(60)
3894.366 12.0 0.062 0.18 3894.561 Fe I1{566)3894.49((1));Fe II(D)3894.65(p}
3894.958 26.2 0.155 0.16 3895.153 Ti I(176)3895.242(330);Cr I1I{143)3895.12(1};
Cr I1(106)3895.14(2)
3895.204 5.5 0.053 0.10 3895.399 Fe I(565)3895.44((1))
3895.453  65.2 0.392 0.16 3895.647 Fe I(4)3895.658(25r) ;Mg I(47)3895.662(10)
3895.915 25.8 0.163 0.15 3896.110 Fe II(23)3896.110(p)
[ 3896.226 8.7 0.037 0.22 3896.421 Cr I(K)3896.48(5)
3896.445 6.4 0.019 0.31 3896.640 Fe I(834)3896.630(p)
3897.252  23.5 0.150 0.15 3897.447 Fe I(429)3897.449((2))
3897.437 27.0 0.155 0.1 3897.632 Mn II(I)3897.618(100)
[ 3897.690 39.5 0,251 0.15 3897.885 Fe I(280)3897.896(8)
3897.829 50.0 0.300 0.16 3898.024 Fe I(20)3898.012(10); (Mg I(47)3898.120((4)})
3898.163 11.1 0.030 0.35 3898.358 Co I (58)3898.485(4)
3898.397 11.8 0.091 0.12 3898.592 Fe II(D)3898.62(p)
3898.889 43.5 0.185 0.22 3899.084 Fe I1(175)3899.037(2);V II1(33)3899.139(200);
MnII(1)3898.067(100)
3899.181 6.9 0.033 0.20 3899.376 (Mn I(C)3899.336(10))
3899.514 64.3 0.408 0.15 3899.709 Mn I{C)3899.620(30);Fe I{4)3899.709 (300R)
[ 3900.345 112.8 0.592 0.18 3900.540 Ti II(34)3900.559(12)Fe I(565)3900.519(2)
3900.613 33.0 0.158 0.20 3900.808 Ti I(15)3900.959(1400)
3901.901 11.3 0.088 0.12 3902.096 sc II(9)3902.09(p)
[ 3902.292 9.5 0.067 0.13 3902.487
3902.522 21.9 0.095 0.22 3902.717
0.1
c.1
0.2
0.1
0.1
0.2
0.1
0.1
0.2
0.1
0.1
0.
0
0
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3903.005 26.5 0.135 3903,200 Cr 1{23)3903.164(25);V II(11)3903.263(250)
3903.660 93.0 0.397 3903.855 Fe 1(429)3903.902(5);Fe I1(D)3903.78(p
©3904.231 5.1 0.033 3904.426 Cx I(K)3904.407(5) -
3904.407 6.3 0.053 . 3904.602 (Ni I(29)3904.640(p))}
3904.621 28.1 0.127 0. 3904.816 Co I(171)3904.790(10)
3904.810 10.7 0.066 0. 3905.005 Fe 1(703)39%05.01(p)
3904.998 5.9 0.050 . 3905.193 Fe 1(564)3905.18(p)
3905.384 152.6 0.554 3905.579 si I(3)3905.523(300);:Cr I1(167)3905.64(25)
3905.836 52.6 0.290 3906.031 Fe II(173)3906.037(5)
3906.292 55.4 0.372 3906.487 Fe I1(4)3906.482(8)
[ 3906.552 31.4 0.222 13 3906.747 Fe I(664)3906.748(2)
3906.760 7.0 0.039 0.17 3906.955 (Fe I(567)3906.97(p))
3907.056 8.2 0.060 .13 3907.251
3807.273 14.6 0.123 0.11 3907.468 Fe I(284)3907.464((1))
3807.557 10.4 0.055 0.18 3907.752 Cr 1(262)3907.777(30)
[ 3907.737 21.4 0.194 0.10 3907.932 Fe 1(280)3907.937(4)
3907.836 22.4 0.111 0.19 3908.031 Fe 1I(D)3908.11(p}
3908.227 15.8 0.058 0.26 3908.422 Pr 1I(11)3908.440(770)
3908.370 8.4 0.054 0.15 3908.565 Fe 1I(29)3908.54(p)
[ 3908.564 38.3 0.272 0.13 3908.759 Cr I1(23)3908.762(150r)
3908.740 6.9 0.052 0.13 3908.935 Ni I(117)3908.931(8n)
3909.063 21.0 0.149 0.13 3909.258 Cr 1I(129)3909.25(1)
[ 3909.371  11.6 0.054 0.20 3909.566 .
3909.462 19.0 0.169 0.11 3909.657 Fe X1(565)3909.664((1))
3909.649 56.6 0.249 0.21 3909.844 Fe I1({364)3909.830(3):Co I(3)3989.933(13))
3910.287 7.9 0.066 0.11 3910.482 Fe I(562)3910.520(p)
[ 3910.645 24.9 0.180 0.13 3910.840 Fe 1{284)3910.845((3))
3910.806 22.4 0.139 0.15 3911.001 Fe I(562)3911.00((1})
3911.135 40.7 0.264 0.14 3911.330 Cr II(129)3911.32(3);Ti I(176)3911.362((12})
3911.368 9.1 0.066 0.13 3911.563 Fe II1(D)3911.58(p)
3911.512 8.0 0.057 0.13 3911.707 Fe 1(664)3911.699((1))
3911.619 8.8 0.063 0.13 3911.814 sc 1(8)3911.810(100)
3911.794 55.7 0.303 0.17 3911.989 Cr I(K)3911.830(50wh)
3912.119 16.1 0.060 0.25 3912.314 Ni 1(151)3912.310(8n)
3912.602 9.6 0.057 0.16 3912.797 Cr I1(K)3921.79(2h}
3913.061 20.5 0.127 0.15 3913.257
3913.271 106.9 0.594 0.17 3913.467 Ti 1I(34)3913.477(12)
3913.440 35.1 0.239 0.14 3913.635 Fe 1(120)3913.635(4)
'3913.645 5.9 0.030 0.18 3913.841
3914.067 84.3 0.357 0.22 3914.262 Fe I(567)3914.273((1));2r II(134)3914.36(8)
3914.316 49.1 0.335 0.14 3914.511 Fe II(3)3914.480(2);Fe I(660)3914.50(p)
3915.057  23.6 0.139 0.16 3915.252 Cr II1(128)3915.30(p);Fe I(-)3915.256(1)
3915.292 14.8 0.110 0.13 3915.488 (Cr I(K)3915.514(25));Mo IT(K)3915.434(40Z)
3915.655 32.7 0.216 0.14 3915.851 Cr I{136)3915.854(100); (Z2r I1(17)3915.94(25))
[ 3916.036 16.7 0.155 0.10 3916.231 Cr 1(23)3916.25(100)
3916.202 64.3 0.331 0.18 3916.397 V II(10)3916.415(200)
3916.538 45.2 0.308 0.14 3916.734 Fe 1(606)3916.733(6)
3916.787 4.3 0.041 0.10 3916.983 Cr I1(137)3916.986(35)
3916.988 47.5 0.295 0.15 3917.184 Fe 1(20)3917.185(8);Cr I(K)3917.20(3)
3917.160 5.3 0.050 0.10 3917.355 Mn II(I)3917.324(30)
3917.406 9.4 0.080 0.11 3917.602 Cr I(137)3917.596(15)
3918.175 106.0 0.389 0.26 3918.371 Mn Y(C)3918.319(60c) ;Fe I({124)3918.319(3);
3918.426 65.6 0.337 0.18 3918.622 Fe 1(430)3918.644(6)
3918.928 84.1 0.433 0.18 3919.124 Fe I1(430)3919.069(3);Cr I(23)3919.165(200R)
3919.213 14.9 0.111 0.13 3919.40% Cr I1I1(D)3919.43(p)
3919.891 3.7 0.040 0.09 3920.087 -
3920.068 68.0 0.426 0.15 3920.264 Fe 1(4)3920.260(20r)
3920.434 36.6 0.244 0.14 3920.630 Fe I(153)3920.645({1));Fe II(D}3920.62(p)
3920.648 26.4 0.183 0.14 3920.844 Fe I(567)3920.839((1)})
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams1

Gézlenen W,  Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyu  (mA) Dalgahoyu Dalgaboyu
3920.838 43.0 0.307 0.13 3921.034 Cr I1(23)3921.031(100r)
3920.984 40.6 0.177 0.22 3921.180 Fe I(220)3921.270((1))
3921.824 18.3 0.115 0.15 3922.020 Fe II(D)3922.04(p)
3822.225 5.0 0.033 0.14 3922.421 sm II(38)3922.40(800)
3922.486 14.2 0.091 0.15 3922.682 Mn J(C)3922.681 (40hw)
3922.728 91.0 0.468 0.18 3922.924 Fe I(4)3922.914(25R)
3923.195 6.2 0.030 0.20 3923.391 Ti II(97)3923.390(p};:Cr II(D)3923.32(p)
3923.661 6.3 0.054 0.11 3923.857
[ 3923.863 5.1 0.053 0.09 3924.059 Mn I(C)3924.075(40h)
3923.971 6.3 0.050 0.12 3924.167 Ni I(240)3924.180(p)
3924.314 7.3 0.046 0.15 3924.510 Ti I(13)3924.527(50)
3924.671 19.4 0.101 0.18 3924.867 Fe 1I(G)3924.840(p)
3925.009 34.6 0.196 0.17 3925.205 Fe I(567)3925.201((1))
3925.267 18.1 0.108 0.16 3925.463
3925.450 44.7 0.274 0.15 3925.646 Fe I{(364)3925.646(4) ;Mo II(K)3925.62(10)
3925.792 86.7 0.424 0.19 3925.988 Fe I(364)3925.946(6);Fe I(562)3926.001((1))
3926.234 19.7 0.070 0.26 3926.430 Mn I(44)3926.476(100hw);Fe I(~)3926.422(1In)
3926.471 19.8 0.142  0.13 3926.667 Cr 1(313)3926.66(40);Fe II1(D)3926.71(p)
3926.754 3.6 0.019 0.18 3926.950 Mo II(K)3926.945(5h)
3927.254 14.9 0.062 0.23 3927.450
[ 3927.728 72.7 0.464 0.15 3927.924 Fe I1(4)3927.922(30R)
3927.887 49.8 0.304 0.15 3928.083 Fe I{565)3928.085((1))
3928.445 26.2 0.212 0.12 3928.641 Cr I(23)3928.647(100r)
3928.985 45.1 0.226 0.19 3929.181 (Ti II(97)3929.15(p));La II1(27)3929.22(2200)
3929.165 17.4 0.125 0.13 3929.361 Mn I(C}3929.248(30hw)
3929.484 5.8 0.064 0.09 3929.680 Cr I(K)3929.66(20wh); (Zr I11(142)3929.54(8))
3929.563 20.6 0.079 0.24 3929.759 V 1I(10)3929.734(80)
[ 3930.103 62.6 0.422 0.14 3930.299 Fe I(4)3930.299(25R);Fe I1I(3)3930.310(p)
3930.293 16.9 0.045 0.36 3930.489 Eu I1I(5)3930.50(4000)
3930.680 6.4 0.051 0.12 3830.876 Fe I(-)3930.876(0N)
3930.926 16.5 0.130 0.12 3931.122 Fe I(565)3931.122((3))
3931.819 50.8 0.337 0.14 3932.015 Ti II1(34)3932.020(11)
3932.049 5.6 0.040 0.13 3932.245 Fe I(-)3932.266(1n)
3932.419 10.4 0.055 0.18 3932.615 Fe I1(280,652)3932.629(4)
3933.311 28.6 0.101 0.27 3933.508 Fe I(488,562)3933.606((2))
3933.4863 159.0 0.558 0.18 3933.659 Ca L1(1)3933.664(400R;)
3933.605 25.4 0.098 0.24 3933.802
3933.938 34.0 0.077 0.42 3934.135 Zr IT1({7)3934.149(20)
3934.839 10.1 0.062 0.15 3935.036 Cr II(K)3935.04(1)
3935.110 12.3 0.073 0.16 3935.307 Fe I1(362)3935.310((2))
3935.444 13.2 0.060 0.21 3935.641
3935.622 25.3 0.203 0.12 3935.819 Fe I{362)3935.815(8)
3935.765 44.3 0.265  0.16 3935.961 Co 1{32)3935.964(30);Fe II{137)3935.942(6);2r II1(42)3936.02(7)
3936.766 7.0 0.074 0.09 3936.963 Cr I1(128)3936.95(1)
3937.142 27.0 0.173 0.15 3937.339 Fe 1(278)3937.329(3)
3937.580 6.6 0.035 0.18 3937.777 Mn I(C)3937.763(10)
3937.812 15.5 0.098 0.15 3938.009 (Ti 11(246)3938.005(2n))
3938.141 95.0 0.408 0.22 3938.338 Cr I(XK)3938.352(25w) ;Mg 1(18)3938.400((0));Fe II(3)3938.289(2)
3938.786 46.3 0.308 0.14 3938.983 Fe I1I(190)3938.969(4);Cr 1(3)3940.00(1)
3939.834 8.0 0.057 0.13 3940.031 Fe I(731)3940.044((1))
3940.685 27.2 0.200 0.13 3940.882 Fe I(20)3940.882(5);Co 1(18)940.887(12)
3941.060 51.5 0.275 0.18 3941.257 Fe I(562)3941.283((3));:Mn II(1)3941.216(40)
3941.293 26.8 0.211 0.12 3941.490 Cr I(23)3941.499(90r);:Mo II({4)3941.485(2002)
3941.925 2.4 0.029 0.08 3942.122
3942.225 50.4 0.297 0.16 3942.422 Fe 1(364)3942.443(6)
3942.934 22.7 0.149 0.14 3943.131
3943.131 13.3 0.097 0.13 3943.328 Fe I1(72)3943.339(2)
3943.349 32.3 0.158 0.19 3943.546 (Cr I(K)3943.618(20))
3943.652 18.7 0.146 0.12 3943.849 Mn II(I)3943.888(30)
3943.844 47.0 0.210 0.21 3944.041 Al I({1)3944.009(10R)
3944.218 13.3 0.085 0.15 3944.415 (Cx I1(K)3944.250(20))
3944.524 9.7 0.088 0.10 3944.721 Fe I(361)3944.748((2})
3944.694 41.8 0.206 0.19 3944.891 Fe 1(430)3944.8%0(3}
3944.981 75.7 0.373 0.19 3945.178 Fe II(3)3945.210(p);Cr I11(142)3945.11((1))
3945.716 26.7 0.116 0.22 3945.913 Cr 1(134)3945.968(10)
3946.406 12.3 0.040 0.29 3946.603 Co I(60)3946.633(2)
3946.802 39.3 0.258 0.14 3946.999 Fe I1(561)3947.002(4n)
3946.973 7.2 0.047 0.15  3947.170 {Co .X1(58)3947.125(3))
3947.152 10.2 0.075 0.13 3947.349 Fe I(153)3947.393((1))
3947.335 42.2 0.255 0.16 3947.532 Fe I(361,426)3947.533(5)
3947.505 22.7 0.144 0.15 3947.702 Ti 1(14)3947.769(5700)
3947.668 4.2 - 0.036 0.11 3947.865
3947.903 47.1 0.305 0.14 3948.100 Fe 1(562)3948.105(6n}
3948.066 5.1 0.040 0.12 3948.263 Fe 1{561)3948.280(p}
3948.431 1.7 0.021 0.08 3948.628 Ti I(13)3948.670(7000)
3948.584 64.3 0.330 0.18 3948.781 Fe I(604)3948.779(i0)
3948.761 8.9 0.076 0.11 3948.958 Ca I({6)3948.901 (6)
3948.947 23.6 0.140 0.16 3949.144 Fe I(730}3949.140((1});La XI(41)3949.10(5000)
8970 A B5lgest
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Ek 2- HD 204411 (=HR 8216) Cizgi Tanis:

Gdzlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar

Dalgaboyu (mA) Dalgaboyu Dalgaboyn
3937.551 9.3 0.058 0.15 3937.779
3937.775 18.2 0.122 0.14 3938.003 (Ti I1(246)3938.005{2n))

3938.109 100.3 - 0.423 0.22 3938.337 Cr I(K)3938.352(25w);Mg I1(18)3938.400((0));Fe II{3)3938.289(2)
3938.758 50.5 0.300 0.16 3938.986 Fe II(190)3938.969(4)

3939.805 11.1 0.073 0.14 3940.033 Fe I{731)3940.044((1});Cr I(K)3940.00(1)

3940.076 4.5 0.044 0.10 3940.304 Ti I1(97)3940.320(p)

3940.656 30.1 0.212 0.13 3940.884 Fe 1{(20)3940.882(5);Co I({18)3940.887(12)

[ 3941.032 55.7 0.278 0.19 3941.260 Fe I1(562)3941.283((3));Mn II(I)3941.216(40)
3941.261 26.1 0.181 0.14 3941.489 Cr I(23)3941.499(90r);Mo II(4)3941.485(2002)
3942.590 3.7 0.022 0.16 3942.819
3942.914 28.7 0.166 0.16 3943.143

[ 3943.127 19.5 0.130 0.14 3943.355 Fe 1(72)3943.339(2)

3943.318 33.7 0.156 0.20 3943.547 (Cr I(K)3943.618(20))
3943.612 17.2 0.111 0.14 3943.841 Mn II(I)3943.888(30)
3943.803 52.8 0.246 0.20 3944.031 Al I(1)3944.009(10R)
3944.175 22.1 0.084 0.25 3944.404 (Cr I(K)3944.25(20))
3944.498 10.8 0.082 0.12 3944.727 Fe 1(361)3944.748((2))
3944.673 43.4 0.215 0.19 3944.902 Fe I(430)3944.890(3)
3944.958 81.9 0.412 0.19 3945.187 Fe I1(3)3945.210(p);Cr II(142)3945.11((1)}
3945.236 4.7 0.044 0.10 3945.465 Cr I(135)3945.495(9)
3945.688 26.3 0.109 0.23 3945.917 Cr 1(134)3945.968(10)
3946.385 7.9 0.040 0.19 3946.614 Co I(60)3946.633(2)
3946.779 45.1 0.254 0.17 3947.008 Fe 1(561)3947.002(4n)
3947.101 15.2 0.064 0.22 3947.330 Fe I(153)3947.393((1))
3947.307 43.2 0.236 0.17 3947.536 Fe I(361,426)3947.533(5)
3947.490 30.6 0.146 0.20 3947.719 Ti I(14)3947.769(5700)
3947.878 60.9 0.315 0.18 3948.107 Fe I1(562)3948.105(6n)
3948.143 7.8 0.040 0.18 3948.372 Fe 1(561)3948.280(p)
3948.424 16.1 0.087 0.17 3948.653 Ti I{13)3948.670(7000)
{3948.554 47.3 0.326 0.14 3948.783 Fe I1(604)3948.779(10)
3948.687 23,2 0.144 0.15 3948.916 Ca I(6)3948.901(6)
3948.922 25.0 0.155 0.15 3949.151 Fe I(730)3949.140((1));La II(41)3949.10(9000)

[ 3949.364 8.4 0.037 0.21 3949.593 Cr I(136)3949.640(8)

3949.520 5.2 0.042 0.11 3949.749

3949.730 50.6 0.300 0.16 3949.959 Fe I{72)3949.954(10)

355C.130 Z21.5 ©.12% 0.16 33550.359 ¥ 1I(6)3950.344(1100s)

3950.334 3.9 0.017 0.21 3950.563

3950.801 12.4 0.050 0.23 3951.030 Cr I(3136)3951.097(10)

3950.933 56.9 0.362 0.15 3951.162 Fe 1(661)3951.164(9)

3951.512 10.6 0.058 0.17 3951.741 Co 1(171)3951.717((1n});Cr I(136)3951.765(8)
3951.739 22.9 0.106 0.20 3951.968 V II(10)3951.966(200)

3952.155 17.7 0.119 0.14 3952.384 Cr I(136)3952.398(40w)

3952.415 75.9 0.360 0.20 3952.644 Fe 1(278)3952.606(8);Fe I(362)3952.704((1))
3952.689 25.3 0.107 0.22 3952.918 Co I(28)3952.917(25)

3952.942 44.8 0.261 0.16 3953.171 Cr I(136)3953.17(25w)

[ 3953.286 19.1 0.065 0.28 3953.515 Fe 1(770)3953.512(2)

3953.597 19.0 0.088 0.20 3953.826 Fe I(362)3953.863((1));Cr I(K)3953.83(2)
3954.483 7.2 0.054 0.13 3954.712 Fe I(606)3954.715((1}} *

3954.756 3.9 0.022 0.16 3954.985 Cr I(K)3954.94(21)

3955.116 68.7 0.251 0.26 3955.345 Fe I(562)3955.352((3))

3956.077 13.2 0.072 0.17 3956.306 Ti I(13)3956.334(8000);Co I(2)3956.270((2))
3956.229 49.1 0.298 0.15 3956.458 Fe I(604)3956.459(9)

[ 3956.455 56.6 0.357 0.15 3956.684 Fe I(278)3956.681(12)

3956.805 56.5 0.310 0.17 3957.034 Fe I(562)3957.027(4n);Ca II({6)3957.053(10)
3957.401 6.8 0.034 0.19 3957.630 Fe I(564)3957.620((1))

3957.960 36.1 0.138 0.21 3958.189 Ti I(13)3958.201(8600);2r II(16)3958.24(50)
3958.182 5.0 0.041 0.11 3958.411 Cr I(K)3958.41(10)

3958.513 11.6 0.074 0.15 3958.742

3958.757 3.2 0.024 0.12 3958.986

3958.978 6.1 0.051 0.11 3959.207

3959.599 5.4 0.039 0.13 3859.829

3959.878 3.2 0.014 0.22 3960.107 Mo I(K)3960.17(3)

3960.072 19.3 0.103 0.18 3960.302 Fe I(913)3960.284((1))

3960.494 2.5 0,038 0.06 3960.723 Cr I(68)3960.768(25)

3960.668 23.6 0.128 0.17 3960.897 Fe 1I1(212)3960.895(3)

3960.925 18.8 0.094 0.19 3961.155 Fe I(361)3961,147((2))

3961.287 30.5 0.172 0.17 3961.517 Al I1(1)3961.523{(10R};Mo II(15)3961.520(2002)
3961.625 3.2 0.040 0.07 3961.854

3961.867 10.2 0.077 0.12 3962.096 (Ni 1(199)3962.120(3n})

3962.154 9.5 0.076 0.12 3962.384 Fe I(566)3962.353((2}))

3962.453 7.3 0.045 0.15 3962.682 Fe I(913)3962.635(0N)

3962.873 21.8 0.134 0.15 3963.103 Fe I(562)3%63.108(6n)

3963.4%5 42.6 0.276 0.15 3963.685 Cr I(38)3963.694(200R)

3964.304 24.4 0.116 0.20 3964.534 Fe 1(361)3964.522(3)

3965.310 8.8 0.080 0.10 3965.540 Fe I(565)3965.511((1))

3965.654 12.0 0.052 0.22 3965.924 (Fe 1(122)3965.830(p))

3965.875 14.6 0.110 0.12 3966.105 Fe I1(45)3966.066(10)

3966.249 7.3 0.082 0.08 3966.479 Fe II(3)3966.430(p)

3966.406 14.3 0.109 0.12 3966.636 Fe I(282,652,766)3966.532(1n)

3966.794 3.1 0.044 0.07 3967.024 Cr 1(X)3967.03(3)

3967.962 259.3 0.128 1.91 3968.192 V II(9)3968.096(150) :Fe 1({561)3967.964(4n)
3968.237 81.8 0.487 0.16 3968.467 Ca II{1)3968.470(350R)

3968.471 7.1 0.066 0.10 3968.701
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams:

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyu (mA) Dalgaboyu Dalgaboyu
3969.070 27.9 0.208 0.13 3969.300 Fe 1(43)3969.261(30)
3969.851 3970.081 He 3970.074
3973.122 4.6 0.049 0.09 3973.352
3973.420 26.8 0.155 0.16 3973.650 Fe 1{769)3973.655(3);:Ca 1(6)3973.707(12);V II1(9)3973.642(300)
3973.941 21.2 0.187 0.11 3974.171 Fe I1{29)3974.160(3)
3975.663 2.7 0.036 0.07 3975.893 Fe 1(977)3875.850((1})
3975.927 15.8 0.092 0.16 3976.157
3976.424 54.6 0.312 0.16 3976.655 Cr I(38)3976.674(200R)
3976.543 30.8 0.087 0.33 3976.773 Fe 1(729)3976.615(4)
3977.505 37.8 0.234 0.15 3977.735 V II{10)3977.732(100);Fe II(72)3977.743(12)
3978.245 15.4 0.038 0.38 3978.476 Fe 1(361)3978.466((1})
3978.453 18.4 0.087 0.20 3978.683 Cr I1I(67)3978.677(18)
3978.935 4.6 0.027 0.16 3979.166 Fe 1(426)3979.120(p)
3979.304 67.7 0.301 0.21 3979.534 Co I(3)3979.518(10);Cr IXI{183)3979.51.(20);Fe I(561}3979.65((1))
3979.653 10.3 0.046 0.21 3979.884 ({Cr 1(67)3979.798(10))
3980.982 18.8 0.071 0.25 3981.213 Cr 1(67)3981.233(15)
3981.381 32.5 0.172 0.18 3981.612 Fe II(3}3981.610(p);(Fe 1(428)3981.620(p})
3981.548 32.9 0.228 0.14 3981.779 Fe I1(278)3981.775(7);Ti 1(12)3981.761(8800)
3981.754 39.9 0.275 0.14 3981.985 Ti II{11)3981.986(1);Cr I(K)3981.93(20)
3982.047 13.1 0.099 0.13 3982.278
3982.352 19.5 0.117 0.16 3982.583 Mn I({33)3982.576(100);Y II(6)3982.597(1056);
{TiII1{11)3982.480(3400})
3982.745 10.5 0.050 0.20 3982.976 Mn 1(C)3982.900(40)
[ 3983.357 12.9 0.047 0.26 3983.588 Fe I(-)3983.518(1n)
3983.707 86.5 0.462 0.18 3983.938 Fe I(277)3983.960(10);Cr 1{38)3983.901(125r);
Hg II(RC)3983.86(200)
3984.095 33.5 0.1%9 0.20 3984.326 Cr 1(38)3984.338(25)
3984.440 17.7 0.097 0.17 3984.671
3985.070 9.1 0.054 0.16 3985.301 (Fe 1(219)3985.320(p))
3985.166 24.6 0.185% 0.12 3985.397 Fe I(661)3985.393(3)
3985.747 14.2 0.110 0.12 3985.978 Cr II{10)3985.960(p)
3985.954 32.5 0.207 0.15 3986.185 Fe I1(560)3986.180(p);;Fe 1(655)3986.176(5)
3986.372 16.0 0.063 0.24 3986.603
3886.550 57.8 0.313 0.17 3986.781 Mg I(17)3986.753((1))
3986.925 20.5 0.097 0.20 3987.156 Co I(16)3987.117(6);Mn I1(33)3987.098(100)
3987.164 6.4 0.057 0.10 3987.395
3887.373 38.8 0.216 0.17 3987.610 Ti II{11)2887.814(%}
3987.753 5.5 0.036 0.15 3987.984
3988.819 55.5 0.222 0.23 3989.050 sc II({8)3989.06(2);Fe I(-)3989.006(1N)
3989.665 80.0 0.249 0.30 3989.896 Fe I(768)3989.859(2d);Mn I(33)3989.958((1));
T4 1(12)3989.758(80r)
3990.135 31.1 0.164 0.18 3990.366 Fe I(527)3990.379(2)
3990.896 54.6 0.337 0.15 3991.127 Cr I(38)3991.118(25);Zr II(30)3991.14(40)
3991.223 19.5 0.106 0.17 3991.454 (V II(10)3991.465(5))
3991.460 28.5 0.168 0.16 3991.691 Co I(17)3991.684(6);Cr I(38)3991.677(50)
3982.062 35.9 0.140 0.24 3992.293
| 3992.339 3.2 0.030 0.10 3992.570 Fe I1(219)3992.634(1) ;Mo II(K)3992.54(1)
3992.615 31.6 0.190 0.16 3992.846 Cr I(67)3992.856(100)
3992.882 16.5 0.102 0.15 3993.114 N
f3993.588 17.4 0.043 0.38 3993.819 (Mn I(C)3993.858(6))
3993.880 49.0 0.178 0.26 3994.111 Fe 1(526)3994.117(2)
3994.090 4.1 0.052 0.07 3994.322 (Fe 1(320)39%4.27(p))
3995.056 60.4 0.261 0,22 3995.287 Co I1(31)3995.306(60);Fe I1(604)3995.199((1w))
3995.278 2.6 0.028 0.09 3995.510 sc I1(16)3995.490(p)
3995.517 6.4 0.042 0.14 3995.749
3995.768 33.8 0.213 0.15  3996.000 Fe I(279)3995.996(4)
3996.551 6.7 0.070 0.09 3996.782 Fe 1(1074)3996.779(1)
3996.744 43.2 0.202 0.20 3996.975 Fe 1(945)3996.968(2)
3996.924 7.1 0.066 0.10 3997.156 V 11(9)3997.126(200}
3997.190 81.6 0.410  0.19 3997.422 Y II{24)3997.430(1)Fe I{563)3997.480(p)
4025 A Balgest
3995.083 57.9 0.259 0.21 3995.287 Fe 1(604)3995.199({1w));Co I1({31)3995.306(60)}
3995.791 29.4 0.201 0.14 3995.995 Fe 1(279)3995.996(4)
3996.104 19.0 0.113 0.16 3996.308 Fe I(427)3996.261(1n);Cr I(K)3996.277(8)
3996.657 37.6 0.097 0.36 3996.861 {Fe 1{1074)39396.779(1))
3996.789 21.5 0.157 0.13 3996.993 Fe I(945)3996.968(2)
3996.942 6.9 0.059  0.11 3997.146 V IX(9)3997.126(200)
3997.218 79.6 0.417 0.18 3997.422 Y 1I(24)3997.430(1);Fe I{563)3997.480(p)
3997.697 10.1 0.071 0.13 3997.901 Co I{32)3997.901(40)
3997.851 50.0 0.324 0.15 3998.055 Fe I(276)3998.054(10)
3998.254 7.7 0.053 0.14 3998.458 Fe I1(606)3998.460(p)
3998.424 28.5 0.154 0.17 3998.628 Ti I(12)3998.636(10000)
3998.758 30.2 0.157 . 0.18 3998,962 Zr II(16)3998.98(30)
3999.473 5.0 0.048 0.10 3999.677 Cxr I(K)}3999.679(40)
3999.762 2.2 0.021 0.10 3999.966 Fe 1{36034000.02((1))
4000.054 18.0 0.128 0.13 4000.258 Fe I(556)4000.266((1))
4000.262 24.5 0.157 0.15 4000.466 Fe I{426)}4000.466(2)
4000,612 3.3 0.018 0.17 4000.816
4000,963 11.5 0.069 0.16 4001.167
4001.248 32.2 0.229 0.13 4001.452 Cxr 1(268)4001.443(75)
4001.471 34.5 0.204 0.16 4001.675 Fe I{72)4001.666(5)
4001.877 47.1 0.296 0.15 4002.081 Fe II1{29)4002.073(2)
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Ek 2- HD 204411 (=HR 8216) Cizgi Tamis:

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyu (mA) Dalgaboyu Dalgaboyu
4002.323 77.1 0.398 0.18 4002.527 Fe II{190)4002.549(3)
4002.722 28.5 0.169 0.16 4002.926 V II(9)4002.938(60)
4003.090 47.2 0.317 0.14 4003.294 Cr II(194)4003.32(25);Fe I(-)4003.287(1n)
4003.548 21.2 0.153 0.13 4003.752 Fe I(728)4003.764(2)
4003.622 19.7 0.074 0.25 4003.826
4003.960 12.8 0.081 0.15 4004.164 Fe II(127)4004.150(p)
4004.207 3.5 0.025 0.13 4004.411
4004.406 4.7 0.032 0.14 4004.610
4004.711 124.0 0.425 0.27 4004.915 (Fe I(486,557)4004.976(1))
4005.047 90.8 0.484 0.18 4005.251 Fe I(43)4005.246(25)
4005.260 21.2 0.127 0.16 4005.464 Fe I1(219)4005.490(p)
4005.497 26.4 0.139 0.18 4005.701 V II(32)4005.712(800)
4005.976 13.2 0.051 0.24 4006.180 Fe I(564)4006.160(p);Ni I1(-)4006.136(3)
4006.116 28.8 0.201 0.13 4006.320 Fe I(603)4006.314(3)
4006.457 43.3 0.247 0.16 4006.661 Fe 1(488)4006.631(2)
4006.576 20.2 0.174 0.11 4006.780 Fe I(320)4006.768((1w))
4006.832 4.2 0.040 0.10 4007.036 Cr II(194)4007.55(2)
4007.077 30.0 0.221 0.13 4007.281 Fe 1(277)4007.277(6)
4008.677 28.8 0.192 0.14 4008.882 Ti I(12)4008.927(3300)
4008.947 21.3 0.132 0.15 4009.152 (Fe I(~)4009.240(in}}
[ 4009.330 5.2 0.051 0.09 4009.535 Fe I(556)4009.540(p)
4009.516 49.9 0.304 0.15 4009.721 Fe I(72)4009.714(10)
4010.012 17.1 0.046 0.35 4010.217 Fe I(915)4010.180((1))
4010.379 44.8 0.213 0.20 4010.583 Fe I(-)4010.522(1)
4010.592 13.6 0.110 0.12 4010.797 Fe I(219,320)4010.770((1})
4010.738 21.9 0.151 0.14 4010.943 Cr I(K)4010.983(10)
4011.213 18.8 0.096 0.18 4011.417 Fe I(218)4011.416((2))
4011.519 9.1 0.060 0.14 4011.724 Fe I(153)4011.710((1})
4011.756 10.4 0.044 0.22 4011.961 (Fe 1(424)4011.890(p))
4011.898 6.0 0.036 0.15 4012.103 Fe I1(601)4012.16((1))
4012.249 152.1 0.611 0.23 4012.454 Fe IT(126)4012.467(1)Cr I(268)4012.480(50);
Nd II{10)4012.25(3200)
L 4012.548 7.2 0.056 0.12 4012.753
4012.909 6.5 0.038 0.16 4013.114
[ 4013.396 14.6 0.107 0.13 4013.601 Ti I(187)4013.583(160)
4013 ,462 9.0 0.082 0.10 4013.667 Fe I({557)4013.641((2))
4013.620 47.8 0.276 0.16 4013.825 Fe I(486)4013.822((1))
{ 4013.768 1.6 0.023 0.07 4013.974 Co I(58)4013.942(7)
4014.078 12.7 0.087 0.14 4014.283 Fe 1(426,427)4014.280((1))
4014.334 58.7 0.356 0.15 4014.539 Fe I(802)4014.534(10);sc II(8)4014.489(5)
{ 4014.502 7.2 0.063 0.11 4014.707 Cr I(268)4014.673(40)
4014.732 4.5 0.028 0.15 4014.837
\ 4014.983 9.9 0.034 0.27 4015.188 Fe II(142)4015.200(p}
4015.258 21.7 0.164 0.12 4015.463 Ni IT(12)4015.50(1)
4015.413 69.0 0.313 0.21 4015.618
4015.744 5.8 0.022 0.25 4015.949
4016.211 33.5 0.206 0.15 4016.416 Fe I{560)4016.432((2));Fe II(G)4016.32(p)
4016.605 8.2 0.045 0.17 4016.810 Fe I(428)4016.810(p)
4016.936 56.8 0.331 0.16 4017.141 Fe 1(527)4017.156(6) ;Fe I1(279)4017.096((1))
4017.266 39.7 0.231 0.16 4017.471 Ni I({171)4017.560(6n)
4017.399 11.7 0.063 0.17 4017.604
4017.850 72.2 0.283 0.24 4018.055 Mn I(5)4018.102(20)
4018.076 31.0 0.204 0.14 4018.281 Fe I(560)4018.282((4))
4018.288 3.9 0.030 0.12 4018.493 Fe II(13)4018.490(p)
4018.659 4.0 0.032 0.12 4018.864
4018.835 8.7 0.048 0.17 4019.040 Fe 1(219)4019.05((1));V II1(201)4019.047(40)
4019.521 2.7 0.029 0.09 4019.726
4019.895 19.1 0.108 0.17 4020.100 (Fe I{556)4020.05(p));Mn I(C)4020.072(10)
4020.074 25.8 0.170 0.14 4020.279
{ 4020.286 11.7 0.079 0.14 4020.491 Fe I(913)4020.490((1))
4020.698 16.2 0.094 0.16 4020.903 Co I(16)4020.898(20)
| 4020.918 3.2 0.022 0.14 4021.123
4021.444 13.0 0.081 0.15 4021.649 Fe I1(120,557)4021.622((1))
4021.670 53.8 0.342 0.15 4021.875 Ti I(185)4021.815(230);Fe 1{(278)4021.869(12)
4022.076 27.2 0.150 0.17 4022.281 Cr I(268)4022.27(50)
| 4022.217 19.7 0.153 0.12 - 4022.422 Fe I1(173)4022.450((1))
4022.561 12.6 0.081 0.15 4022.766 Fe I1(556,654)4022.744((1)}
4023.172 19.4 0.110 0.17 4023.377 V II(32)4023.389(600)
4023.550 11.3 0.066 0.16 4023.755 Cr 1(268)4023.74(40)
4023.902 18.4 0.096 0.18 4024.107 Fe I(277)4024.109((1})
4024.352 61.2 0.368 0.16 4024.557 Fe II{127)4024.552(5);Cr T{K)4024.564{20);TiI{12)4024.573(35);
ZxII(54)4024.45(12)
4024.534 51.2 0.328 0.15 4024.739 Fe I(560)4024.735(6n)
4024.922 72.2 0.369 0.18 4025.127 Ti II(11)4025.120(13);Ni II{240)4025.114((3));
Cr I(37)4025.013(50)
4025.254  30.2 0.112 0.25 4025.459 Ni I(117)4025.44({I1N}):Cr I({K}4025.447(25)
4025.460 6.4 0.069 0.09 4025.665 Cr I{K)4025.605{10)
4025.616 29.7. 0.149 0.19 4025.821
4025.975 20.6 0D.135 0.14  4026.180 Cr 1(37)4026.174(60)
[ 4026.279 7.4 0.043 0.16 4026.484 Mn I{C)4026.437 (80}
4026.401 5.3 0.052 0.10 4026.606 (Ti I(185)4026.537{260))
4026.907 14.0 0.105 0.13 4027.113 Cr I(37)4027.102(55) ;Co 1({3)4027.032(10)
4027.198 6.8 0.041 0.15 4027.404 (Ti I{-)4027.426(4))
4027.771 4.7 0.035 0.13 4027.977 Cr I(K)4027.84(3)
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams1

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar

Dalgaboyu  (mA) Dalgaboyu Dalgaboyu
4028.142 68.5 0.417 0.15 4028.348 Ti I1I(87)4028.335(12)

4028.541 21.0 0.106 0.19 4028.747

4029.421 39.8 0.281 0.13 4029.646 Fe I(556,563)4029.640(3n);Zr II{41)4029.68(20);
Ti II(87)4029.681(4)

4029.606 3.0 0.027 0.10 4029.812

4029.997 19.2 0.123 0.15 4030.203 Fe 1(72)4030.194((3))

4030.171 53.3 0.336 0.15 4030.376

4030.304 48.2 0.333 0.14 4030.510 Ti I((185)4030.511(310);Fe 1({560)4030.499((6))

4030.561 120.1 0.614 0.18 4030.767 Mn I(2)}4030.755(20000RW) ;Cx I(K)4030.69(40)

4030.713 13.0 0.114 0.11 4030.918 Fe I(943)4030.900(p)

4031.000 14.6 0.056 0.25 4031.206 (Cr I(268)4031.125(25));Fe 1(486)4031.243((2))

4031.255 26.7 0.191 0.13 4031.460 Fe II(151)4031.456(1)

4031.560 9.6 0.069 0.13 4031.766 Ti I(185)4031.755(3n);Fe 1{427)4031.727(2)

4031.763 30.9 0.225 0.13 4031.969 Fe I(655)4031.968(4)

4032.264 34.8 0.230 0.14 4032.470 Fe I(320)4032.460(1)

4032.448, 43.1 0.285 0.14 4032.654 Fe I(44)4032.636(4);Cr I(K)4032.63(5)

4032.830 149.4 0.603 0.23 4033.036 Mn I(2)4033.068(15000RW)

4033.097 6.2 0.047. 0.12 4033.303 Cr I(36)4033.267(25)

4033.430 12.9 0.051 0.24 4033.636 Fe I(-)4033.648(1)

4033.882 11.0 0.033 0.312 4034.088 Zxr 1I(42)4034.10(5)

4034.047 10.3 0.083 0.12 4034.253

4034.286 62.9 0.418 0.14 4034.492 Mn I(2)4034.485(10000RW)

4034.565 14.8 0.038 0.37 4034.771 (Zr 11(70)4034.840(0))

4034.812 2.7 0.018 0.14 4035.018 (Ti I(208)4034.884(51}))

4035.062 15.4 0.055 0.26 4035.268 Fe I(831)4035.250(p);:Cr I(K)4035.21(10)

4035.401 72.4 0.340 0.20 4035.607 V II(32)4035.631(400)

4035.552  27.5 0.179 0.14 4035.758 Mn I(5)4035.729(1000)

4035.732 3.6 0.029 0.11 4035.938 (Ni I(150)4035.960(p))

4036.118 4.7 0.027 0.16 4036.325 Fe I(279)4036.370(1) ;Mo II(K)4036.32(1)

4036.297 4.7 0.023 0.19 4036.503 (Mn I(C)4036.562(5)})

4036.576 7.3 0.038 0.18 4036.782 V II(9)4036.779 (60)

4036.908 13.1 0.109 0.11 4037.115 Fe I(-)4037.136(in)

4037.083 6.3 0.046 0.13 4037.289 Cr I(36)4037.293(50)

4037.366 5.7 0.026 0.20 4037.572 Mn I{C)4037.561(5)

4037.787 47.2 0.304 0.15 4037.993 Cr 1{194)4038.02(25)

4038.263 6.9 0.035 0,19 4038.469 V II{155)4038.550(5)

4G38.900 29.8 0.210 0.13 4039.106 Cr 1I(251)4039.098(60)

4039.093 6.6 0.043 0.14 4039.299 Cr 1(251)4039.294(20C)

4039.391 4.4 0.022 0.19 4039.597 V I1I(32)4039.578(40)

4039.775 7.5 0.059 0.12 4039.981

4039.895 27.4 0.202 0.13 4040.101 Fe I(276)4039.940((1))

4040.063 7.6 0.044 0.16 4040.269 Zr I1(54)4040.24(4)

4040.444 34.3 0.223 0.14 4040.650 Fe I(655)4040.650(4)

4041.142 80.0 0.435 0.17 4041.348 Mn I(5)4041.357¢(2000h);Fe I{(603,654)4041.288( (1))

4041.455 31.3 0.198 0.15 4041.661 (Fe 1I{172)4041.64(p))

4042.073 9.3 0.041 0.22 4042.279 Cr I(36)4042.246(40)

4042.558 6.8 0.030 0.21 4042.764 Fe I(556)4042.750 (p)

[ 4043.527 14.8 0.072 0.19 4043.733 Cr I1(306)4043.696(7);Ti 1(208)4043.774(21)
4043.759 79.1 0.376 0.20 4043.965 Fe 1(276,557)4043.901(5n); (Fe I(559)4043.980(p))
4044.379 62.0 0.295 0.20 4044.585 Fe 1{3%9)4044.614(6)

4044.927 35.1 0.205 0.16 4045.133 Fe Y(425)4045.139((1)):Mn I(48)4045.115(50)

4045.204 9.3 0.065 0.14 4045.410 Co I(31)4045.386(20)

4045.398 51.8 0.328 0.15 4045.604 Zr II(30)4045.630(15);Fe I1{559)4045.590(p)

4045.613 121.7 0.615 0.19 4045.819 Fe 1(43)4045.815(60r)

4045.858 47.6 0.253 0.18 4046.064 (Fe I1(557)4046.07(p))

4046.632 20.4 0.096 0.20 4046.839 Fe I1(126)4046.810(p);:Mo II(K)4046.84(2)

4046.834 4.5 0.028 0.15 4047.041

4047.108 5.0 0.029 0.16 4047.314 Fe I(117,853)4047.315((1))

4047.837 11.6 0.079 0.14 4048.043 Cr II1(182)4048.02(p)

4048.203 4.9 0.021 0.22 4048.409

4048.594 88.8 0.429 0.19 4048.801 Fe II(172)4048.831(3);Cr X(251)4048.784(60)
[ 4048.908 48.7 0.304 0.15 4049.115 Cr II(193)4049.14(18)

4049.129 16.8 0.090 0.18 4049.335 Fe I(218)4049.336( (1))

4049.608 9.2 0.046 0.19 4049.814 Cr I(251)4049.779(40)

4050.480 25.8 0.164 0.15 4050.687

4051.051 25.6 0.117 0.21 4051.258 {Fe 11(172)4051.210(p)):V I1I(215)4051.340(100)

4051.736 79,7 0.439 0.17 4051,.943 Fe I(700)4051.923((2));Cr 1I(19)4051.96(12)

4052.103 15.7 0.115 0.13 4052.310 Fe I1(700,852)4052.312((1))

4052.290 46.4 0.258 0.17 4052.497 Mn 1(48)4052.476(50);Fe 1({563)4052.466({1})

4052.500 21.5 0.140 0.14 4052.707 (Fe I1{557)4052.720(p));Fe 1(524)4052.664((1))

4053.063 26.2 0.160 0.15 4053.270

4053 .244 38.7 0.229 0.16 4053.451 Cxr II(19)4053.43(1)

4053.621 68.1 0.395 0.16 4053.828 Fe 1(485)4053.820((1));Ti II(h)4053.829(11)

4053.897 75.9 0.405 0.18 4054.104 Cr II(19)4054.10(8)

4054.242 20.7 0.082 0.24 4054.449 Fe I(-)4054.454(1)

[ 4054.642 62.3 0.329 0.18 4054.849 Fe 1(698)4054.833((1));:;Fe 1(698)4054.883 (3}
4054 .846 22.4 0.162 0.13 4055.053 Fe 1(218)4055.046(3),;Ti I1(80)4055.011(550)
4055.345 38.1 0.235 0.15 4055.552 Mn I{5)4055.548(1000h)

[ 4055.905 53.1 0.261 0.19 4056.112 Cxr I11{(182)4056.07(4)

4056.169 33.8  0.113 0.28 4056.376 V II(14)4056.256(15);TL 11(11)4056.187(4)
4056.585 13.9 0.065 0.20 4056.792 Cr I(306)4056.785(35)
4080 A Bolges
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams1

Gizlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratavar

Dalgaboyu (mA) Dalgaboyu Dalgaboyu

[ 4050.127 3.8 0.022 0.16 4050.330 Zr IT{43)4050.32(15)

4050.287 2.1 0.028 0.07 4050.4%0

4050.468 27.3 0.167 0.15 4050.671

4051.045 30.7 0.132 0.22 4051.248 (Fe II(172)4051.210(p));V II(215)4051.340(100)
4051.538 7.1 0.051 0.13 4051.741

4051.733 78.9 0.480 0.15 4051.936 Fe 1(700)4051.923((2));Cr 1I(19)4051.96(12)
4052.107 9.7 0.109 0.08 4052.310 Fe I{700,852)4052.312((1))

4052.277 50.0 0.271 0.17 4052.480 Mn I(48)4052.476(50);:Fe I({563)4052.466( (1))
4052.484 19.2 0.124 0.15 4052.687 Fe I1(524)4052.664((1))Fe I{557)4052.720(p)

[ 4053.054 23.3 0.170 0.13 4053.257
4053.226 37.3 0.237 0.15 4053.429 Cr II(19)4053.43{(1)

4053.617 65.0 0.401 0.15 4053.820 Fe 1(485)4053.82((1));Ti II(h)4053.829(11)
4053.892 75.0 0.400 0.18 4054.095 Cr I1I(19)4054.10(8)
4054.241 12.0 0.070 0.16 4054.444 Fe I1(-)4054.454(1)

[ 4054.625 65.7 0.340 0.18 4054.828 Fe 1(698)4054.833((1));Fe I(698)4054.883(3)
4054.839 28.9 0.185 0.15 4055.042 Fe 1(218)4055.046(3);Ti I(80)4055.011(550)
4055.343 42.6 0.248 0.16 4055.546 Mn I(5)4055.548(1000h)

4055.866 38.9 0.238 0.15 4056.069 Cr IT(182)4056.07(4)
4056.004 23.1 0.139 0.16 4056.207 V II(14)4056.256(15);Ti II(11)4056.187(4)
4056.208 28.2 0.111 0.24 4056.411 (Fe I(320)4056.530((1))}
4056.590 17.1 0.050 0.32 4056.793 Cr I1{306)4056.785(35)
4057.285 88.1 0.445 0.21 4057.488 Fe II(212)4057.457(2);Fe IX(33)4057.51(4);Mg I1(16)4057.505(5n)
4057.482 4.6 0.048 0.09 4057.685 Fe 1(729)4057.654(1) ;Mo II(K)}4057.70(3)
[ 4057.625 9.6 0.065 0.14 4057.828 Cxr I(251)4057.83(18)
4057.729 5.4 0.073 0.07 4057.932 Mn I(29)4057.954(100h1)
4058.020 35.9 0.257 0.13 4058.223 Fe I1(558)4058.227(4n)
4058.314 22.5 0.069 0.31 4058.517 Fe I1(914)4058.460(p}

[ 4058.557 31.0 0.234 0.12 4058.760 Fe 1(120)4058.766(3);Cxr I(251)4058.778(70)

4058.714 33.8 0.179 0.18 4058.917 Ca 1(40)4058.912(1in)
4059.150 9.5 0.042 0.21 4059.353 Co I1(2)4059.321((1)}
4059.517 27.5 0.195 0.13 4059.720 Fe I1(767)4059.726(3)

4060.054 4.4 0.024 0.17 4060.257 Ti I1(80)4060.263(20})
4060.294 4.0 0.034 -0.11 4060.497
4060.489 25.8 0.105 0.23 4060.692 Cr I(156)4060.646(45)
4060.901 25.1 0.171 ©0.14 4061.104 NA II1(10)4061.09(4700)
4061.283 9.5 0.055 0.16 4061.48f%

[ 4061.569 35.3 0.204 0.16 4061.772 Cr II(19)4061.770(p);Cr I(K)4061.74(3w)
40€61.760 34.1 0.193 0.17 40€1.963 (Fe II(189)4061.787(1})

4062.243 47.0 0.300 0.15 4062.446 Fe 1(359)4062.446(10)
4062.567 18.8 0.080 0.22 4062.770 Pr 1X(26)4062.81(3400)
4063.087 42.2 0.263 0.15 4063.290 Fe I1(698)4063.286{({3))
[ 4063.395 123.6 0.594 0.20 4063.598 Fe I(43)4063.597(45)
4063.597 2.7 0.026 0.10 4063.800
4063.845 28.7 0.191 0.14 4064.048 Fe 1(423)4064.07(p)
4064.177 28.2 0.168 0.16 4064.380 Ni I(179)4064.374(2);Ti IX(106)4064.350((1))
4064.372 5.0 0.02% 0.16 4064.576
4064 .551 3.4 0.020 0.16 4064.755 Fe II(39)4064.750(p)
4064.869 10.4 0.071 0.14 4065.073 V II(215)4065.072(100);Mn I(C)4065.083(100);
. Ti II(80)4065.094(30)
4065.182 24.5 0.161 0.14 4065.385 Fe I(698)4065,402((2))
[ 4065.503 13.3 0.116 0.11 4065.707 Cr I(279)4065.716(12)
4065.622 3.5 0.034 0.10 4065.826
4065.945 23.4 0.149 0.15 4066.149 Cr I1(182)4066.16(p)
4066.394 27.1 0.184 0.14 4066.598 Fe 1(424)4066.597((1});Cr 1(K)4066.610(8)
4066.544 5.8 0.051 0.11 4066.748
4066.800 96.8 0.489 0.19 4067.004 Fe 1(358)4066.979(6);Ni IT(11)4067.051(3);V II(9)4067.012(10)
4067.079 37.6 0.238 0.15 4067.283 Fe I(217)4067.275(4)
4067.363 5.8 0.031 0.17 4067.567 Fe 1(655)4067.60(p)
4067.647 30.4 0.116 0.25 4067.851 Fe 1(1103)4067.850(p):Cr T(K}4067.829(30)
4067.786 41.0 0.284 0.14 4067.990 Fe 1(559)4067.984(8n)
4067.889 19.4 0.068 0.27 4068.093 Ti I(207)4068.132{34)
4068.209 2.5 0.029 0.08 4068.413 Fe 1(-)4068.483(0)
4068.366 4.9 0.033 0.14 4068.570 Co I(58)4068.541(8)
4068.854 13.1 0.070 0.18 4069.058 Fe I({557)4069.08((1)}
4069.399 17.0 0.109 0.15 4069.603 Fe 1(-)4069.610(1)
[ 4069.682 22.2 0.142 0.15 4069.886 Fe 11(188)4069.883((1))
4069.828 21.7 0.155 0.13 4070.032 Fe 11(22)4070.03(p)
4070.066 11.3 0.069 0.15 4070.270 Mn I(5)4070.280(200)
4070.613 89.6 0.441 0.19 4070.817 Cr II{K)4070.88(10)
4070.867 13.2 0.063 0.20 4071.071 Zr 1I1(54)4071.09(4)
4071.318 22.9 0.160 0.13 4071.522 Fe 1(218)4071.520{(1))
4071.537 96.5 0.540 0.17 4071.741 Fe 1{43)4971.740(40)
4071.722 12:4 0.051 0.23 4071.926 Mn I{C)4071.949(1)
4072.103 4.7 0.043 0.10 4072.307 Fe I1(-)4072.332(0)
4072.342 69.2 0.408 0.16 4072.546 Cxr II(26)4072.56(4);:Fe 1(698)4072.518((2))
4072.545 6.7 0.041 0.15 4072.749 si II(3.01)4072.711(3h)
4073.564 42.3 0.269 0.15 4073.768 Fe 1(558)4073.760(4n)

[ 4073.920 14.7. 0.059 0.23 4074.124

4074.186 5.6 0.028 0.1% 4074.390 Ti 1(254)4074.349(22)

4074.581 €8.8 0.328 - 0.20 4074.785 Fe I1(524)4074.794(5)

4074.891 16.3 0.096 0.16 4075.095

4075.242 18.4 0.125 0.14 4075.446 si 11(3.01)4075.451{20h)

4075.432 32.9 0.205 0.15 4075.636 Cr 11(19)}4075.630(p) .

4075.761 60.2 0.272 0.21 4075.965 Fe 1I(21)4075.950(p);Cx I(K)4075.921(15)
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams1

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuavar
Dalgaboyu (mA) Dalgnboyu Dalgaboyu

4076.037 22.8 0.111 0.19 4076.241 Fe I(486)4076.232((1))
4076.258 12.6 0.097 0.12 4076.462 Fe 1(218)4076.498(1)
4076.426  70.9 0.360 0.19 4076.630 Fe I(558)4076.636{8n)
4076.641  71.2 0.425 0.16 4076.845 Fe I(557)4076.810((1w));
Cr I1(19)4076.87(3);siII(3.01)4076.781(15h)
4076.893  25.5 0.069 0.35 4077.097 Cr I(66)4077.089(60)
4077.166 29.1 0.045 0.61 4077.370

4077.320 44.8 0.320 0.13 4077.524 Cr II(19)4077.50(4)
4077.513 96.7 0.565 0.16 4077.717 sr II(1}4077.714(400r)
4077.672 3.8 0.03% 0.09 4077.876
4077.806 5.2 0.033 0.15 4078.010
4078.166 46.6 0.246 0.18 4078.370 Fe I(217)4078.365(4) -
4078.425 4.2 0.024 0.16 4078.629
4078.650 7.1 0.029 0.23 4078.854 Fe I(K)4078.822(1)
4078.999 38.8 0.238 0.15 4079.203 Mn I(5)4079.241(500);Fe I(700}4079.18(p)
4079.194 34.5 0.178 0.18 4079.398 Mn I(5)4079.415(500)
4079.639 36.1 0.232 0.15 4079.843 Fe I1(359)4079.848(4)
4080.008 35.7 0.202 0.17 4080.212 Cr I(66)4080.229(40)
4080.674 18.4 0.123 0.14 4080.878 Fe 1(557)4080.886((1w))
4081.061 17.5 0.118 0.14 4081.265 Fe I(-}4081.264(1)
4081.243 9.8 0.070 0.13 4081.447 Fe I1(188)4081.420(p)
4081.585 14.2 0.049 0.27 4081.789 Cr I1(66)4081.738(35)
4081.895 20.7 0.137 0.14 4082.099 Fe 1(698)4082.125((1}))
4082.092 51.6 0.296 0.16 4082.296 Cr II(165)4082.30(10)
4082.253 11.0 0.089 0.12 4082.457 Ti I(80)4082.455(650);Fe 1(906)4082.44((2))
4082.736 27.3 0.178 0.14 4082.940 Mn I{5)4082.945(600)
4083.027 7.7 0.028 0.25 4083.231
[ 4083.426 66.7 0.307 0.20 4083.630 Mn I(5)4083.634(500);Mn II(I)4083.66((200}))
4083.567 22.6 0.141 0.15 4083.771 Fe 1(697)4087.780((1}}
4084.293  46.9 0.276 0.16 4084.458 Fe I(698)4084.498(6)
4084.806 35.1 0.232 0.14 4085.010 Fe I(358)4085.011(4);Cr I(K)4085.03(25)
4085.097 54.7 0.285 0.18  4085.302 Fe I(559)4085.312(4)
[ 4085.818 44.8 0.139 0.30 4086.023 (Fe I(1073}4086.98((1))};Cr I1{XK)4086.05(6)
4085.933  31.5 0.236 0.13 4086.138 Cr II(26)4086.14(8)
4086.168 11.6 0.070 0.16 4086.373 Co I(58)4086.300(15)
409€ 812 2.2 0,022 0,12 4086.717 La II{10}4086.72(5500;
4086.887 17.5 0.138 0.12 4087.092 Fe I{694)4087.099((1))
4087.069 24.6 0.149 0.15 4087.274 Fe II1(28)4087.27(p)
4087.391  33.0 0.250 0.12 4087.596 (Cr II{19)4087.58(1))
4087.601 4.9 0.029 0.16 4087.806 Fe 1(832)4087.790(p)
4088.169 1.6 0.026 0.06 4088.374 (Co 1(2)4088.291(1))
4088.357 12.7 0.092 0.13 4088.562 Fe I1(906)4088.567((1));Mn I(C)4088.565(¢€)
4088.609 42.1 0.217 0.18 4088.813 Cr II(19)4088.88(1)
4088.836 8.9 0.072 0.12 4089.041
4089.013 11.1 0.094 0.11 4089.218 Fe I(422)4089.225((1))
4089.278 16.2 0.138 0.11 4089.483 Cr II(164)4089.48(2)
4089.866 16.8 0.090 0.17 4090.071 Fe I(700)4090.085((1));:Cr I(K)4090.07(8hs)
4090.128 8.5 0.054 0.15 4090.333 Fe I(44)4090.326(1);Cr I(K}4090.35(7)
4090.300 3.9 0.038 0.10 4090.505 Zr II1(29)4090.52(i0)
4090.755 11.2 0.084 0.12 4090.960 Fe I(695)4090.984((1w))
4090.991 3.6 0.037 0.09 4091.196
4081.344 7.9 0.061 0.12 4091.549 Fe I(357)4091.561((1)}
4092.001° 13.7 0.042 0.31 4092.206
4092.112 11.4 0.070 0.15 4082.317 {Co I(29)4092.386(25)})
4092.241 5.3 0.050 0.10 4092.446 Fe 1(18)4092.512((1)}
4092.428 22.3 0.111 0.19 4092.633 Ca I(25)4092.633(8)
4092.782 5.6 0.035 0.15 4092.987
4093.017 12.6 0.078 0.15 4093.222 Fe II{J)4093.24(0)
4094.206 5.4 0.051 0.10 4094.411
4094.729 14.8 0.109 0.13 4094.934 Ca I(25)4094.930(12)
4095.068 3.1 0.031 0.09 4095.273 Fe 1(1075)4095.252(1N)
4095.737 1.8 0.013 0.13 4095.942 Fe 1(217)4095.975(4)
4095.819 19.1 0.086 0.21 4096.024 Cr I(K)4096.04{2w)
4096.902 18.3 0.127 0.14 4097.107 Fe I(558}4097.099((1))
4097.055 1.9 0.017 0.10 4097.260
4097.375 7.1 0.034 0.20 4097.580 Fe II(J)4097.509(1)
4097.759 8.7 0.061 0.13 4097.964 Cr 1(97)4097.89(20Wh)} .
4097.956 15.0 0.114 0.12 4098.161 Cr 1(97)4098.180((7));Fe I(558)4098.183 (4n)
4098.245 27.4 0.156 0.16 4098.450 Cr II(165)4098.44(8);Ca 1(25)4098.533(15) ;MoII(K)4098.46(1)
4101.55% 4101.765 HA 4101.737
4106.204 6.8 0,050 0.13 4106.410 (Fe I(697)4106.437((1)))
4107.287 24.8 0.163 0.14 4107.493 Fe I(354)4107.492(12)
[ 4108.218 5.5 0.043 0.12 4108.423 Co I(2)4108.488((1));Cr 1(65)4108.400(6)
4108.368 8.4 0.046 0.17 4108.574 Ca I(39)4108.554(10N)
4108.830 12.6 0.067 0.18 4109.036 Fe I(558)4109.070((1))
[ 4109.377 6.2 0.048 0.12 4109.583 Cr I(65)4109.584(8)
4109.615 41.4 0.269 0.14 4109.821 Fe 1(357)4109.808(9)
4110.081 6.2 0.068 0.08 4110.287 Fe I(~}4110.310(1)
4110.410 6.3 0.047 0.13 4110.616 Co I(29)4110.532(25)
[ 4110.653 20.8 0.131 0.15 4110.859 Cx 1(97)4110.87((8))
4110.794 66.7 0.423 0.15 4111.000 Cr 1I{18,26)4111.00(18);Mn X(37,47)4110.894(60c)
4111.150 14.9 0.103 0.14 4111.356 Cr I(97)4111.33(4w) °
4111.667 14.7 0.111 0.13 4111.873 Fe II(188)4111.902(1)
4112.103 9.3 0.073. 0.12 4112.309 Fe I(695)4112.350((1)}
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams1

Gizlenen Wx

Derinlik Geniglik Hesaplanan

Tam ve Laboratuvar

Dalgaboyu Dalgaboyu

Dalgaboyu (mA)
4112.341 18.7
4112.404 18.0
4112.754 42.0
4113.016 45.9
4114.236 25.6
4114.743 15.0

4135 A Balgesi
4104.760 19.5
4104.995 1.3
4106.130 12.6
4107.282 26.6
4107.856 3.2
4108.238 5.8
4108.384 11.0
4108.759 6.9
4108.880 7.6
4109.375 7.6
4109.613  45.9
4110.096 13.1
4110.398 14.5
4110.632 17.8

4110.784  84.3
4111.144 18.4
4112.123 15.6
4112.345 32.4
4112.513 6.8
4112.742 47.6
4113.014 50.7
4113.477
4113.911
4114.238

. 4115.714
4116.473

411€.723

4117.461

4117.647

4118.065

4118.336

4118.631

4119.172

4119.310

4119.630

4119.827

4120.000

4120.406

[ 4120.963

4121.102

4121.270

4121.600

4121.961

4122.330

4122.463

4122.632

_ 4123.182
4123.537

4123.736

4124.297

4124.581

4125.222

4125.425

4125.670

4125.979

4126.304

4126.695

4126.864 36.0

4127.076 24.6

4127.401 51.6
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4112.547
4112.610
4112.960
4113.222
4114.442
4114.949

4104.967
4105.202
4106.337
4107.489
4108.063
4108.445
4108.591
4108.966
4109.087
4109.582
4109.820
4110.303
4110.605
4110.839
4110.992
4111.352
4112.331
4112.553
4112.721
4112.950
4113.222
4113.685
4114.119
4114.445
4115.921
4116.681
4116.931
4117.668
4117.854
4118.272
4118.543
4118.838
4119.379
4119.518
4119.837
4120.035
4120.208
4120.614
4121.171
4121.310
4121.478
4121.808
4122.169
4122.538
4122.671
4122.840
4123.390
4123.745
4123.944
4124.505
4124.789
4125.430
4125.633
4125.878
4126.187
4126.512
4126.903
4127.072
4127.284
4127.609
4127.806
4128.091
4128.398
4128.743
4128.925
4129.175
4129.631
4129.991
4130.465
4130.660
4130.881
4131.103
4131.356
4131.589
4131.769

Cr
Ti

Fe
Cr
Fe
Fe

Mn

Fe
Fe

Co
Ca

Fe
Cr
Fe
Fe
Co
Cr
Mn
Cr
Fe
Cr
Ti

Fe
Cr

Fe
Ni
Cr
Fe
Fe
Fe

Fe
Fe
Cr
Fe

11{18)4112.580(1)
1{(9)4112.708(2100)
1(1103)4112.972(3n)
II1(18)4113.24(S)
I1(357)4114.449(5)
1(695)4114.957((1iw))

II(I)4104.995(50)

I1(217)4106.256((1))
I1(354)4107.492(12)

I1{2)4108.488((1));Cr 1(65)4108.400(6)
I1(39)4108.554(10N)

I1(558)4109.070((1))
I1(65)4109.584(8)
I(357)4109.808(9)
I(~)4110.310(1)
1(29)4110.532(25)
I1(97)4110.87((8))
I1(37,47)4110.903((2));Cr I1(18,26)4111.00(18)
I(9714111.33(4w)
I1(695)4112.350((1))
I1(18)4112.58(1)
I1(9)4112.708(2100)
1(1103)4112.972(3n)
II{18)4113.24(5)

1(357)4114.449 (5)
1(255}4115.982¢{(3));Fe 1(910)4115.89 (p}
IT (181)4116.65(2)

1{558)4116.970( (1)}

1(853)4117.71((1)}
I(700,1103)4117.872((1))

1{801)4118.549(15) ;M0 II(K)4118.53(52Z)
I(559)4118.904((1};

I{65)4119.54(1)

11(21)4119.530(p)

(Ti I(253)4120.029(26))

Fe
Cr

Co

Fe
Cr
Fe
Fe
Mn
Cr
Fe

Fe
Fe

Fe
Fe
Fe
Cr

Cr
Cr

Cr
Fe
Fe
si
Cr

Fe

Cr
Eu
Cr
Cr
Ba
si
Mn
Cr

Fe

1(423)4120.211(5)
I(65)4120.621(50)

1(28)4121.318(560)

I1(356)4121.806(5);Cr I(108)4121.815(45)
1(165)4122.164(25)

1(356)4122.522(4)

11(28)4122.638(4)

I{47)4122.757{41)

I1(108)4123.386(50)
I(217,422)4123.748((1))

I(~)}4124.490(1)
I1(22)4124.793(1)

I1(1103)4125.622({1)) ;¥o TI(K)4125.628(152)
1(354)4125.884(({2}))
1(695)4126.192 (3n)

I(35)4126.513(75)

T(K)4126.920{30)

11(181)4127.08(4)

1(35)4127.297{40})

I(357)4127.612(7)
1(558,727)4127,807(3n)
11(3)4128.067{300h)

I(K)4128.392(35) -
I11(27)4128.735(3)

1(97)4129.20(50Wh)

II{1)4129.70(33000)

1{97)4129.90(1);Fe I(44,486)4130.035((1))
1(97)4129.470(p)

I11(4)4130.648(80)

11(3)4130.893(500h)

I(C)4131.111(150)

1(261)4131.36(50)

I1{(1075)4131.750(p}
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams:

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Labhoratuvar
Dalgaboyu (mA) Dalgaboyu Dalgahoyu
4131.706 8.8 0.077 0.11 4131.915 Fe I({695)4131.940(p)
4131.836 102.6 0.518 0.19 4132.044 Fe I(43)4132.060(25)
4132.191 15.5 0.145 0.10 4132.399 Cr 1I(26)4132.41(7)
>4132.27O 75.5 0.295 0.24 4132.479
4132.518 8.1 0.069 0.11 4132.727
4132.692 47.0 0.3311 0.14 4132.900 Fe I(357)4132.903(8)
4133.399 18.8 0.131 0.14 4133.607
4133,649 33.9 0.217 0.15 4133.857 Fe 1(698)4133.869{((2))
4134.207 32.2 0.218 0.14 4134.416 Fe I1(482,697)4134.433((1))
4134.472 57.5 0.379 0.14 4134.681 Fe I(357)4134.681(12)
4134.664 6.3 0.042 0.14 4134.873
4134.837 4.4 0.030 0.14 4135.045 Fe I(~)4135.039(1n);Cxr I(K)4135.05(3w)
4135,545 17.2 0.110 0.15 4135.753 Cr II(163)4135.770(p);Fe I(1073)4135.770((1))
4136.078 7.3 0.058 0.12 4136.287 Fe I(-)4136.200(1n)
4136.320 24.3 0.158 0.14 4136.528 Fe I(694)4136.512((1))
4136.773 66.2 0.351 0.18 4136.981 Fe 1{726)4137.002(7);Mn II(I)4136.94(60}
4137.201 27.1 0.166 0.15 4137.410 Fe I(1103)4137.456(1)
4137.476 8.8 0.049 0.17 4137.685
4137.737 5.0 0.030 0.16 4137.945 (Fe I1{320)4137.980(1));Cr I(K)4137.95(3w)
4138.000 22.2 0.167 0.13 4138.208 Fe II(150)4138.210(p)
4138.184 34.1 0.208 0.15 4138.393 Fe I1(39)4138.40(p)
4138.646 3.0 0.030 0.10 4138.854 Fe I(117)4138.840((1))
4138.885 16.1 0.088 0.17 4139,093 Cr I{K}4139.07(7whs)
4139.100 2.3 0.023 0.10 4139.309 Fe I(-)4138.276(1)
4139.517 15.3 0.114 0.13 4139.726 Fe I(-)4139.718(1)
4139.719 8.4 0.066 0.12 4139.928 Fe 1(18)4139.933(2)
4140.211 23.7 0.145 0.15 4140.420 Fe I1{694,695)4140.441((1))
4141.661 16.6 0.325 0.13 4141.870 Fe 1(422)4141.862((1))
4141.980 24.7 0.145 0.16 4142.189 Cr I(305)4142.192(45);:Ni I1(212)4142.184((2))
4142.333 44.7 0.180 0.23 4142.542 Ti I1(296)4142.480(2)
4143.231 89.3 0.460 0.18 4143.440 Fe I1(523)4143.418(15)
4143.661 89.2 0.509 0.16 4143.870 Fe I(43)4143.871(30)
4143.865 13.6 0.091 0.14 4144.074
4144.727 18.1 0.019 0.91 4144.936 Cr I(K)4145.01(3)
4144.949 14.4 0.094 0.14 4145.158 Fe 1(274)4145.209((1))
4145 .33¢ 4.3 0.01€ 0.26 4145.545
4145.570 68.8 0.441 0.15 4145.779 Cr II1(162)4145.77(25)
4145.849 40.6 0.168 0.23 4146.058 Fe J(422)4146.071((2})
4146.186 38.8 0.227 0.16 4146.395 Cr I(108}4146.467(20)
[ 4147.086 26.9 0.178 0.14 4147.295 (Fe I1(693)4147.34(p));Fe II1(141)4147.260(p)
4147.236 12.6 0.069 0.17 4147.445 (Fe 1(832)4147.490(p))
4147.465 41.7 0.268 0.15 4147.674 Fe 1(42)4147.673(10)
4148.607 2.7 0.023 '0.11 4148.816 Mn I(C)4148.796(80)
4148.975 18.8 0.100 0.18 4149.184 7Zr II(41)4149.225(75)
4149.160 46.6 0.297 0.15 4149.369 Fe I1(694)4149.372(5n)
4149.272 8.0 0.056 0.14 4149.481 Fe 1(942)4149.490(p); ;Fe I(3)4149.466(4)
4150.049 32.7 0.217 0.14 4150.258 Fe I(695)4150.258({4))
4150.313 19.5 0.099 0.19 4150.522 Ti I(253)4150.557(3)
4150.782 35.1 0.253 0.13 4150.992 Zr 1X(42)4150.97(10);Cr 1I(163}4151.00(5)
[ 4151,547 17.9 0.063 0.27 4151.756 Fe I1{12)4151.790(p)
4151.763 25.5 0.147 0.16 4151.973 Fe 1{764)4151.957((1))
4151,91¢9 62.9 0.312 0.19 4152.128 Fe 1(18)4152.172(4}

4152.571 12.6 0.087 0.14 4152.780 Fe I(-)4152.778(1);Cr I(261)4152.779(40)
4152.824 10.3 0.057 0.17 4153.034 Cr I(35)4153.072(30)

4153.186 2.5 0.018 0.13 4153.396

4153.674 89.6 0.446 0.19 4153.883 Cr 1(35)4153.812(60);Fe I(695)4153.906(10n)
4153.902 33.0 0.179 0.17 4154.111 Fe I1(694)4154.109((1));Cr I(K)4154.17(2)
4154.295 64.3 0.357 0.17 4154.504 Fe I1(355)4154.502(12)

4154.596 67.9 0.375 0.17 4154.806 Fe I(694)4154.812(%n)

ey,

4155.116 6.4 0.043 0.14 4155.326
( 4155.553 3.2 0.033 0.09 4155.763
4155.703 17.0 0.094 0.17 4155.913 Fe I(-)4155.914(1)
4156.134 81.9 0.304 0.25 4156.343 Fe 1(693)4156.460((1));:Fe I(-}4156.322(1n);
: Zr II(29)4156.24(15)
[ 4156.527 63.4 0.248 0.24 4156.736 Fe I1(419)4156.670((1))
4156.607 19.3 0.175 0.10 4156.816 Fe I(354)4156.803(12)
4157.004 5.4 0.033 0.16 4157.213 (Fe I(-)4157.306(1))
4157.577 66.2 0.365 0.17 4157.787 Fe 1(695)4157.788(8n)
[ 4158.088 18.3 0.109 0.16 4158.297 Ti II(h)4158.273(10)
4158.238 5.3 0.036 0.14 4158.447 Fe II(12)4158.450(p);Co I({144)4158.420(4)
4158.589 60.6 0.328 0.17 4158.798 Fe I(695)4158.798(5n)
4158.963 91.6 0.366 0.23 4159.173
4159,913 13.2 0.059 0.21 4160.123
4160.154 35.0 0.204 0.16 4160.364 Fe 1I{149)4160.280(p);Fe I(-)4160.333(1n)
4160.404 33.7 0.183 0.17 4160.614 Fe 11({39)4160.620(p);:Fe I(419)4160.561((1));Cr I(X)4160.61(4w)
4160.553 12.9 0.077 0.16 4160.763 Fe 1I1(1116)4160.780(p)
4160.870 31.0 0.205 0.14 4161.080 Fe I(689)4161.080((1));Cr II(162)4161.07(2)
4161.002 36.2 0.119 0.29 4161.212 Zr I1I1(42)4161.20(20)
4161.298 80.2 0.387 0.19 4161.508 Fe 1(422)4161.488((1));Ti IT(21)4161.527(11);
Cr I(305)4161.43(55)
4161.590 24.7 0.167 0.14 4161.800 sr 11(3)4161.796(30)
4163.437 94.0 0.530 0.17 4263.647 Ti II(105)4163.634(19);:Fe 1(274,699)4163.676((1))
4164.606 7.2 0.052 0.13 4164.816 Fe I(418)4164.80((1))
[ 4164.917 2.0 0.016 O0.11 4165.127
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams1

Gozlenen W, Derinlik Genislik Hesaplanan Tam ve Laboratuvar
Dalgaboyu  (mA) Dalgaboyu Dalgaboyu

4165.165 18.0 0.128 0.13 4165.375

4165.326 40.9 0.209 0.18 4165.536 Cr I(305)4165.52(60)

4165.542 3.8 0.037 0.10 4165.752

4165.772 3.7 0.020 0.18 4165.982 Ba II{4)4166.003(20)

4166.854 15.4 0.075 0.19 4167.064

4167.069 71.7 0.429 0.16 4167.279 Mg I(15,15)4167.26;.27(10n,10n)

4167.496 28.9 0.060 0.45 4167.706 Fe II(149)4167.69(p}

4167.719 31.0 0.165 0.18 4167.929 Fe I(K)4167.960(1)

4168.426 24.0 0.162 0.14 4168.636 Fe I(689)4168.625(1w)
4168.734 20.0 0.142 0.13 4168.944 Fe 1(694)4168.942((1w))
4169.587 36.2 0.196 0.17 4169.797 Fe I1(693)4169.777((1))
4169.775 13.0 0.076 0.16 4169.985 Fe 11(12)4169.980(p)
4169.985 17.1 0.119 0.14 4170.195 Cr I1(278)4170.214(50)

4190 A Bélgest

[ 4159.912 12.6 0.053 0.22 4160.113
4160.150 31.2 0.197 0.15 4160.351 Fe I1I1(149)4160.28(p);:Fe 1(-)4160.333(1n)
4160.427 45.0 0.176 0.24 4160.627 Fe II(39)4160.620(p);Fe I{419)4160.561((1))
[ 4160.874 26.9 0.179 0.14 4161.075 Fe I(689)4161.080((1)};Cr I1(162}4161.07(2)
4161.001 42.6 0.131 0.31 4161.202 Zr II(42)4161.20(20)
4161.300 75.8 0.392 0.18 4161.500 Fe I(422)4161.488{((1));Ti II(21)4161.527(11);
Cr I1{(305)4161.43(55)
4161.596 25.6 0.164 0.15 4161.797 sr I1I(3)4161.796(30)
4163.256 14.9 0.084 0.17 4163.457 Fe I(1073)4163.350(p)
4163.443  93.2 0.536 0.16 4163.644 Ti II(105)4163.634(19);Fe 1(274,699)4163.676((1))
4164.012 2.7 0.021 0.12 4164.213 (Fe I(694)4164.240(p))
4164.601 9.7 0.057 0.16 4164.802 Fe 1(418)4164.80((1))
4164.913 5.3 0.026 0.19 4165.114
4165.160 14.5 0.107 0.13 4165.361
4165.322 47.8 0.209 0.21 4165.523 Cr I(305)4165.519(15)
4165.578 4.7 0.035 0.13 4165.779
4165.799 5.8 0.032 0.17 4166.000 Ba II(4)4166.003(20)
4166.863 14.3 0.075 0.18 4167.064
4167.073  69.2 0.416 0.16 4167.274 Mg I(15,15)4167.26;.27(10n,10n)
4167.368 11.2 0.041 0.26 4167.569
4167.022  20.7 0.089 0.22 4167.823 Fe 1(599)4167.862((2));Cr 1(107)4167.811(12)
4167.741 24.9 0.149 0.16 4167.942 Fe I(K)41€7.360(1}
4168.427 22.9 0.155 0.14 4168.628 Fe I(689)4168.625(1w)
4168.743 18.6 0.133 0.13 4168.944 Fe I(694)4168.942((1w})
[ 4169.597 35.8 0.183 0.18 4169.798 Fe I1(693)4169.777((1))
4169.788 9.4 0.063 0.14 4169.989 Fe I1(12)4169.980(p)
4169.989 20.2 0.114 0.17 4170.190 Cr I1(278)4170.214(50)
4170.417 3.0 0.252 0.15 4170.618 Cr II(18)4170.65(1)
4170.663  42.2 0.272 0.15 4170.864 Cr II(181)4170.86(1);Fe 1(482)4170.906(5)
4170.828 94.5 0.393 0.23 4171.029 (Ti I(206)4171.017(110})
4171.491  46.2 0.200 0.22 4171.692 Cr 1(261)4171.675(12);Fe I(941)4171.696((2));
Cr 1(261)4171.676 (40)
4171.702 68.1 0.468 0.14 4171.903 Fe I(650)4171.904((2}};Cr II(18)4171.92(3);Ti II(h)4171.919(19)
4171.881 97.7 0.397 0.23 4172.083 Fe I1({649)4172.126(5)
4172.393 59.5 0.211 0.27 4172.595 Cr II(18}4172.60(2);Ti I(F)4172.594(8)
4172.482 78.6 0.253 0.29 4172.684 Fe I(689)4172.641((1));Cr I(K)}4172.782(50}
4172.791  12. 0.073 0.16 4172.993 (Fe I(909,1073)4172.970(p))
4173.148 59.7 0.244 0.23 4173.350 Fe I(355)4173.322(2)
4173.293 108.8 0.567 0.18 4173.495 Fe II(27)4173.450(8);Ti II(h}4173.531(13)
4173.871 22.2 0.167 0.12 4174.073 Ti I(55)4174.071(43);Ti I1(105)4174.053(13)
4174.113  43.3 0.283 0.14 4174.314 Mn II(2)4174.32(100)
4174.297 16.2 0.058 0.26 4174.499 Fe I(799}4174.419((1))
4174.629 35.6 0.190 0.18 4174.831 Cr I(241)4174.808(75)
4174.727 24.4 0.174 0.13 4174.929 Fe I(19)4174.917(5):Cr I1(278)4174.96(25)
4175.050 17.1 0.068 0.24 4175.251 Cr 1(261)4175.235(35)
4175.435 53.9 0.352 0.14 4175.637 Fe I(354)4175.640(10)
4175.707 32.5 0.132 0.23 4175.909 (Fe I(694)4175.89(p));Cr 1(106)4175.958(40}
4176.128 4.1 0.030 0.13 4176.330 (Fe II(149)4176.440(p))
4176.373 64.9 0.357 0.17 4176.575 Fe I(695)4176.571(7n);Mn I(C)4176.608(100c);Cr I(K)4176.68(25)
4176.645 8.2 0.040 0.19 4176.847
4176.867 10.0 0.032 0.29 4177.069 (Fe 1(690)4177.07(p))
4177.445 118.1 0.442 0.25 4177.646 Fe I(18)4177.597(4);Fe TI(21)4177.70(p) ;Y 11(14)4177.528(163)
4177.844 38.0 0.208 0.17 4178.046 Cr I(K)4178.07(25w)
4178.257 25.9 0.072 0.34 4178.458 V II(25)4178.396(60)
4178.653 93.6 0.517 0.17 4178.854 Fe I1I(28)4178.855(5)
4178.934 26.1 0.094 0.26 4179.136 Co I(144)4179.226(31)
4179.173 136.6 0.534 0.24 4179.375 Cr II(26)4179.43(12);Cr I(K)4179.42(20);Pr 1I(4)4179.390(5200)
4179.577 2.7 0.024 0.10 4179.779 Zr 11(99)4179.81(15)}
4179.768 4.2 0.028 0.14 4179.970 Cr II1{127)4179.920(p)
4180.209 12.2 0.054 0.21 4180.411 Fe I(274)4180.404(1)
4180.439 24.5 0.065 0.36 4180.641
4180.779 16.3 0.099 0.15 4180.980 Fe II(148)4180.970(p);(V 11(19)4180.86(6?))
L 4180.998 19.4 0.083 0.22 4181.200 Fe 1(908)4181.210(1n}
4181.355 26.4 0.145 0.17 4181.557 Fe I(763)4181.550(p);Cr 11(181)4181.50(1)
4181.547 61.2 0.412 0.14 4181.749 Fe I1(354)4181.758(15)
4181.758 77.0 0.321 0.23 4181.959
4182.175 47.5 0.244 0.18 4182.377 Fe 1(476a)4182.384(4)
4182.533  34.9 0.177 0.18 4182.735 Fe I(694)4182.790(2b,gn}
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams:

Gozlenen w, Derinlik Geniglik Hesaplanan Tam ve Laboratavar
Dalgaboyn  (md) Dalgaboyu Dalgaboyu

4182.808 13,
4182.988  16.
4183.238 31.
4183.620 68.
4183.825 63.
4184.085  81.
4184.683 60. 0.332
4185.896  10. 0.063

7 0.077

5

3

2

2

9

1

8
4186.168 19.5 0.078

0

8

3

6

7

7

4

8

0.110
0.126
0.175
0.302
0.337

4183.010 Fe 1(697)4185.025((1))

4183.190 Fe 1I1(21)4183.20(p);Cr I(K)4183.071(30)

4183.440 V II(37)4183.436(200)

4183.822

4184.027

4184.287 Fe 1(274)4184.220((1))

4184.885 Cr I(155)4184.901(40);Fe I(355)4184.895(10)

4186.098 Cr I1I(127)4186.080(p};Ti I(129)4186.117(910)

4186.370 Cr 1{249)4186.358(45)

4186.635 Ce II1(1)4186.600(3500)

4186.778 Zr 11(97)4186.70(12)

4187.042 Fe 1(152)4187.044(20)

4187.581 Fe I(694)4187.590((1))

4187.814 Fe 1(152)4187.802(20)

4188.737 (Ti 1{220)4188.683(55));Fe 1{1116)4188.729(2n)

4189.016 Fe I(-)4189.015(1n)

4189.557 Fe 1(940)4189.564((2))

4190.043 Cr I(84)4190.15(40);Fe 1({-}4190.000(1n}

4190.215 Ti IX(21)4190.164(4);Cr 1(84)4190.15(40)

4190.727 si II(7.26)4190.724(100h};Co 1(1}41980.712(20)

4191.268 Cr I(35)4191.274(50)

4191.438 Fe 1(152)4191.436(15);(Cx XI(35)4191.274(50});
Zr 11(108)4191.50(6)

—

N
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4186.433 5. 0.039
4186.576 9. 0.057
4186.840  76. 0.417
4187.379  36. 0.206
4187.612 103, 0.516
4188.535 118. 0.404
4188.814  24. 0.117
4189.355  25. 0.130
4189.841 30.2 0.116
4190.013  30.4 0.155
4190.525 5.7 0.036
4191.066 21.0 0.117
4191.236 72,6 0.427

,_‘
R

———
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4191.476  40.5 0.225 0.17 4191.678 Fe I(355)4191.685((2}}
4191.876 24.8 0.167 0.14 4192.078 Ni II(10)4192.07{1):Cr 1(273)4192.113(40)
4193.289 3.9 0.022 0.17 4193.492 Mg II(28)4193.44(2)
4193.457 19.2 0.137 0.13 4193.660 Cr 1(248)4193.662(40)
4193.625 8.8 0.050 0.16 4193.828 Cr I1(248)4193.89(15)
4194.742 17.7 0.115 0.14 4194.945 Cr I(248)4194.96(55)
[ 4195.171 103.7 0.487 ©0.20 4195.374 Fe I(693)4195.337(5);Cr II{161)4195.33(6)
4195.413  24.0 0.165 0.14 4195.616 Fe 1(478)}4195.615((3)}
4196.005 49.7 0.303 0.15 4196.208 Fe I(693)4196.218(4)
4196.336 16.4 0.098 0.16 4196.539 Fe I(418)4196.533((1))
4197.046  30.0 0.107 0.26 4197.249 Cr 1(249)4197.24(50)
4197.882 106.6 0.315 0.32 4198.084 Ti II(96)4197.950(p);$i II{7.26)4198.133(50)
4198.094 76,1 0.438 0.16 4198.207 Fe T{692)41092 2600/2}1 P I{152}4198.310{2C;
4198.398 71.8 0.301 0.22 4198.601 Cr I(249)4198.54(55);Fe 1(693)4198.645(4n)
4198.894  80.3 0.445 0.17 4199.097 Fe I{522)4195.098(20);Fe I1(141)4199.09(p)
4199.279 30.8 0.139 0.21 4199.481 Fe I(416)4199.370(p)
4199.710 32.9 0.138 0.22 4199.913 Fe I1(3)4199.97(1)
4199.894 4.1 0.044 0.09 4200.097 Fe 1(993)4200.09(p);Cr I(K)4200.10(35)
4200.020 8.9 0.048 0.17 4200.223 Mn II(1)4200.280(60)
4200.308 37.0 0.100 0.35 4200.511 Ni I(89)4200.464(5)
4200.713 52.6 0.248 0.20 4200.916 Fe I1(689)4200.930(3n);Si II(7.06)4200.898((40))
4201.520 6.7 0.033 0.19 4201.723 Ni I(238)4201.723(5);Fe 1(779)4201.73((1))
4201.697 15.2 0.063 0.23 4201.899 Fe 1(799)4201.799((1));Mn I(C)4201.778(60)
4201.828 71.7 0.440 0.15 4202.031 Fe 1(42)4202.031(30)
4202.123  25.9 0.082 0.30 4202.326 V II1(25)4202.356(200)
4202.323  21.1 0.141 0.14 4202.526 Fe II(D)4202.52(p}
4202.603 35.9 0.150 0.23 4202.806 Fe II(D)}4202.89(p)
4203.375 21.1 0.112 0.18 4203.578 Fe I1(19)4203.570((1)};Cr I(35}4203.59(50)
[ 4203.767 67.3 0.387 0.16 4203.970 Fe I(850)4203.953((1));Fe I(355)4203.987(10)
4203.991 11.1 0.067 0.15 4204.194 Cr I(35)4204.20(30);V II(25)4204.211(80)
4204.265 18.5 0.106 0.16 4204.468 Cr I(272)4204.48(55)
4204.580 17.9 0.036 0.46 4204.783 Y II(1)4204.692(474);Cx 1I(180)4204.830(p)
4204.871  23.8 0.104 0.21 4205.074 Bu II(1)4205.05(60000);V T1(37)4205.094(300)
4205.174 56.2 0.363 0.15 4205.377 Fe 1I(22)4205.48(p)
4205.347 48.2 0.265 0.17 4205.550 Fe 1(689)4205.546((2)) ;M1 II(I)4205.39(100)
4205.710 9.8 0.030 0.30 4205.913 Zr IT{133)4205.910(2)
4205.968 22.1 0.137 0.15 4206.171 Fe I(-)4206.210(1in)
4206.165 47.2 0.229 0.19 4206.368 Mn II(7)4206.370(200)
4206,491  17.5 0.085 0.17 4206.694 Fe I(3)4206.702(3);(Pr I1(8)4206.720(2500))
4206.692 14.4 0.109 0.12 4206.895 Cr I(K)4206.909(40)
4206.936 40.1 0.247 0.15 4207.139 Fe I(352)4207.130(4):Cr I(K)4207.11(1)
4207.161  57.5 0.320 0.17 4207.364 Cr 11(26)4207.360(4)
4207.627 14.2 0.082 0.16 4207.830 Cr I(K)4207.85(2w)
[ 4207.950 4.1 0.030 0.13 4208.153 Cr I{K)4208.10(4)
4208.157 18.4 0.103 0.17 4208.360 Cr I(249)4208.36(40)
4208.399 43.4 0.264 0.15 4208.602 Fe I(689,696)4208.610(3n)
4208.875 33.1 0.184 0.17 4209.078 Cr II(162)4209.05(3);2r 11(41}4208.99(30)
4209.164 19,7 .0.143 0.13 4209.367 Cr 1(248}4209.37(60)
[ 4209.393 7.6 0.053 0.14 4209.596
4209.593 36.9 0.197 0.18 4209.796 Cr I(155)4209.76(40)
4210.148 70.6 0.406 0.16 4210.351 Fe 1(152)4210.352(15)
4210.873 11.8 0.084 0.13 4211.076
4211.144 9.0 0.066 0.13 4211.347 Cr I(133)4211.34(40)
4211.613 15.4 0.078 0.19 4211.816 Zr II(15)4211.88(12)
4212.966 6.0 0.041 0.14 4213.169% Cr I(155)4213.18(12)
[ 4213.325 25.7 0.135 0.18 4213.529 Fe II(G)4213.52(p)
4213.453 27.3 0.200 0.13 4213.657 Fe I(355)4213.65(5)
4214.599 4.8 0.029 0.15 4214.803 Cr I(K)4214.78{10wh)
4214.849 14.5 0.094 0.15 4215.053 Cr I(K)4215.00(2wh)
4215.299 119.4 0.560 0.20 4215.502 sxr II{1)4215.524(300r)
4215.538  43.3 0.298 0.14 4215.743 Cr II(18)4215.76(2)
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams1

Gozlenen W, Derinlik Geniglik Hesaplanan Tan: ve Laboratuvar
Dalgaboyu  (mA) Dalgaboyu Dalgaboyu

4215.770  13.0 0.078 0.16 4215.974 Fe I(273)4215.975((1));Cr I(K)4215.96(3hs)
4215.987 35.4 0.217 0.15 4216.190 Fe I(3)4216.186(8);Cx I(K)4216.20(2h)
4216.1339  18.1 0.125 0.14 4216.343 Cr I1(132)4216.386(30)

4216.855 37.4 0.243 0.14 4217.059 Cr 1I(18)4217.07(2)

4217.112 2.1 0.011 0.17 4217.315 Ti II(96)4217.340(p)

4217.356 66.5 0.375 0.17 4217.560 Cr I(132)4217.65(50);Fe I1(693)4217.551(7n)
4217.694 18.0 0.084 0.20 4217.897

4218.013  22.8 0.115 0.19 4218.217 (Fe I(172)4218.210(p))

4218.976 9.8 0.052 0.18 4219.180

4218.159 67.0 0.38% 0.16 4219.363 Fe 1(800)4219.364(12)

4219.387  12.1 0.037 0.31 4219.591 (Fe I(763)4219.590(p}};:;Cr I{K}4219.61(3)
4219.708 9.5 0.037 0.24 4219.912

4219.869  44.2 0.242 0.17 4220.073 V 1I({25)4220.058(50);Fe I(994)4220.034(1)
4220.139  35.7 0.215 0.16 4220.343 Fe 1(482)4220.347(4)

4221.176 11.8 0.057 0.19 4221.379

4221.381 13.3 0.086 0.14 4221.584 Cr T1(155,248)4221.583(40)

4221.803 25.9 0.172 0.14 4222.007 Cr II(180)4222.00(1)

4222.011 54.2 0.333 0.15 4222.215 Fe 1(152)4222.219(12)

p—

4222.256 3.5 0.016 0.20 4222.459 (Zr II(80)4222.410(3))
4222.525 13.5 0.079 0.16 4222.729 Cr I1(132)4222.752(404?)
4222.697 7.2 0.057 0.12 4222.901 Pr II(4)4222.93(3800)
4223.124 4.7 0.026 0.17 4223.328 Cr 1(132)4223.47(7)

[ 4223.946 82.4 0.385 0.20 4224.150 Fe 1(689)4224.176(6n)
4224.154 11.7 0.046 0.24 4224.358 Fe I(1104)4224.30(p)

4224.309 41.8 0.259 0.15 4224.513 Cr I(155)4224.514(18);Fe 1(689)4224.509(3n);

V 11(25)4224.51(10)
4224.651 57.7 0.370 0.15 4224.855 Cr II(162)4224.85(20)
4245 A Bolgesi
4212.441 8.3 0.046 0.17 4212.649
4212.971 5.0 0.037 0.13 4213.180 Cr I(155)4213.179(10)
[ 4213.353 34.4 0.140 0.23 4213.562 Fe II{(G}4213.52(p)
4213.458 21.1 0.141 0.14 4213.667 Fe I(355)4213.65(5)
4214.574 5.3 0.036 0.14 4214.783
4214.954 1T .1 ©.00% 0,17 4215.063
4215.304 118.9 0.537 0.21 42315.513 sr II(1)4215.525(300x); (Fe I(274,419)4215.430(2))
4215.545 37.8 0.272 0.13 4215.753 Cr 11(18)4213.76(2)
4215.790 18.6 0.073 0.24 4215.999 Fe I(273)4215.975((1))
4215.996 30.1 0.181 0.16 4216.205 Fe I(3)4216.186(8);Cr I(K)4216.20(2h)
4216.146  17.5 0.120 0.14 4216.354 Cr I(132)4216.365(15)
4216.859 38.4 0.236 0.15 4217.067 Cr II(18)4217.07(2)
[ 4217.122 2.8 0.018 0.14 4217.331 Ti IT(96)4217.340(p)
4217.358  €7.9 0.357 0.18 4217.566 Fe I(693)4217.551(7n);:Cr I(132)4217.650(50)
4217.696 18.5 0.090 0.19 4217.904
4218.021 23.1 0.115 0.19 4218.229 (Fe I(172)4218.210(p))
4218.95% 7.2 0.049 0.14 4219.167
4219.163  72.9 0.386 0.18 4219.372 Fe I(800)4218.364(12)
4219.412 6.9 0.037 0.17 4219.621 (Fe I(763)4219.590(p));Cr I(K)4219.61(3)
4219.613 6.2 0.033 0.18 4219.822 (Fe I(832)4219.740(p)) .
4219.858 49.2 0.241 0.19 4220.067 V II{25)4220.058(50);Fe 1(994}4220.034(1)
4220.134 32.6 0.196 0.16 4220.343 Fe I1(482)4220.347(4)
[ 4221.187 9.9 0.054 0.17 4221.396
4221.374 14.4 0.093 0.14 4221.583 Cr I(155,248)4221,582(40)
4221.802 21.4 0.155 0.13 4222.011 Cr II(180)4222.00(3)
4222.007 54.7 0.309 0.17 4222.216 Fe I(152)4222.219(12}
4222.537 12.3 0.078 0.15 4222.746 Cr I(132)4222.752(40d7)
4222.704 5.9 0.047 0.12 4222.913 Pr II(4)4222.93(3800)
4223.129 5.7 0.029 0.18 4223.338 Cr I(132)4223.468(10)
4223.543 2.6 0.024 0.10 4223.752 Fe I(417)4223.722(2)
4223.949 86.5 0.383 0.21 4224.158 Fe I1{689)4224.176 (én)
4224.295 46.8 0.248 0.18 4224.504 Fe I{689)4224.509(3n};V 1I1(25)4224.513(30h);
Cr 1(155)4224.522(20)
4224.647 55.5 0.342 0.15 4224.856 Cr II(126)4224.85(20)
4225.249 50.5 0.286 0.17 4225.458 Fe I(693)4225.460(én)
4225.505 16.3 0.114 0.13 4225.714 (Fe I{1102)4225.710(p))
4225.759 28.2 0.168 0.16 4225.968 Fe I(521)4225.956(3)
4226.222 30.4 0.183 0.16 4226.431 Fe I(352)4226.426(3)
4226.523 112.8 0.528 0.20 4226.732 Ca I(2)4226.728(500R);(Cr I{105)4226.753(40})
4226.742 2.9 0.022 0.12 4226.951
4226.935 6.2 0.035 0.17 4227.144 {Mo 1I(K)4227.073(122))
4227.191 129.8 0.513 0.24 4227.400 Ti II(33)4227.353(9);Fe I(693)4227.434(30)
4227.526 11.0 0.057 0.18 4227.735 Cr II(155)4227.73(1)
4228.110 2.6 0.020 0.12 4228.319 C I(17)4228.326(5)
4228.517 5.0 0.029 0.16 4228.726 Fe I(630}4228.705 (1n)
4229.143 6.2 0.060 0.10 4229.352 (Fe I(-)4229.406(1))
4229.289 25.2 0.135 0.18 4229.499 Fe I(416,649)4229.516(1gn)
4229.597 33.6 0.197 0.16 4229.807 Cr II(26)4229.81(1)
4229.798 3.3 0.025 0.12 4230.007 Co I(1)4229.995((2n))}
4230.031 5.3 0.031 0.16 4230.240 Cr I(106)4230.29 (5w)
4230.289 13.2 0.073 0.17 4230.499 Cr I1{132)4230.494(35);Fe 1{478)4230.584(1)
4231.743  17.7 0.103 0.16 4231.953 V II{225)4232.050(300}
4232.014 4.0 0.032 0.12  4232.224 Cr 1(294)4232.233(15)
4232.218 6.0 0.033 0.17 4232.427
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Ek 2- HD 204411 (=HR 8216) Cizgi Tamsi

Gézlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyu  (mA) Dalgaboyu Dalgaboyu
4232.440 1.8 0.019 0.09 4232.649 Fe 1(3)4232.724(1)
4232.691 17.3 0.079 0.21 4232.900 Cr I1(132)4232.87(12w);Cr II(180)4232.96(p)
4232.985 168.6 0.659 0.24 4233.194 Fe II1(27)4233.167(11);Cr II(31)4233.26(18)
4233.39%4 69.9 0.371 0.18 4233.604 Fe I1(152)4233.608(18)
4233.721 7.9 0.042 0.18 4233.931 Co I(1)4233.496(2)
4234.911 8.9 0.055 0.15 4235.121 Mn I(23)4235.154(400)
{ 4235.096 38.6 0.152 0.24 4235.306 Mn I(23)4235.300(800)
4235.559 8.5 0.027 0.30 4235.769 Y II(5)4235.722(203)
4235.737 79.6 0.418 0.18 4235.946 Fe I{152}4235.942(25);Cr I(132)4235.99(25w)
4236.181 28.8 0.196 0.14 4236.391 Ni I(237)4236.372((2))
4236.297 7.0 0.046 0.14 4236.506 Zr II(110)4236.56(5)
4236.956 17.6 0.115 0.14 4237.166 Fe I(~)}4237.162{2);Fe 1(19)4237.085((2))
. 4237.520 3.7 0.021 0.16 4237.729 Cr 1(132)4237.72(15w)
4237.816 43.5 0.246 0.17 4238.025 Fe I(689,696)4238.027(4)
4238.042 4.4 0.026 0.16 4238.251
4238.403 8.5 0.029 0.28 4238.612 (Fe I(849)4238.610(p))
4238.585 83.9 0.451 0.17 4238.794 Fe I1(693)4238.816(10n);Mn II(I)4238.792(80)
4238.740 20.2 0.113 0.17 4238.950 Cr I(131)4238.96(40)
4238.968 16.4 0.096 0.16 4239.177 Mn II(1)4239.187(60)
4239.157 18.4 0.113 0.15 4239.367 Fe I1(907)4239.375(3)
[ 4239.533 43.1 0.231 0.18 4239.743 Mn I(23)4239.737(200);Fe 1{416)4239.735(3)
4239.676 31.0 0.174 0.17 4239.886 Fe 1(18,273)4239.847(2)
4240.206 51.8 0.232 0.21 4240.416 Fe I(746)4240.372((2));Ca 1(38)4240.456(6)
4240.510 24.9 0.124 0.19 4240.720 Cr 1{105,178)4240.714(50)
4240.932 11.0 0.060 0.17 4241.142 Fe I(351)4241.112¢(1))
4241.946 4.4 0.031 0.13 4242.156
4242.157 95.3 0.495 0.18 4242.367 Cr II(31)4242.36(50);Mn II(1)4242.334(100)
4242 .359 6.4 0.054 0.11 4242.569 Fe I(273)4242.588((1))
4242.510 26.9 0.144 0.18 4242.720 Fe I(649)4242.730((2))
4242.680 4.3 0.032 0.13 4242.890 V II(200)4242.895(50); (Mn IX(T1}4242.923(30)
4243.166 16.6 0.107 0.15 4243.376 Fe 1(906)4243.368((2))
4243.358 12.9 0.078 0.15 4243.568 Fe 1(-)4243.560(2)
4243.614 17.0 0.099 0.16 4243.824 Fe 1(994)4243.786((1w))
4244.048 11.8 0.084 0.13 4244.258 Mn 1I(7)4244.243(150)
4244.584 12.2 0.076 0.15 4244.794 Ni II(9)4244.80(1);Cr I(K)4244.780(2w)
424%,091 €5.2 0,205 0.20 4245.301 Feo T(252)4245.250(€);Fe T{€91}4245.358{x7)
4245.712 9.4 0.056 0.16 4245.922
4245.872 36.1 0.206 0.16 4246.082 Fe 1(906)4246.090(3)
4246.031 3.8 0.036 0.10 4246.241
4246.197 32.3 0.203 0.15 4246.407 Cr I1I(31)4246.41(2)
4246.632 57.3 0.303 0.18 4246.842 sc II(7)4246.829(100)
[ 4247.135 31.6 0.093 0.32 4247.345 Fe 1{172)4247.31 (p)
4247.224 50.2 0.286 0.17 4247.434 Fe 1({693)4247.432(12);Fe II1{125}4247.43(p)
4247.757 7.4 0.053 0.13 4247.967 Mn II(I}4247.952(80)
4248.043 41.3 0.218 0.18 4248.253 Fe I1(482)4248.228(4)
4249.916 75.3 0.399 0.18 4250.126 Fe I(152)4250.125(25)
4250.221 31.1 0.172 0.17 4250.432 Cxr II(D)4250.40(p)
4250.588 89.8 0.436 0.19 4250.798 Fe I(42)4250.790(25)
4251.525 19.4 0.131 0.14 4251.735 Mn II(I1)4251.735(150)
4251.843 3.0 0.039 0.07 4252.053 (Ti II(95)4252.05(p))
4251.968 15.9 0.070 0.21 4252.178 Cr I(131)4252.235(20);Ni I(136)4252.107{((2))
4252.425 71.2 0.395 0.17 4252.635 Cr II(31)4252.63(10)
4252.584 6.5 0.061 0.10 4252.794
4252.778 29.6 0.158 0.18 4252.988 Mn II(7)4252.964(150)
4252.926 2.9 0.032 0.09 4253.136
4253.730 7.8 0.051 0.14 4253.940 Fe 1(905)4253.933(1))
4254.129 86.2 0.499 0.16 4254.339 Cr I({1)4254.331(1000R)
4254.316 51.9 0.308 0.16 4254.526 Cr II(D)4254.56(p)
4254.733 8.6 0.050 0.16 4254.943 Fe 1(419.477)4254.938((1))
4255.299 21.6 0.140 0.14 4255.509 Cr 1(105)4255.501(30);Fe I(416)4255.499((1))
4255.601 5.9 0.027 0.21 4255.812
4255.929 41.8 0.210 ©0.19 4256.140 (Ti I({252)4256.025(160);Cr II1(192)4256.16(5)
[ 4256.400 5.2 0.046 0.11 4256.610 Cr I(131)4256.63 (8w}
4256.591 11.0 0.069 0.15 4256.801 Fe 1(1102)4256.790((1))
4257.177 7.2 0.054 0.13 4257.387 Cr I(131)4257.350(15w}
4257.445 9.0 0.055 0.15 4257.655 Mn I(23}4257.669(200)
4257.944 63.3 0.333 0.18 4258.154 Fe II{28)4258.155(3);{Zr I1{15)4258.05(12))
4258.129 32.1 0.215 0.14 4258.339 Fe I(3)4258.320(2);Fe II1(21)4258.350(p)
4258.411 13.6 0.083 0.15 4258.622 Fe I({351)4258.619((1))
4258.739 9.4 0.074 0.12 4258.949 Fe I(419)4258.956((1))
4258.986 43.5 0.208 0.20 4259.197 (Cr 1(131)4259.136(10w));Mn II(I)4259.201(150)
4259.873 79.6 0.286 0.26 4260.084 Fe I{689)4259.988((2});Fe I(476a)4260.135((1))
4260.262 98.8 0.489 0.19 4260.473 Fe 1(152)4260.479{35); (Mn II1(I)4260.465(40})
4260.532 31.9 0.118 0.25 4260.743 (Fe I(351)4260.730(p));V I11(18,24)4260.758(20D)
4261.135 17.6 0.111 0.15 4261.346 Cr I(96)4261.353(60);Mn I(C)4261.301(30)
4261.396 8.7 0.062 0.13 4261.607 Cr I(K)4261.627(25)
[ 4261.694 '105.1 0.53¢ 0.18 4261.905 Cx II(31)4261.92(30);(Cr IX(17)4261.80(p)}
4261.903 8.1 0.049 0.16 4262.114 Cr I(84,178)4262.129(22)
4262.3137 7.7 0.057 0.13 4262.348 Cr I(154)4262.372{12)
4262.955 37.3 0.191 0.18 4263.166 Cr I1{247)4263.149(70);(Ti 1{162)4263.134(15))
4263.484 2.2 0.024 0.09 4263.695
4263 .652 30.3 0:171 0.17 4263.863 Fe II(J)4263.895(1);(V II1(24)4263.846(10))
4264.002 25.7 0.166  0.15 4264.213 Fe I{692)4264.2098((2))
4264.539 11.1 0.079 0.13 4264.750 Fe I(993)4264.743({1})
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams

Gézlenen W, Derinlik Genislik Hesaplanan Tam ve Laboratuvar
Dalgaboyu (mA) Dalgaboya Dalgaboyu
4265.055 25.2 0.145 0.16 4265.266 Fe I(993,994)4265.260((2))
4265.705 14.9 0.092 0.15 4265.916 Mn I1(23)4265.928(400)
4266.008 9.5 0.037 0.24 4266.219 (Ti I1(252)4266.209(58))
[ 4266.585 3.3 0.027 0.12 4266.796 Cr I1(105)4266.812(8)
4266.755 29.7 0.171 0.16 4266.966 Fe I{273)4266.968(3)
4267.182 7.4 0.044 0.16 4267.393
4267.618 36.0 0.222 0.15 4267.829 Fe I(482)4267.830(5);Mo II(K)4267.83(1)
4267.796 8.3 0.049 0.16 4268.007 (Co I(1)4268.032((1n))}
4268.379 8.2 0.042 0.19 4268.590
4268.528 10.4 0.083 0.12 4268.739 Fe I(649)4268.744(2)
4268.643 36.5 0.152 0.23 4268.854 Cr I(271)4268.794(10);(Ti I(252)4268.915(13a));
C I(16)4269.020(6)
4269.065 54.3 0.338 0.15 4269.276 Cr 1I1(31)4269.29(10)
4269.749 6.5 0.034 0.18 4269.960 Cr I(154)4269.959(20)
4270.938 71.4 0.389 0.17 4271.149 Cr I1(154)4271.073(30)
| 4271.050 28.5 0.050 0.53 4271.261 Fe I(152)4271.159{20)
4271.554 96.1 0.507 0.18 4271.766 Fe 1(42)4271.764(35)
4271.736 20.5 0.123 0.16 4271.947 (Ti II1(95)4271.94(p)}; (Fe I{171)4271.950(p)}
4272.037 2.8 0.018 0.14 4272.249
4272.315 5.6 0.043 0.12 4272.526 (Ti 1{44)4272.424(180));Fe I(-}4272.528(1)
4272.689 16.4 0.105 0.15 4272.900 Cr I1(96)4272.93(50w)
4273.119 56.9 0.329 0.16 4273.331 Fe II(27)4273.317(3);Fe 1(171)4273.335(1n)
4273.652 12.9 0.068 0.18 4273.863 Fe I{478)4273.870((1))
[ 4274.379 2.3 0.024 0.09 4274.590 Ti I(44,162)4274.588(660)
4274.591 88.5 0.486 0.17 4274.802 Cr I(1)4274.803(800R)
4275.358 80.6 0.430 0.18 4275.569 Cr 1I(31)4275.58(30);Fe 1(215)4275.688(2n)
4275.787 14.5 0.086 0.16 4275.999 Cr I1(240)4275.973(15)
4276.471 20.2 0.125 0.15 4276.683 Fe 1(976)4276.684((1))
4277.107 9.9 0.054 0.17 4277.318 Fe I(K)4277.385(1)
4277.342 20.0 0.084 0.22 4277.553 (Fe I(172)4277.68((1)})
4277.574 4.5 0.030 0.14 4277.786
[ 4277.951 64.0 0.360 0.17 4278.163 Fe II1({32)4278.128((1));Cr II(161)4278.11(3s)
4278.070 5.4 0.041 0.12 4278.281 Ti I(291)4278.220(140);Fe I(691)4278.234((1))
4300 A Bolgesi
4270.939 87.3 0.473 0.17 4271.146 Pe I(152)4271.159{20);:Cr I(154)4271.073(30)
4271.207 7.7 0.036 0.20 4271.415
4271.548 95.9 0.538 0.17 4271.755 Fe 1{42)4271.764(35)
4271.702 28.2 0.137 0.19 4271.910 (Ti I1(95)4271.940(p));{Fe I(171)4271.950(p})
4272.051 1.8 0.025 0.07 4272.259
4272.332 7.2 0,050 0.13 4272.540 (Ti 1(44)4272.4241(80})
4272.683 16.0 0.095 0.16 4272.891 Cr I(96)4272.93(50w)
[ 4273.113 §9.3 0.375 0.15 4273.321 Fe II(27)4273.317(3);Fe 1(171)4273.335(1ln)
4273.269 4.1 0.024 0.17 4273.477
4273.657 14.9 0.086 0.16 4273.865 Fe I(478)4273.870((1))
[ 4274.364 2.8 0.026 0.10 4274.572 (Ti 1(44,162)4274.588(660)
4274.590 93.3 0.533 0.16 4274.798 Cr 1{1)4274.803(800R}
4275.358 84.0 0.465 0.17 4275.566 Cr II(31)4275.58(30)
4275.792 15.1 0.077 0.19 4276.000 Cr 1{240)4275.973(15)
4276.479 19.0 0.132 0.13 4276.687 Fe 1(976)4276.684((1))
4277.113 8.4 0.049 0.16 4277.321 Fe I(K)4277.38%(1)
4277.322 18.9 0.096 0.19 4277.530 (Fe 1{172)4277.68((1})})
4277.497 1.6 0.014 0.11 4277.705
4277.630 2.3 0.025 0.09 4277.838 (Fe 1(1102)4278.01(p));Cr 1(K}4277.80(2h)
4277.958 72.9 0.390 0.18 4278.166 Fe I1I(32)4278.128((1));Cr II(161)4278.11(3s)
4278.448 11.0 0.051 0.20 4278.656 (Ti I(252)4278.788(57));Fe 1(~)4278.604(1in)
4278.808 5.9 0.022 0.24 4279.016 (Mo II(3)4279.02(50Z))
4279.289 13.1 0.093 0.13 4279.497 Fe 1(993}4279.480((1))
4279.670 10.3 0.059 0.16 4279.878 Fe I(351)}4279.864((1})
[ 4280.185 48.1 0.212 0.21 4280.393 Cr 1(247)4280.420(75)
4280.443 6.0 0.022 0.25 4280.651 Fe I1{416)4280.630(p);Cr I(K)4280.65(3w)
4280.864 29.9 0.174 0.16 4281.072 Mn I(23)4281.100(500)
4£281.747 9.6 0.055 0.17 4281.956 Mn II(I)4281.94(50)
[ 4282.200 66.1 0.389 0.16 4282.409 Fe I1(71)4282.406(12)
4282.309 20.0 0.073 0.26 - 4282.518 Mn II(I)4282.469(60)
4282.803 59.5 0.360 0.16 4283.012 Ca I(5)4283.010(40);Cr I{K)4283.004(4)
4283.572 15.7 0.097 0.15 4283.780 Mn II(16)4283.770{60);Fe 1{-)4283.770(1)
4283.981 74.3 0.432 0.16 4284.189 Cr 1I1(31)4284.21(20)
4284.218 13.0 0.082 0.15 4284.426 Mn II(6)4284.428(40);Fe I(417)4284.415((1))
4284.516 8.4 0.046 0.17 4284.725 Cr I(96)4284.728(25)
4284.719 8.7 0.046 0.18 4284.928 Ti I(148)4284.980(330)
4285.213 47.0 0.254 0.17 4285.421 Fe I(597)4285.445(3})
4285.599 19.5 0.080 0.23 4285.808 Fe I(904)4285.832((1));Co 1(1)4285.782(8)
4285.840 2.5 0.022 0.11 4286.048 Ti I(44)4286.006(25)
4286.076 31.7 0.183 0.16 4286.285 Fe II(J)4286.311(1) .
4286.263 5.6 0.048 0.11 4286.472 Fe 1(414)4286.440((1));2y 1I(69)4286.52(5)
4286.744 34.7 0.163 0.20 .4286.953 Fe I(976)4286.976((1))
4287.198 7.8 0.042 0.17 4287.407 Ti I(44)4287.405(22)
4287.674 74.8 0.388 0.18 4287.682 Ti II(20)4287.875{13);(Ni I(178)4288.005(15))
4287.925 27.0 0.145 0.18 4288.133 Fe 1{273)4288.148{(2)}
4288.241 6.2 0.041 0.14 4288.450 Cr I(K)4288.404(6)
4288.371 2.7 0.033 0.08 4288.580
4288.811 14.8 0.060 0.23 4289.020 Ti I1(44)4289.068(25)
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams:

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyu (mA) Dalgaboyu Dalgaboyu

4289.159 60.1 0.349 0.16 4289.368 Ca I(5)4289.364(40)
4289.510 90.3 0.506 0.17 4289.718 Cr I(1)4289.733(500)
4289.727 20.8 0.124 0.16 4289.936 Fe I(691)4289.924(2)
4290.016 109.1 0.549 0.19 4290.225 Ti 1I(41)4290.216(18)
4290.195 27.4 0.168 0.15 4290.403 Fe I(416)4290.382((2}))
4290.392 7.7 0.051 0.14 4290.601

4290.665 22.6 0.121 0.18 4290.874 Fe I(351)4290.870((1))
4261.772 16.0 0.075 0.20 4291.981 Cr 1(240)4291.972(30)
4291.272 15.2 0.081 0.18 4291.480 Fe I(3,41)4291.466(4)
4292.040 38.0 0.197 0.18 4292.249 Mn 1I1(6)4292.237(200)
4293.349 8.2 0.041 0.19 4293.558 Cr I(96)4293.578(20)
4293.892 116.1 0.611 0.18 4294.101 Ti II1(20)4294.094(19);:Fe I(41)4294.128(15)
4294.386 2.1 0.019 0.10 4294.595 Cr 1(K)4294.63(3)
4294.580 10.0 0.049 0.19 4294.789 Sc I1(15)4294.787(8)
4295.107 14.7 0.073 0.19 4295.316 Cr I1(37)4295.370(p)
4295.475 4.3 0.057 0.07 4295.684

4295.582 21.5 0.142 0.14 4295.791 Cr I(64)4295.757(25)

4296.364 77.9 0.435 0.17 4296.573 Fe I1(28)4296.567(6);(2r II1(98)4296.74(8))
4296.862 9.7 0.063 0.15 4297.071 Cr 1(64)4297.050(15)

4297.463 4.9 0.070 0.07 4297.672

4297.558 17.6 0.143 0.12 4297.767 Cr I (247)4297.753(30)

4297.834 32.1 0.204 0.15 4298.043 Fe I1(520)4298.040((2));Cr I{K)}4298.048(10)
4298.466 8.7 0.039 0.21 4298.675 Ti I(44)4298.665(320)

4298.787 56.3 0.343 0.15 4298.996 Ca I(5)4298.986(30)

4299.025 79.6 0.442 0.17 4299.234 Fe I1(152)4299.242(18)

4299.439 8.9 0.076 0.11 4299.648 Fe I1(416)4299.650((1}))

4299.584 14.8 0.069 0.20 4299.793 Cr I(96)4299.723(20)

4299.838 116.9 0.592 0.19 4300.047 Ti II(41)4300.064(19})
4300.046 11.2 0.086 0.12 4300.255 Fe I1(975)4300.205(1n)
4300.343 22.5 0.120 0.18 4300.552 Ti I(44)4300.566(50)
4300.630 16.4 0.122 0.13 4300.839 Fe I(976)4300.828( (1))
4300.914 24.0 0.124 0.18 4301.123 V II1{225)4301.120(60)
4301.031 0.086 0.07 4301.240 Cr I(K)4301.185(25)
4301.121 . 0.033 0.09 4301.330

4301.716 85.9 0.480 0.17 4301.925 Ti II(41)4301.923(17)

4301.978 32.0 L1778  0.17  4302.188 Fe T(520)4302.191(12))

4302.319 75.4 .443 0.16 4302.528 Ca I(5)4302.527(60r);Fe I(-)4302.541(0)
4302.612 18.5 .069 0.25 4302.822 (Mo II(I}4302.85(40}))

4303.360 18.1 .083 0.20 4303.569 Nd II(10)4303.58(5400)
4304.330 12.1 .089 0.13 4304.540 Pe 1(414)4304.552((1})
4304.980 10.8 .065 0.16 4305.189 Fe I1(760)4305.128(1)
4305.246 47.8 0.301 0.15 4305.456 Fe 1(476)4305.455(3);8r II(3)4305.447(40);Cr I1(96)4305.468(30)
4305.530 15.1 0.076 0.19 4305.739 Sc II(15)4305.715(10)
2

0
o
o}
4302.959 103.1 0.499 0.19 4303.168 Fe II(237)4303.166(8)
0
0
0

—_—

4305.689 4.2 0.129 0.18 4305.898 Ti I(44)4305.907(6400)

4306.123 2.5 0.023 0.11 4306.333

4306.393 4.8 0.035 0.13 4306.603 Fe I(691)4306.580 (p)

4306.714 40.9 0.245 0.16 4306.923 (Ti I1(43)4306.938(23));Fe I(-)4306.991(1);Cr II(K)4306.95(10)
4307.285 3.5 0.024 0.13 4307.495 Cr I(K)4307.485(10)

4307.559 89.1 0.453 0.18 4307.769 Ca I(5)4307.741(45)

4307.702 92.3 0.534 0.16 4307.912 Fe 1(42)4307.906(35)

4307.940 21.4 0.092 0.22 4308.149 Mn II(1)4308.16(100)

4308.598 14.8 0.092 0.15 4308.808 Zr II(88)4308.94(4);Cr II(K)4308.81(3)

4308.820 38.2 0.203 0.18 4309.029 Fe I(849)4309.036((2))

4309.184 52.5 0.283 0.17 4309.394 Fe 1(414)4309.382(4)

4309.380 8.8 0.074 0.11 4309.589 Y II(5)4309.620(2215)

4309.510 33.0 0.141 0.22 4309.719 Fe I(-)4309.704(0);Cr I(K)}4309.73(8)
4310.174 17.5 0.090 0.18 4310.383 Ti I(79)4310.358(70);Fe I(994)4310.363(1)

, 4310.370 3.5 0.026 0.12 4310.580
4311.893 7.0 0.029 0.23 4312.103
4312.281 10.3 0.058 0.17 4312.491 Cr I1(177)4312.480(15)
4312.671 108.6 0.4%0 0.21 4312.881 Ti I1(41)4312.874(17);Fe I(-)4312.950(in)
4313.868 39.4 0.237 0.16 4314.078 Sc I1I1(15)4314.084(60)
4314.098 55.0 0.340 0.15 4314.308 Fe II(32)4314.289(4)
4314.526 2.6 0.029 0.08 4314.736 Ti 1(43)4314.729(200)
4314.806 143.7 0.591 0.23 4315.016 Ti II(41)4314.979(40);Fe I{71)4315.087(10)
4315.258 9.8 0.046 0.20 4315.468 Fe I(-)4315.495(0)
4316.574 41.3 0.249 0.16 4316.784 Ti I11(94)4316.802(13)
4316.738 12.4 0.056 0.21 4316.948 Fe I(-)4316.832(0)
4317.980 13.6 0.093 0.14 4318.190 Fe II(220)4318.216(0N)
[ 4318.445 59.6. 0.349 0.16 4318.655 Ca I1(5)4318.652(45); (Mn II(I1)4318.52(60))
4318.609 5.3 0.032 0.16 4318.819 Fe I(215)4318.81(p)
4319.204 16.1 0.087 0.17 4319.414 Fe I1(214)4319.433(1n)
4319.465 29.3  0.169 0.16 4319.675 Cr I1(96)4319.659(40)
4320.157 3.7 0.010 0.33 4320.367 Fe I(691)4320.360(p)
4320.386 17.5 0.066 0.25 4320.596 Cr I1(96)4320.608(30)
4320.537 34.0 0.225 0.14 4320.747 Sc II1(15)4320.745(50)
4320.738 57.7 - 0.335 0.16 4320.948 Ti IX(41)4320.957(14)
4321.096 16.3 0.113 * 0.14° 4321.306 Fe 11(220)4321.341(1n)
4321.393 4.6 0.036 0.12 4321.603 Cr 1(177)4321.617(8)
4321.576 13.8 0.082 . 0.16 4321.786 Ti 1(235)4321.653(330)
4323.283 7.1 0.036 0.19 4323.494 Cr I(K)4323.521(30)
4324.502 2.5 0.019 0.12 4324.712
4324.644 1.5 0.018 0.08 4324.854
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Ek 2- HD 204411 (=HR 8216) Cizgi Tamsi

Gozlenen W,  Derinlik Geniglik Hesaplanan Tam ve Laboratavar
Dalgaboya  (mA) Dalgaboyu Dalgsboyu

4324.782 33.1 0.218 0.14 4324.993 Sc II1(15)4325.010(40)

4324.907 20.0 0.109 0.17 4325,118 Cr I(104)4325.075(40);Mn II(I) 4325.034(100)
4325.297 62.8 0.230 0.26 4325.507 Fe II(D,D)4325.43;.54(p)

4325.555 90.8 0.505 0.17 4325.766 Fe I(42)4325.765(35);Fe 1(2}4325.740(p)
4325.742 19.6 0.114 0.16 4325.953 Fe I(598)4325.950(p)

4326.461  62.6 0.276 0.21 4326.671 Fe 1(413)4326.762((2)):Mn II(6)4326.633(500)
4326.891  26.7 0.169 0.15 4327.102 Fe 1(761)4327.100(3)

4327.704 12.3 0.069 0.17 4327.915 Fe I(597)4327.920((2))

4328.628 5.4 0.027 0.19 4328.838 Cr II(37)4328.910(p)
4330.023 39.2 0.206 0.18 4330.233 Ti I1(94)4330.234(12)
4330.252 2.8 0.030 0.09 4330.462
4330.487 46.1 0.251 0.17 4330.697 Ni I(149)4330.720(2);Fe I(-)4330.640(1)
4330.736 3.4 0.032 0.10 4330.946 Fe 1(597)4330.962((1))
4331.461 3.1 0.019 0.15 4331.671 Ni I(52)4331.645(12)
[ 4332.355 2.4 0.013 0.17 4332.566 Cx I(176)4332.574(15)
4332.709 9.1 0.048 0.18 4332.920 (Fe II{33)4332.88(p))
4355 A Bolges!
4323.306 8.7 0.038 0.21 4323.518 Cr I(K)4323.521(30)
4324.778 27.1 0.131 0.19 4324.990 Sc II(15)4345.010(40)
4324.879 18.5 0.084 0.21 4325.091 Cr I{104)4325.075(40);Mn II{1)4325.034(100)
4325.283 48.2 0.169 0.27 4325.495 Fe II(D,D)4325.43;.54(p)
4325.546 73.9 0.341 0.20 4325.758 Fe 1(42)4325.765(35);Fe 1(2)4325.740(p)
4325.698 20.9 0.088 0.22 4325.910 Fe I(598)4325.950(p)
4326.455 53.2 0.208 0.24 4326.667 Mn II(6)4326.633(500);Fe I(413)4326.762((2))
4326.886 22.8 0.120 0.18 4327.098 Fe I1(761)4327.100(3)
4327.694 10.1 0.048 0.20 4327.906 Fe I{5397)4327.920((2})
4328.523 4.8 0.016 0.27 4328.735
4330.042 33.3 0.160 0.20 4330.254 Ti ITI{94)4330.234(12)
4330.506 39.6 0.175 0.21 4330.718 Ni I1(149)4330.720(2) ;Fe I(~)4330.640(1)
4332.713 9.9 0.048 0.20 4332.925 (Fe I1{33)4332.88(p})
4336.867 14.8 0.062 0.22 4337.080 Fe 1(41)4337.049(10);(Mn II(I1)4336.966(80))
4337.091 6.0 0.053 0.11 4337.303 Ti II(94)4337.254(4)
4337.338 18.4 0.083 0.21 4337.550 Cr I{22}4337.566(75);(2Zr 11(119)4337.63(5})
4237.711 44.7 0.231 0,18 437,923 Ti TI(20Y4227.076(18)
4339.187 10.0 0.057 0.17 4339.399 Cr 1(22)4339.45(75)
4340.230 4340.443 Hg 4340.468
4341.184 7.1 0.066 0.10 4341.397 Ti IT(32)4341.367(14);Fe I1{-}4341.3%92(1)
4343.768 34.5 0.143 0.23 4343.981 Mn II(6)4343.982(500)
4344.104 38.3 0.148 0.24 4344.317 Ti II1{20)4344.299{14)
4344.301 16.1 0.103 0.15 4344.514 Cr I(22)4344.510{100)
4346.343 6.8 0.029 0.22 4346.556 Fe 1(598)4346.558((2)):;Mn II(I)4346.41(50)
4346.603 9.3 0.071 0.12 4346.816 Cr 1(104)4346.829(30)
L 4346.731 2.6 0.029 0.09 4346.944 Fe I(-)4347.000(0)
4347.628 4.5 0.024 0.17 4347.841 Fe 1(828)4347.854((1))
4348.170 13.2 0.070 0.18 4348.383 Mn II(I)4348.393(200)
4349.296 4.4 0.027 0.15 4349.509
4350.621 26.8 0.134 0.19 4350.834 Ti 1I(94)4350.846(12)
4350.822 31.3 0.132 0.22 4351.035 Cr I(22)4351.055(75)
4351.292 10.1 0.055 0.17 4351.505 (Fe I1(413)4351.549(3))
4351.612 147.5 0.451 0.31 4351.825 Mg 1(14,14)4351.8961;.9056(30)
4352.479 57.2 0.211 0.25 4352.692 Cr II1(37)4352.680(p}
4353.707 7.1 0.035 0.19 4353.920 Cxr 1(198)4353.942(15)
[ 4354.121 18.9 0.093 0.19 4354.334 Fe II(213}4354.358(2n)
4354.382 3.6 0.027 0.13 4354.595 Sc II(14)4354.609(5)
4354.878 25.6 0.116 0.21 4355.091 Ca 1{37)4355.096(25)
[ 4356.431 12.2 0.049 0.23 4356.645 Mn II(I)4356.625(180)
4356.630 2.4 0.019 0.12 4356.843
4356.935 11.8 0.045 0.25 4357.148
4357.355 35.3 0.163 0.20 4357.568 Fe II(J)4357.574(4)
4357.929 3.5 0.021 0.16 4358.143
4358.287 19.2 0.099 0.18 4358.500 Fe I(412)4358.505(3)
4358.524 19.0 0.043 0.19 4358.737 Y I1{5)4358.723{1143);(Cr I{176)4358.6€3(10))
4358.742 5.6 0.032 0.17 4358.955
4359.417 38.7 0.174 0.21 4359.630 Cr 1(22)4359.647(75);(Zx II1(79)4358.74(10))
4359.732 17.8 0.037 0.45 4359.945 Cr I1(198)4359.984(20)
4360.589 11.7 0.048 0.23 4360.803 Fe I1(903)4360.813((1))
4361.032 27.4 0.133 0.19 4361.246 Fe II(J)4361.249(2)
4361.894 20.8 0.114 0.17 4362.108 Ni II(9)4362.10(1)
4362.317 10.1 0.052 0.18 4362.531
4362.716 32.0 0.157 0.19 4362.930 Cr II(179)14362.93(3)
4362.953 21.9 0.093 0.22 4363.167 Cr I(103)4363.132(30);Mn II(I)4363.253(50)
4365.005 5.3 0.033 0.15 4365.219 Mn II(T)4365.223(100)
4365.674 7.4 0.041 0.17 4365.888 Fe I(415)4365.902((1))}
4365.886 6.7 0.024 0.26 4366.100 Fe 1I(216)4366.165(7r)
4367.429 83.3 0.331 0.24 4367.643 Ti II{104)4367.654(16)
4367.746 15.8 0.080 0.19 4367.960 Fe 1(41)4367.906(2)
4367.938 38.5 0.173 0.21 4368.152 (Cr I1{37)4368.20(p));(Fe I1X(~)4368.262(1))
4368.420 2.4 0.018 0.12 4368.634
4369.196 47.1 0.224 0.20 4369.410 Fe II(28)4369.404(2)
4369.545 50.3 0.212 0.22 4369.759 Fe I (976}4369.730(p)
[ 4370.753 9.5 0.050 0.18 4370.967 Zr 1I{79)4370.96(8) ;Fe I(69)4370.982(1)
4371.063 40.6  0.177 0.22 4371.277 Cr 1(22)4371.279(75);C 1(14)4371.368(6)
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Ek 2- HD 204411 (=HR 8216) Cizgi Tamsi

Gozlenen W,  Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyn  (mA) Dalgaboyu Palgaboyu
4372.003 9.7 0,053 0.17 4372.217 Fe 1I1(33)4372.220(p)
4372.769 6.2 0.031 0.19 4372.983 Fe I1(473)4372.994((1)}
4373.018 10.2 0.047 0.21 4373.232 Cr I{22)4353.255(35)
4373.349 34.7 0.132 0.25 4373.563 Fe I1{214,413)4373.563((2))
4373.928 25.6 0.128 0.19 4374.143 Cr 1(104)4374.166(40);Fe I(-)4374.116(1)
4374.260 36.4 0.163 0.21 4374.474 (Fe I(648)4374.495((1)))sSc II(14)4374.455(40)
4374.646 71.1 0.259 0.26 4374.860 Ti II(93)4374.836(12);Y 11(14)4374.933(6000s)
4375.110 18.5 0.082 0.21 4375.324 Cr I(103)4375.338(30)
4375.725 39.7 0.195 0.19 4375.939 Fe I(2)4375.932(9)
4376.570 19.1 0.088 0.20 4376.784 Fe I(471,904)4376.782((1));:Cxr I(304)4376.803(25)
4377.170 17.5 0.052 0.32 4377.384 Fe I(990)4377.330((1))
4377.530 11.1 0.054 0.19 4377.744 Fe I(645)4377.796(1);Mn II(I)4377.74(Sc);
Mo II(3)4377.752{1002)
4379.349 6.4 0.032 0.19 4379.563
4379.521 12.5 0.057 0.21 4379.735 Zr 1I(88)4379.78(9):Mn IX(I)4379.673(80)
4380.301 16.5 0.053 0.29 4380.516 Cr I{130)4380.552(10)
4380.550 10.1 0.058 0.16 4380.765
4380.891 12.8 0.053 0.23 4381.106 Cr I(64)4381.113(35)
4382.294 10.8 0.061 0.17 4382.509 Cr I(K)4382.540(5);Cr I(I)4382.47(2)
4382.558 30.6 0.128 0.22 4382.773 Fe 1(799a)4382.777((2))
4383.333 120.8 0.467 0.24 4383.548 Fe 1(41)4383.547(45r)
[ 4383.875 31.9 0.123 0.24 4384.090 (Fe I{1101)4384.13(p)});:;Fe II(D)4384.081(p}
4384.109 50.5 0.254 0.19 4384.324 Fe II1(32)4384.330(p)
4384.448 36.8 0.156 0.22 4384.663 Fe I1(474)4384.682((1));Mg II1(10)4384.643(8)
4384.751 36.9 0.157 0.22 4384.966 Cr 1(22)4384.974(75)
4385.161 88.4 0.374 0.22 4385.376 Fe II({27)4385.381(7)
4385.553 6.6 0.018 0.34 4385.768
4385.963 8.0 0.041 0.18 4386.178 Mn I(C)4386.176(2h)
4386.353 13.0 0.066 0.19 4386.568 Fe II(26)4386.57(p);:;Fe I(899)4386.6((1iw))
4386.646 52.9 0.249 0.20 4386.861 Ti 1I1{104)4386.846(13)
4387.237 12.4 0.061 0.19 4387.452 Cr I(103)4387.511(30)
4387.682 23.6 0.128 0.17 4387.897 Fe I1(467)4687.897(3)
4388.198 44.6 0.206 0.20 4388.413 Fe 1(830)4388.412(4n)
4388.491 8.5 0.043 0.18 4388.706
4410 A Bolgesi
4378.104 2.9 0.029 0.09 4278.319
4379.470 21.4 0.068 0.30 4379.686 Zr II(88)4379.78(9);:Mn IX(I1)4379.673(80)
4380.281 13.9 0.074 0.18 4380.497 Cr 1(130)4380.552(10)
4380.537 15.5 0.092 0.16 4380.753
4380.900 12.7 0.081 0.15 4381.116 Cr I(64)4381.113(35)
4382.297 11.7 0.097 0.11 4382.513 Cr I(K)4382.540(5);Cr I(I)4382.47(2)
4382.562 31.2 0.162 0.18 4382.778 Fe 1(799%a)4382.777((2))
4383.108 3.3 0.023 0.14 4383.324
4383.331 109.9 0.522 0.20 4383.547 Fe I(41)4383.547(451)
4383.553 6.8 0.032 0.20 4383.769
4383.872 22.6 0.143 0.15 4384.088 (Fe I(1101)4384.13(p));Fe 1I(D)4384.081(p)
4384.102 54.6 0.319 0.16 4384.318 Fe II(32)4384.330(p)
4384.447 39.0 0.189 0.19 4384.663 Fe 1(474)4384.682((1));:Mg I1(10)4384.643(8)
4384.756 38.0 0.203 0.18 4384.972 Cr 1(22)4384.974(75)
[ 4385.163 92.2 0.442 0.20 4385.379 Fe 11(27)4385.381(7)
4385.446 3.9 0.024 0.15 4385.662
4385.964 10.6 0.058 0.17 4386.180 Mn I{C)4386.176(2h)
4386.356 15.6 0.096 0.15 4386.572 Fe 1I({26)4386.57(p);Fe 1(899)4386.6((1w))
4386.645 54.1 0.322 0.16 4386.861 Ti II1(104)4386.846(13)
4387.253 13.8 0.080 0.16 4387.469 Cr I(103)4387.511(30)
4387.677 23.9 0.159 0.14 4387.893 Fe I(476)4387.897(3)
[ 4388.198 47.2 0.259 0.17 4388.414 Fe 1(830)4388.412(4n)
4388.503 8.8 0.056 0.15 4388.719
4389.045 8.3 0.059 0.13 4389.261 Fe I(2)4389.244(2)
4390.349 40.1 0.182 0.21 4390.565 Mg 11{10)4390.585(10)
4390.788 65.7 0.339 0.18 4391.004 Ti 1Y(61)4391.043(10);Cr I(K)4391.073(10)
4391.572 37.6 0.198 0.18 4391.788 Cr I{22)4391.755(40)
4392.352 8.0 0.056 0.13 4392.568 Fe I(973)4392.580((1))
4393.097 22.5 0.081 0.26 4393.313 Mn II(X)4393.385(60)
4393.325 2.6 0.023 0.10 4393.542 Cr I(102)4393.536(12)
4393.847 62.4 0.336 0.17 4394.063 Ti II(51)4394.018(2);Fe I1(-)4394.098(1)
4394.821 98.5 0.497 0.19 4395.037 Ti 11(19)4395.004(19)
4395.052 13.8 0.087 0.15 4395.268 Fe I1(828)4695.288((2))
4395.272 17.2 0.076 .0.21 4395.488 Fe I(991,992)4395.514(1w)
4395.625 52.1 0.309 0.16 4395.841 Ti II(61)4395.833(11)
4397.019 7.8 0.048 0.15 4397.235 Cr 1(129)4397.243(30)
4397.748 13.4 0.067 0.19 4397.964 Y II(5)4398.008(5048)
4398.076 24.1 0.144 0.16 4398.292 Ti 11(61)4398.251(4)
4398.647 5.6. 0.031 0.17 4398.864
4399.559 78.8 0.437 0.17 4399.776 Ti 11({51)4399.786{15)
4400.168 28.0 0.139 0.19 4400.385 Sc II{14)4400.355(30)
4400.455 16.0 0.091 0.17 4400.672 Ti II(93)4400.630(p)
4400.800 21.7 0.117 0.17 4401.017
[ 4401.070 29.8 0.194 0.14 4401.287 Fe 1(828)4401.293((5))
4401.279 35.7 0.151 0.22 4401.496 Fe I{350}4401.447{(2)};Ni 1(86)4401.547(30)
4402.658 29.6 0.174 0.16 4402.875 Fe 11{J)4402.875(2)
4402.941 32.3 0.124 0.24 4403.158
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams1

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyn  (mA) Dalgaboyu Dalgaboyu
4403.245 26.7 0.123 0.20 4403.462 Cr I(K)4403.513(40);Mn II(I)4403.505(50);2r II(29)4403.35(6)
4403.801 2.9 0.018 0.15 4404.018 (Fe I{987)4404.10(p))
4404.532 90.2 0.468 0.18 4404.749 Fe 1(41)4404.752(30)
4404.766 2.4 0.019 0.12 4404.983 Co I1(127)4404.932(3)
4405.391 3.4 0.022 0.14 4405.608 Ti I(78)4405.680(130)
4406.140 9.2 0.044 0.20 4406.357 (Cr I(152)4406.272(18)
4406.476 14.9 0.050 0.28 4406.693 Cr I(K)4406.67(20)
4407.489 56.9 0.308 0.17 4407.706 Fe I{68)4407.714(5);Cr I{K)4407.70(404)
4408.192 35.9 0.226 0.15 4408.409 Fe 1(68}4408.419(6)
4408.553 3.8 0.026 0.14 4408.771 (Pr 11(4)4408.82(1700}))
4408.996 23.8 0.138 0.16 4409.213 Ti II{61)4409.244(5)
4409.302 34.3 0.216 0.15 4409.519 Ti II(61)4409.514(8)
4410.044 9.5 0.065 0.14 4410.261 (Cr I(129)4410.306(40))
4410.852 54.9 0.323 0.16 4411.069 Ti II(115)4411.096(14)
4411.203 3.4 0.031 0.10 4411.420
4411.715 32.6 0.195 0.16 4411.932 Ti II{61)4411.922(5);Fe I(-)4411.914(2n}
4412.050 11.1 0.054 0.19 4412.267
4412.762 4.3 0.012 0.32 4412.979
4413.377 36.2 0.224 0.15 4413.594 Fe 1I(32)4413.600(0)
4413.634 20.2 0.120 0.16 4413.851 Cr 1(234)4413.86(40)
4413.840 5.7 0.033 0.16 4414.057 Fe 1(825)4414.030(p)
4414.018 2.3 0.021 0.10 4414.235 Fe 1(475)4414.230(p)
4414.247 4.6 0.025 0.17 4414.464 Fe I(643)4414.470(p):2r 1I1(29)4414.84(5)
4414.628 33,8 0.114 0.28 4414.845 Mn I({22)4414.887(40)
4414.909 73.9 0.414 0.17 4415.126 Fe 1(41)4415.125(30)
4415.330 18.6 0.110 0.16 4415.547 Sc II(14)4415.559(20)
4416.183 7.4 0.019 0.36 4416.400 Ti I{161)4416.530(150);Fe I(-)4416.423(1)
4416.604 82.7 0.431 0.18 4416.821 Fe 11(27)4416.817(7)
4417.502 74.8 0.424 0.17 4417.719 Ti I1(40)4417.715(17)
4418.123 51.7 0.301 0.16 4418.340 Ti II(51)4418.306(11)
[ 4419.397 2.8 0.035 0.07 4419.615 (Fe III(4)4419.59(10}}
4419.522 4.1 0.031 0.12 4419.740 Fe 1(644)4419.790(0)
4420.059 12.1 0.078 0.15 4420.277 Fe I(K)4420.266(2n)
4420.743 4.4 0.030 0.14 4420.961 Cr I(K)4420.963(10}
4421.343 2.9 0.021 0.13 4421.561
4421.741 50.7 0.263 0.18 4421.959 Ti 11(93)4421.94%(1)
4422.333 72.3 0.302 0.23 4422.551 Fe I(350)4422.570(6);Y 1I1(5)4422.583(2498)
[ 4422.737 30.8 0.132 0.22 4422.955 Fe I(646)4422.882{(1n}};Cxr I{K)4422.07(8w)
4423.016 46.2 0.201 0.22 4423.234 Ti II1(61)4423.22(p)
4423.622 17.1 0.107 0.15 4423.840 Fe 1(830)4423.858(21)
[ 4423.875 10.4 0.050 0.20 4424.093 Cr 1(82)4424.075(10)
4424.054 16.3 0.110 0.14 4424.272 Cr I(129)4424.293(40);:;Sm 11(45)4424.34(600)
4424.334 2.2 0.030 0.07 4424.552 (Ti I(243)4424.384(52))
4424.958 3.9 0.022 0.17 4425.176 (Cr 1(152)4425.133{12))
4425.218 49.9 0.290 0.16 4425.436 Ca I(4)4425.441(50)
4425.453 7.8 0.043 0.17 4425.671 Fe I{798)4425.662{(1})
4426.886 11.2 0.068 0.16 4427.104 Ti I(128)4427.098(2900)
4427.085 43.9 0.264 0.16 4427.303 Fe 1(2)4427.312(10)
4427.277 3.2 0.023 0.13 4427.495
4427.458 3.5 0.021 0.15 4427.676
4427.721 25.4 0.103 0.23 4427.939 Mg II(9)4427.995(7)
4428.289 20.3 0.087 0.22 4428.507 Cr 1(129)4428.52(35)
4429.848 49.2 0.171 0.27 4430.066 Ti I(267)4430.017(47}
4430.022 4.9 0.030 0.15 4430.240 Cr I(K)4430.24(10wh)
4430.218 23.2 0.151 0.14 4430.436 Cr 1(234)4430.480(30)
4430.392 42.6 0.227 0.18 4430.610 Fe I(68)4430.618(6)
4430.564 10.5 0.057 0.17 4430.782
4431.104 2.6 0.020 0.12 4431.322 Ti 1(218)4431.276(91);(Sc IT1(14)4431.368(3))
4431.375 20.9 0.125 0.16 4431.593 Co I(143)4431.608(3)
4431.616 18.9 0.098 0.18 4431.834 (Mn I1{40)4431.922((1));Fe I(K)4431.799(1n)
4431.9213 33.8 0.187 (.17 4432,131 Cr I1(81)4432.160(40);Ti II(51)4432.089(Tr)
4432.352 14.3 0.094 0.14 4432.570 Fe I{797)4432.572((3))
4433.000 43.1 0.245 0.17 4433.218 Fe I1(830)4433.223(3n)
4433.285 6.6 0.038 0.16 4433.503 Mo II(3)4433.49(1002)
4433.571 24.1 0.157 0.14 4433.789 Fe 1(825)4433.793((3n))
4433.780 20.9 0.126 0.16 4433.998 Mg II(9)4433.991(8);Cr 1(128)4433.969(20)
4434.230 8.3 0.046 0.17 4434.448
[ 4434.733 57.6 0.351 0.15 4434.951 Ca I{4)4434.860(60r)
4434.973 22.5 0.088 0.24 4435.191 Fe I1{2)4435.151(2)
4435.460 47.7 0.274 0.16 4435.678 Ca 1(4)4435.688(40)
4435.845 9.6 0.063 0.14 4436.063 Mn I(40)4436.061(6h)
4436.156 15.7 0.070 0.21 4436.374 ¥n I1(22)4436.358(80)
4436.719 16.7 0.106 0.15 4436.938 Fe I{516)4436.931((2));Ni I(86)4436.981(5)
4438.009 3.7 0.016 0.22 4438.227 (Ti 1(218)4438.221(48))
4438.129 12.0 0.088 0.13 4438.347 Fe I(828)4438.353((2))
4438.926 9.5 0.048 0.19 4439.145 Fe 1I(32)4439.130(p)
4439.657 6.1 0.035 0.16 4439.876 Fe I1(116)4439.883((2))
4440.231 16.5 0.098 0.16 4440.450 Zr II{79)4440.45(10);Fe 1(829)4440.479((1))
4440.573 16.3 0.100 0.15 4440.792 Fe 1(992)4440.840((1})
4440.846 22.1 0.079 0.26 4441.065 Fe 1(645)4440.972((2))
4441.517 39.3 0.236 0.16 4441.736 Ti 11(40)4441.731(10)
4442.126 48.9 0.297 0.15 4442.345 Fe I(68)4442.343(12)
4442.644 11.1 0.054 0.19 4442.863 Pe 1({69)4442.835({2)); {2r II(88)4442.99(25))
4442.973 42.8 0.253 0.16 4443.192 Fe I(350)4443.197(7)
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Gézlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratavar
Dalgaboyu (mA) Dalgaboyu Dalgaboyu
4465 A Bolgest
4435.464 51.7 0.303 0.16 4435.686 Ca I(4)4435.688(40)
4435.852 10.0 0.062 0.15 4436.074 Mn I(40)4436.061(6h)
4436.159 13.7 0.074 0.17 4436.381 Mn I(22)4436.358(80)
4436.388 3.6 0.015 0.23 4436.610 (Ti I(160}4436.586(¢4)
4436.723 17.0 0.110 0.14 4436.945 Fe I1(516)4436.931((2));:Ni I(86)4436.981(5)
4438.122 15.3 0.093 0.16 4438.344 Fe 1(828)4438.353((2))
4438.920 9.8 0.051 0.18 4439.142 Fe II(32)4439.130(p)
4439.438 4.2 0.021 0.19 4439.660 Fe I(515)4439.643((1))
4439.666 6.6 0.047 0.13 4439.888 Fe T{116)4439.883(2}
4440.229 18.5 0.108 0.16 4440.451 Zr 1I(79)4440.45(10);Fe I1(829)4440.479((1))
4440.587 18.2 0.108 0.16 4440.809 Fe X(992)4440.840((1))
4440.852 19.7 0.084 0.22 4441.074 Fe I(645)4440.972((2))
4441.295 4.4 0.022 0.19 4441.517 (Fe 1(987)4441.560(p})
4441.515 45.8 0.270 0.16 4441.737 Ti II(40)4441.731(10)
4441.787 5.5 0.024 0.22 4442.009 Mn II(T)4441.991(30)
4442.119 56.2 0.333 0.16 4442.341 Fe I(68)4442.343(12)
4442.255 5.6 0.028 0.19 4442.477 Ni I(87)4442.441(4)
4442.642 14.1 0.075 0.18 4442.864 Fe 1{69)4442.835(2);(2r IT(88)4442.99(25}}
4442.978 45.4 0.269 0.16 4443.200 Fe I(350)4443.197(7)
4443.582 110.5 0.545 0.19 4443.804 Ti II1(19)4443.775(16);Fe I(213)4443.885(1)
[ 4444.079 11.7 0.073 0.15 4444.301 (Ti I(218)4444.258(53))
4444.336 51.3 0.319 0.15 4444.558 Fe I1I1(201)4444.563(1);Ti TI(31)4444.536(10)
4444.780 2.8 0.021 0.13 4445.002
4445.049 10.0 0.052 0.18 4445.271 Fe 11(9)4445.260(p)
4446.033 23.7 0.158 0.14 4446.255 Fe 11(187)4446.248(1n}
4446.623 22.2 0.145 0.14 4446.845 Fe 1(828)4446.842((2))
4446.924 13.4 0.084 0.15 4447.146 Fe I(69)4447.134((2))
[ 4447.266 4.1 0.037 0.10 4447.488
4447.519 66.0 0.331 0.19 4447.741 Fe 1(68)4447.722(9)
4448.322 10.3 0.062 0.16 4448.544 .
[ 4448.940 10.4 0.053 0.18 4449.162 Ti I(160)4449.143(2200);Fe I(891)4448.970(p)
4449.115 3.9 0.021 0.17 4449.337
4449.396 24.1 0.155 0.15 4445.618 Fe II(222)444%.665(1n}
[ 4450.095 32.9 0.163 0.19 4450.317 Fe I{476)4450.320(3)
'4450.269 68.0 0.408 0.16 4450.491 Ti II(19)4450.503(15)
4450.479 3.2 0.026 0.12 4450.701
4450.643 7.6 0.042 0.17 4450.865 Ti 1{160)4440.894(1600)
4451.342 61.7 0.346 0.17 4451.564 Mn 1(22)4451.575(100);Fe II{J)4451.545(4)
4451.774 8.8 0.049 0.17 4451.996
4452.389 5.6 0.036 0.14 4452.611 Fe 1(969)4452.616(1n)
[ 4452.797 6.5 0.043 0.14 4453.019 Mn I(22)4453.013(50)
4452.970 8.8 0.070 0.12 4453.193
4453.091 22.8 0.124 0.17 4453.313 Ti I(113)4453.312(1400);V I1{199)}4453.342(50);
: Fe I(555)4453.325(2)
4453.508 4.4 0.026 0.16 4453.730
4454.167 37.7 0.230 0.15 4454.390 Fe 1(350)4454.383(5) .
4454.556 83.4 0.431 0.18 4454.779 Ca 1(4)4454.781(80);Zr II(40)4454.80(10)
4454.808 31.2 0.203 0.14 4455.031 Fe I(974)4455.032((2))
4455.058 50.2 0.293 0.16 4455.281 Fe II(J)4455.258(3);Ti I(113)4455.317(1900);
Mn I{28)4455.320(25)
4455.659 61.5 0.335 0.17 4455.882 Ca I(4)4455.887(40);:Mn I(28)4455.820(25)
4456.112 15.5 0.067 0.22 4456.334 Fe I(516)4456.331((1)}
[ 4456.434 42.3 0.227 0.18 4456.657 Ti II(115)4456.632(8);Fe 1({973)4456.63(p);Ca 1{4)4456.612{10)
4456.661 6.6 0.039 0.16 4456.884 Cr II(16)4456.840(p)
4456.718  12.5 0.041 0.28 4456.940 Mn I(28)4452.045(5)
4457.128 5.1 0.046 0.10 4457.351 Zr I1I(79)4457.42(8)
4457.301 20.3 0.105 0.18 4457.523 Mn I(28)4457.553(20)
4457.874 30,1 0.159 0.18 4458.097 Fe 1(992)4458.101(3)
4458.045 13.4 0.101 0.12 4458.268 Mn I1(28)4458.263(25)
4458.317 27.6 0.178 0.15 4458.540 Cr 1(127)4458.537(45)
4458.891 64.8 0.336 0.18 4459.114 Fe I(68)4459.121(10)
4459.148 31.2 0.199 0.15 4459.371 Cr I(63)4459.37(18w)
4459.514 15.6 0.100 0.15 4459.737 Cr 1(127)4459.75(25)
4460.042 4.6 0.016 0.27 4460.267
4460.202 2.3 0.017 0.13 4460.425 Mn 1(28)4460.337(3)
4460.576 7.4 0.049 0.14 4460.799 Cr I(63)4460.763(18)
4460.704 4.3, 0.027 0.15 4460.927 Mn 1(28)4461.089(30) -
4460.924 31.4 0.107 0.28 4461.146 Fe I(471)4461.205((2)),2r II(67)4461.22(10)
4461.210 38.7 0.243 0.15 4461.433 (Fe II(26)4461.430(p))
4461.463 £9.1 0.324 0.17 4461.686 Fe I{2)4461.654(8);Fe 1I(D)4461.71(p)
4461.783 56.0 0.313 0.17 4462.006 Mn I1(28)4462.033(150)Fe I1(471,825,902)4461.989((4))
4461.990 3.1 0.035 0.08 4462.213 Fe 1(824)4462.20(p)
4462.217 8.0 0.036 0.21 4462.439 Ni I(86)4462.460(10)
4462.525 7.4 0.039 0.18 4462.748 Ti I(F)4462.746(10)
4463.196 11.0 0.066 0.16 4463.419 Ni I{102)4463.422((3})
[ 4464.232 62.3 0.356 0.16 4464.455 Ti II(40)4464.461(11)
4464.491 37.1 0.184 0.19 4464.714 Mn 1(22)4464.679(80);:Fe 1(472)4464.773((2})
4464.698 12.6 D.057 0.21 4464.921 Cr I(127)4464.925(25)
4464.927 15.2 ©0.092 0.16 4465.150 Cr 1(267)4465.16(20)
4465.138 14.6 0.088 0.16 4465.361 Cr 1(127)4465,367(35)
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams:

Gozlenen W, Derinlik Geniglik Hesaplanan Tans ve Laboratuvar
Dalgaboyu  (mAd) Dalgaboya Dalgaboyua
4465.536 34.8 0.213 0.15 4465.759 Cr IT(191)4465.77(5);Ti I(146)4465.807(20)
4465.953 3.3 0.024 0.13 4466.176 Cr I(127)4466.17(25)
4466.344 70.5 0.345 0.19 4466.567 Fe I{350)4466.554(12);Fe I(2)4466.57(p)
4466.713 18.7 0.107 0.16 4466.936 Fe 1(992)4466.939((2))
4467.338 3.3 0.026 0.12 4467.561 Cr I(127)4467.567(30)
4467.709 9.7 0.059 0.16 4467.932
4468.018 2.1 0.013 0.15 4468.241 Cr I1(127)4468.376(7)
4468.277 103.5 0.547 0.18 4468.500 Ti II(31)4468.517(19);Fe I(-}4468.452(0)
4468.930 37.4 0.225 0.16 4469.153 Ti II(18}4469.116(6)
4469.158 55.1 0.315 0.16 4469.381 Fe 1{830)4469.381(5n)
4469.378 11.2 0.058 0.18 4469.601 Co I(150)4469.547(15)
4469.924 5.6 0.047 0.11 4470.147 Mn I(22)4470.142(60)
4470.256 11.5 0.079 0.14 4470.479 Ni I{86)4470.483(15)
4470.632 48.7 0.294 0.16 4470.855 Ti II(40)4470.835(11)
4471.029 16.3 0.086 0.18 4471.252 Ti I(146)4471.236(640)
4471.482 3.7 0.017 0.20 4471.705 Fe I(2)4471.680((1))
4471.844 11.6 0.069 0.16 4472.067 Fe I1(972)4471.810((1))
4472.039 4.8 0.037 0.12 4472.262 Fe 1{39)4472.520(0) .
4472.455 25.1 0.124 0.19 4472.679 Fe 1{411)4472.570(p);:Fe 1(595,900)4472.721((2})
4472.541 3.3 0.034 0.09 4472.765 Mn 1(22)4472.793(100)
4472.702 56.1 0.322 0.16 4472.926 Fe II(37)4472.921(2)
4473.572 8.5 0.049 0.17 4473.795 Cr I(63)4473.78(40)
4473.969 25.0 0.116 0.20 4474.193 Fe I1{171)4474.194(On)
[ 4474.343 10.2 0.060 0.16 4474.566
4474.558 10.4 0.056 0.18 4474.782 Ti 1(113,184)4474.851(210) ;Fe 1(1047)4474.722(1)
4474.899 0.8 0.021 0.04 4475.123 Cr 1({95)4475.36(50)
4475.090 10.0 0.064 0.15 4475.313 Ti I((184)4475.171(14)
4475.828 88.5 0.434 0.19 4476.052 Fe I(350)4476.021(10);:Fe I(830)4476.082((4))
4476.853 3.8 0.029 0.12 4477.077 Cr I(63)4477.05(35w)
4477.813 2.2 0.015 0.14 4478.037 Fe I1(69)4478.040((1))
4478.407 16.2° 0.083 0.16 4478.631 Mn II(I)4478.644(100)
4479.161 6.1 0.044 0.13 4479.385 (Mn I(C)4479.399(10s))
4479.384 25.1 0.139 0.17 4479.607 Fe 1(828,848)4479.612((3})
4479.741 19.7 0.109 0.17 4479.965 (Fe I(974)4479.970(p})
4479.909 11.8 0.083 0.13 4480.133 Fe 1(515)4480.142((3))
4480.036 17.2 0.081 0.20 4480.260 Cr 1(197)4480.27(30}
4480.480 43.7 0.198 0.21 4480.704 Fe 1I(J)4480.687(1)
4480.656 17.2 0.093 0.17 4480.879 Fe I1(893)4481.04(p)

4480.905 147.9 0.683 0.20 4481.128 Mg II(4)4481.129(100)

4481.112 138.5 0.656 0.20 4481.335 Mg II(4)4481.327(100)

4481.388 33.2 0.155 0.20 4481.612 Fe 1(827)4481.621((2))

4482.004 71.6 0.345 0.19 4482.228 Fe I(68)4482.257(6)

4482.258 2.4 0.019 0.12 4482.482 Ti II(30)4482.40(p);Fe I(2)4482.171(4)
4482.521 27.3 0.150 0.17 4482.745 Fe 1(828)4482.750((2));(Ti I(113)4482.687(220))

4482.668 10.6 0.072 0.14 4482.892 Cr I(197)4482.878(40)
4483.602 2.4 0.018 0.13 4483.826 Fe 1(898)4483.780(0Q)
4484.002 41.9 0.252 0.16 4484.226 Fe 1(828)4484.227(4)
4484.448 2.2 0.015 0.14 4484.672 Cr 1(151)4484.683(8)
4485.459 32.1 0.193 0.16 4485.683 Fe I(830)4485.679((2))
4485.749 5.5 0.037 0.14 4485.973 Fe I(825)4485.970(p)
4486.689 5.7 0.019 0.28 4486.913
4487.055 7.6 0.038 0.19 4487.279 Fe I1{824)4487.360(p)
4487.272 21.0 0.126 0.16 4487.496 Fe II(D)4487.53(p}
4487.601 7.6 0.039 0.18 4487.825
4487.880 28.9 0.146 0.19 4488.104 Fe I1(819)4488.140((2n))
4488.096 60.2 0.342 0.17 4488.320 Ti II(115)4488.342(17)
4488.431 18.0 0.023 O0.75 4488.655
4488.683 10.9 0.074 0.14 4488.907 Fe 1(213,827)4488.917((2})
4488.937 117.8 0.521 0.21 4489.161 (Ti I(146)4489.087(590));Fe 11(37)4489.185{4);
Cr II(K)4489.14(2)
4489.229 30.2 0.136 0.21 4489.453 Cxr I(K)4489.47(5w)
4489.527 13.4 0.083 0.15 4489.751 Fe 1(2)4489.741(3)
4489.863 25.2 0.162 0.15 44590.087 Fe T1(469)4490.084((2)):Mn 1(22)4490.078(30)
[ 4450.373 8.3 0.057 0.14 4490.597 (Ni I(134,235)4490.541((3)));Cr I(K)4490.55(8wl)
4490.550 33.2 0.184 0.17 4490.774 Fe 1(974,974)4490.773((2n))
4491.181 81.9 0.436 0.18 4491.405 Fe II(37)4491.401(5)
4491.450 13.6 0.084 0.15 4491.674 Cr 1(95)4491.678(30)
4491.636 5.6 0.042 0.12 4491.860 Cx I(83)4491.858(35)
4492.093  17.7 0.115 0.14 4492.317 Cr I(197)4492.31(40)
4492.458 9.5 0.065 0.14 4492.683 Fe 1(969y4492.6393((1n})
4493.301 431.0 0.238 0.16 4493.525 Ti 1I(18)4493.529(5);Fe II(222)4493.579(1n)
4493.794 21.4 0.085 0.24 4494.019 {Fe 1{973)4494.05(p))
4494.345 59.8 0.325 0.17 4494.570 Fe I(68)4494.568(12)
[ 4495.038 2.4 0.029 0.08 4495.263 (Cr I1(275)4495.282(12))
4495.211 16.9 0,066 0.24 4495.436 (Zr II{79)4495.440(3));Ti II(40)4495.460(p)
4495.398 8.6 0.039 0.21 4495.623 (Fe I(827)4495.566((1)))
4495.730 13.1 0.085 0.15 4495.955 Fe 1(825)4495.986((1))
4495.936 6.4 0,025 0.24 4496.161 Ti I(146)4496.145(610)
4496.649 51.7 0.300 0.16 4496.874 Cr I1{10)4496.85(100)
4497.656 5.2 0.020 0.25. 4497.880
4498.523 17.6 0.105 0.16 4498.748 Cr I(81)4498.727(35)
4498.705 10.3 0.066 0.15 4498.930 Mn 1(22)4498.897(7)
4498.924 24.1 0.136 0.17 4499.148
4499.086 5.2 0.045 0.11 4499.311
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams1

Gédzlenen VVA Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyu  (mA) Dalgaboyu Dalgaboyu

4499.477 20.8 0.136 0.14 4499.702 Fe II(J)4499.709(0)

4520 A Blgesi
4487.914 30.2 0.124 0.23 4488.134 Fe I(819)4488.140{(2n))
4488.104 54.4 0.320 0.16 4488.324 Ti II(115)4488.342(17)
4488.740 22.1 0.092 0.23 4488.961 Fe 1(213,827)4488.917((2))
4488.945 103.3 0.513 0.19 4489.166 Fe II(37)4489.185(4);Cr II(XK)4489.14(2);
(T1 I(146)4489.087(530))
4489.208 26.1 0.105 0.23 4489.429 Cr I{K)4489.47(5w)
4489.525 10.5 0.069 0.14 4489.746 Fe I(2)4489.741(3)
4489.86%6 25.4 0.155 0.15 4490.087 Mn 1(22)4490.078(30);Fe 1{469)4490.084({2))
[ 4480.367 8.9 0.047 0.18 4490.588 (Ni I{134,325)4490.541((3)});Cxr I(K)4490.55(8wl)
44%0.555 31.6 0.176 0.17 4490.776 Fe 1(974,974)4490.773((2n)}
4491.182 82.8 0.438 0.18 4491.403 Fe II(37)4491.401(5)
4492.108 17.2 0.105 0.15 4492.329 Cr I(197)4492.31{40)
4482 .424 7.2 0.060 0.11 4492.645 Fe 1(969)4492.693((1n))
4493.294 43.4 0.231 0.18 4493.515 Ti II(18)4493.529(5);Fe I11(222)4493.579(1n)
4483.793 22.2 0.091 0.23 4494.014 (Fe 1(973)4494.05(p))
4494.349 52.3 0.316 0.16 4494.570 Fe I1(68)4494.568(12}
4494.514 1.6 0.022 0.07 4494.735 Co 1{168)4494.746(2)
4494.985 2.7 ©0.020 0.13 4495.206 (Cx 1(275)4495.282(12))
4495.131 9.1 0.048 0.18 4495.352 Fe I(319,970)4495.386((1}))
4495.266 13.8 0.063 0.21 4495.487 Ti II1(40)4495.460(p); (2r II{79)4495.440(3})
4495.403 2.1 0.022 0.09 4495.624 (Fe I(827)4495.566((1})}
4495.507 1.3 0.014 0.09 4495.728
4495.742 14.4 0.079 0.17 4485.963 Fe I(825)4495.986((1))
4495.957 2.1 0.028 0.07 4496.178 Ti I{146)4496.145(610)
4496.644 $2.2 0.270 0.18 4496.865 Cr 1(10)4496.862(100);2r II(40)4496.960(15)
4497.684 6.1 0.023 0.25 4497.905
4498.557 24.6 0.086 0.27 4498.778 Cr I(81)4498.727(35)
4498.934 29.1 0.128 0.21 4499.155
4499.467 20.9 0.129 0.15 4499.688 Fe 1I(J)4499.709(0}
4500.089 34.2 0.184 0.17 4500.310 Cr I(K)9500.290(40}
4500.377 8.9 0.044 0.19 4500.598 (Fe I(K)4500.652(in));Ti I(F)4500.5%3(11}
4500.02071 24.0 0.180 0.20 4501.102 Cr I(£1)}4501.10¢(2%) :
4501.054 96.5 0.525 0.17 4501.275 Ti II(31)4501.269(15)
4501.495 8.2 0.062 0.14 4501.716 Cxr I(81)4501.788(25)
4501.608 3.1 0.034 0.09 4501.829
4502.004 10.3 0.054 0.18 4502.225 Mn I1(22)4502.223(30)
4502 .348 8.1 0.035 0.22 4502.569 Fe 1(796)4502.592((1))
4502.738 1.4 0.013 0.10 4502.959 (Cr I(310)4503.05(12})
4502.905 5.1 0.033 0.15 4503.126
4503.355 4.6 0.023 0.18 4503.576 Mo II(K)4503.56(4)
4504.126 9.7 0.05% 0.16 4504.347 (Fe 1(988)4504.230{p))
4504.354 15.7 0.068 0.22 4504.575 Cr I1I1(16)4504.520(p)
4504.594 12.3 0.066 0.18 4504.815 Fe I1{555)4504.838((2))
4506.567 23.4 0.091 0.24 4506.788 Ti II(30)4506.74(p)
4506.915 47.3 0.204 0.22 4507.136 Cr II(16)4507.190(p);Fe II(213)4507.195(on)
4507.572 5.3 0.026 0.19 4507.793 Ca 1(24)4507.854(1)
4508.062 101.6 0.498 0.19 4508.283 Fe II((38)4508.283(8)
4508.451 5.2 0.025 0.19 4508.672 Cr I{K)4508.758(5)
4509.087 4.2 -0.020 0.20 4509.309 Fe I(514,937)4509.306((1)}
4509.520 16.4 0.091 0.17 4509.742 Fe 1(-)4509.804(2n)
4509.777 5.4 0.028 0.18 4509.999
4510.298 8.3 0.053 0.15 4510.520
[ 4511.596 42.2 0.208 0.19 4511.818 Cr 1I(191)4511.820(p)
4511.789 23.3 0.102 0.22 4512.011 Fe IX{G)4512.66(p)
4512.092 9.1 0.062 0.14 4512.313 Ca 1(24)4512.282(5)
4512.470 2.1 0.023 0.09 4512.692 V I1(212)4512.713(80)
4512.846 2.3 0.017 0.13 4513.068 Cr I(X)4513.025(3)
4513.229 6.8 0.028 0.23 4513.451
[ 4513.976 17.3 0.094 0.17 4514.198 Fe 1(514)4514.189((2))
4514.228 43.4 0.206 0.20 4514.450
4514.965 13.2 0.064 0.19 4515.187 Fe 11(20)4515.190(p)
4515.124 88.9 0.475 0.18 4515.346 Fe IX1(37)4515.337(7)
4515.380 25.1 0.149 0.16 4515.602 (Ti 1(184)4515.613(21a)
4515.605 19.3 ©0.11% 0.16 4515.827 Cr II1{X)4515.83(4)
4515.777 5.4 0.018 0.28 4515.999 Fe I(639)4516.08(p)
4516.407 10.0 0.074 0.13 4516.629 (Cr II(191)4516.560(p))
4516.515 6.6 0.0%1 0.12 4516.737
4516.939 12.2 0.068 0.17 4517.161 Co I{150)4517.094(4)
4517.325 20.8 0.119 0.16 4517.547 Fe 1(472)4517.530((2))
4517.803 2.9 0.029 0.09 4518.025 Ti I(42)4518.021(3700)
4518.107 37.7 0.208 0.17 4518.329 Ti II(18)4518.348(6)
4518.745 8.0 0.041 0.18 4518.967 Mn II1(I1)4518.964(200)
4519.806 8.4 0.029 0.27 4520.028 Mn I{C)4520.016(1) .
4520.006 84.5 0.444 D0.18 4520.228 Fe II({37)4520.225(7);Fe 1(471)4520.240(2
4520.250 2.7 0.021 0.13 4520.472 (Ti I1(30)4520.37(p))
4520.910 17.8 0.079 0.21 4521.132 Cr X(277,287)4521.138(25)
4522.330 29.8 0.036 0.78 4522.552
4522.404 99.4 0.472 0.20 4522.626 Fe II(38)4522.634(9)
4523.194 17.7 0.101 0.16 4523.416 Fe I1(829)4523.403((2))
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Ek 2- HD 204411 (=HR 8216) Cizgi Tanis1

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyu (mA) Dalgaboyu Dalgnboyu

4523.320 5.2 0.030 0.16 4523.542

4524.229 3.2 0.029 0.10 4524.451

4524.445 31.8 0,109 0.28 4524.667 Ti 1I({60)4524.701(86)

4524.717  20.7 0.117 0.17 4524.939 Ba II(3)4524.928(35)

4524.919 67.8 0.325 0.20 4525.141 Fe I(826)4525.142(5n)

4525.120 11.1 0.047 0.22 4525.342

4525.713 6.6 0.026 0.24 4525.935 Fe I(319)4525.875((1)};Ti I(F)}4525.935(11a)

4525.882 12.2 0.075 0.15 4526.104 Cr I1(196)4526.090(40)

4526.246 86.2 0.325 0.25 4526.468 Cr I(33)4526.458(75)

4526.717 33.2 0.187 0.17 4526.939 Ca I(36)4526.935(30)

4527.166 37.1 0.150 0.23 4527.388

4527.578 4.4 0.032 0.13 4527.800 Fe I(641)4527.796((1))

4528.394 81.5 0.356 0.21 4528.616 Fe I(68)4528.619(18)

4528.617 9.3 0.064 0.14 4528.840 Fe I(468)4528.820(p)

4529.268 65.3 0.349 0.18 4529.491 Ti II(82)4529.480(9)

4529.431  36.7 0.133 0.26 4529.654 (Fe I(987)4529.562((1))

4529.658 5.0 0.044 0.11 4529.881 Cr I(33)4529.847(25)

4530.313 7.1 0.023 0.29 4530.536

4530.509 53.4 0.262 0.19 4530.731 Cr I(33)4530.72(100)

4530.730 9.1 0.068 0.13 4530.953 Co I(150)4530.949{30)

4530.927 41.0 0.231 0.17 4531.149 Fe I1(39)4531.152(8)

4531.412 18.6 0.097 0.18 4531.635 Fe I(555,847,992)4531.633((2))

4531.629 8.2 0.051 0.15 4531.852 Cr I(275)4531.828(2)

4532.608 4.6 0.020 0.21 4532.831

4532.782 37.9 0.194 0.18 4533.005 (Cr I(212)4532.75(10))

4532.982 18.6 0.125 0.14 4533.205

4533.080 3.9 0.049 0.08 4533.303 Ti I(42)4533.239(9200)

4533.524 9.2 0.051 0.17 4533.747

4533.736 104.1 0.542 0.18 4533.958 Ti II(50)4533.972(15);Co I(150)4533.985(7);

Fe 1(410)4533.953(1)

4533.941 60.4 0.321 0.18 4534.164 Fe II(37)4534.166(2)

4534.344 1.6 0.015 0.10 4534.567

4534.533  17.7 0.093 0.18 4534.756 Ti I(42)4534.782(60)

4534.926 20.1 0.092 0.21 4535.148 Cr I1(33)4535.14(35)

4535.379 21.2 0.050 0.40 4535.602 Ti I(42)4335.567(6100)

4535.487 42.4 0.194 0.20 4535.709 Cr T{33,27€)4535 714/6M

4535,767 12.0 0.060 0.19 4535.990 Ti I(42)4535.918(4700)

4536.942 2.2 0.018 0.11 4537.1€5

4538.599 25.0 0.113 0.21 4538.822 Fe I(969)4538.840((2))

4539.376 59.3 0.313 0.18 4539.599 Cr II(39)4539.61(3)

4539.591  24.4 0.128 0.18 4539.814 Cr I{33)4539.787(30)

4540.273  37.0 0.175 0.20 4540.496 Ti 1({8)4540.493(79):Cr I(K)4540.50(50)

4540.499 36.5 0.193 0.18 4540.722 Cr I(150)4540.715(50)

4540.832 22.2 0.112 0.19 4541.055 Cr I(33)4541.066(30)

4541.296 73.6 0.388 0.18 4541.519 Fe II(38)4511.523(4);Cr 1(149)4541.513(25)

4542.228 13.8 0.064 0.20 4542.451 Fe 1{894)4542.422((2))

4542.500 24.6 0.080 0.29 4542.723 Fe I1(827)4542.720((1)};Cr I{149,275)4542.621(35)

4543.531 7.4 0.036 0.19 4543.754 Cr I1(100)4543.740(20)

4543.785 32.4 0.182 0.17 4544.008 Ti II(60)4544.009(Tr)

4544.432 51.8 0.235 0.21 4544.655 Ti 1(42)4544.607(30);Cr I(33)4544.619(50)
[ 4544.936 35.6 0.173 0.19 4545.159 Ti II(30)4544.144(tr1)

4545.235 27.1 0.082 0.31 4545.458 Cr II(16)4545.490(p)

4545.741  42.8 0.222 0.18 4545.964 Cr I(10)4545.956(50)

4546.421 18.7 0.086 0.20 4546.644 Fe I1(989)4546.680(p)
{ 4546.793 16.6 0.060 0.26 4547.016 Fe 1(39)4547.022((2))

4547.056 9.9 0.056 0.17 4547.279 Ni I(146)4547.237(3)

4547.651 40.1 0.213 0.18 4547.874 Fe I(755)4547.851(4)

4548.541 6.7 0.032 0.20 4548.765 Ti 1(42)4548.764(35)

4549.008 63.9 0.326 0.18 4549.231 Fe II(186)4549.214(4)

4549.281 142.9 0.602 0.22 4549.504 Fe II(38)4549.467(10)

4549.430 62.9 0.398 0.15 4549.654 Co I(150)4549.658(10)

4549.585 67.4 0.287 0.22 4549.809 Ti II(39)4549.820(p)

4550.393 0.8 0.016 0.05 4550.617

4550.584 49.5 0.236 0.20 4550.808

4551.450 10.1 0.050 0.19 4551.674 Fe I(972)4551.667((1))

4551.500 3.0 0.041 0.07 4551.724
[ 4552,096 38.1 0.164 0.22 4552.320 (Ti II(30)4552.250(p))

4552.353  16.5 0.093 0.17 4552.577 Fe I1(-)4552.544((3))

4553.079 5.6 0.033 0.16 4553.303 (Fe I(472)4553.480(p))
4575 A Bolges

4541.298 74.1 0.418 0.17 4541.516 Fe II(38)4541.523(4);Cr I{149)4541.506(25)

4542.224 15.1 0.083 0.17 4542.442 Fe I(891)4542.422((2))

4542.473  18.7 0.087 0.20 4542.691 Cr 1(149,275)4542.64(35);Fe I(827)4542.720((1))

4543.491 6.0 0.026 0.22 4543.709 Cr I{100)4543.734(20)

4543.783 31.9 0.177 0.17 4544.001 Ti II(60)4544.018(7)

4544.433  52.5 0.254 0.19 4544.651 Cr I(33)4544.619(50);Ti I(42)4544.687(2300)

4544.908 40.4 0.225 0.17 4545.126 Ti II{30)4545.144(tx)

4545,742 44.8 0.239 0.18 4545.960 Cr 1(10)4545.946(100)

4546.422 18.5 0.094 0.18 4546.640 Fe 1(989)4546.680(p);Cr II(K}4546.63(2)
[ 4546.762 12.7 0.062 0.19 4546.980 Ni I(261)4546.930(5)

4547.023 11.4 0.056 0.19 4547.241 Ni I(146)4547.237(3)

4547.633 38.9 0.236 0.16 4547.851 Fe I(755)4547.851(4)
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams:

Gézlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboya  (mA) Dalgaboyu Dalgaboyu
[ 4548.978 51.7 0.325 0.15 4549.196 Fe II(186)4549.214(4)
4549.267 153.4 0.617 0.23 4549.485 Fe 1I(38)4549.467(10)
4550.558 51.2 0.247 0.20 4550.776
4551.438 6.1 0.035 0.16 4551.656 Fe 1(972)4551.667((1))
4552.066 35.9 0.172 0.20 4552.284 (Ti II1{30)4552.250(p))
4552.318 18.1 0.112 0.15 4552.536 Fe I{-)4552.544((3))
4553.048 5.4 0.039 0.13 4553.266 Ni I(135)4553.175((3)}
4553.810 73.4 0.423 0.16 4554.028 Ba II(1)4554.033(1000R};Cr I1(276)4553.95(18)
4554.271 3.9 0.026 0.14 4554.489 Fe I(319)4554.467((1))
4554.570 7.5 0.032 0.22 4554.788 Cr I(173)4554.830(25)
4554.774 88.9 0.482 0.17 4554.992 Cr 11(44)4555.09(30)
4555.670 92.3 0.497 0.17 4555.888 Fe II(37)4555.890(30)
4555.912 £5.2 0.306 0.17 4556.130 Fe I(410,820,974)4556.129(4n)
4556.176 18.7 0.105 0.17 4556.394 Fe II(G)4556.39(p)
4556.724 5.4 0.029 0.17 4556.942 Fe I(638)4556.939((1))
4557.064 23.3 0.132 0.17 4557.282 Fe I(-)}4557.287(2)
4558.136 34.3 0.075 0.43 4558.354 V II(212)4558.450(30)
4558.429 120.5 0.614 0.18 4558.5647 Cr 11(44)4558.66(100)
4558.586 45.3 0.270 0.16 4558.804 Cr II(44)4558.830(p)
4559.321 9.4 0.046 0.19 4559.539
4559.874 13.7 0.083 0.15 4560.093 Fe I1(823)4560.096((2))
4560.659 5.9 0.043 0.13 4560.878 Fe I(-)4560.892(1)
4561.209 16.7 0.086 0.18 4561.428 Fe I(~}4561.426(2)
4562.923 7.6 0.043 0.17 4563.142
4563.536 98.7 0.537 0.17 4563.755 Ti II1(50)4563.770(16)
4564.027 33.8 0.101 0.31 4564.246 (Ti I(112)4564.216(1));Cr II(K)4546.27(2)
4564.444 21.9 0.057 0.36 4564.663 (Fe I(823)4564.715((1));V II(56)4564.588(200)
[ 4565.284 44.9 0.139 0.30 4565.503 Cr 1(21)4565.512(50)
4565.518 69.3 0.402 0.16 4565.737 Mn I(52)4565.77((10));Fe I1{554)4565.684((1));
Cr TI({K)4565.77{(10)
4566.325 14.4 0.069 0.20 4566.544 Fe I1(641)4566.520((2)}
4566.664 31.9 0.150 0.20 4566.883 (Fe I(723)4566.990((1}))
4568.085 26.3 0.139 0.18 4568.304 Ti II({60)4568.310(7)
4568.562 18.6 0.069 0.25 4568.781 Fe I(554)4568.78%((1))
[ 4569.044 11.8 0.047 0.24 4569.263
4569.375 28.8 0.142 0.19 4569.594 Cr I(173)4569.53(20)
4570.986 31.0 0.105 0.28 4571.205 Cr IT(16)4571.240(p)
4571.483 33.5 0.155 0.20 4571.702 Cr 1(32}4571.673{40)
4571.753 113.9 0.593 0.18 4571.972 Ti 11(82)4571.957(19)
4572.016 10.9 0.040 0.25 4572.235
4572.604 20.5 0.095 0.20 4572.823 Cr I1(16)4572.84(2)
4573.404 15.3 0.083 0.17 4573.623 Cr I11{(16)4573.630(p)
4574.011 8.9 0.044 0.19 4574.230 Fe I1(554)4574.240((1)}
4574.490 8.4 0.051 0.16 4574.709 Fe 1(115)4574.724((2))
4574.905 5.0 0.039 0.12 4575.124 Cr I1(196)4575.12(25)
4576.114 73.1 0.411 ©0.17 4576.333 Fe 11(38)4576.331(4)
4577.214 4.4 0.026 0.16 4577.433
[ 4577.605 5.0 0.024 0.19 4577.824 Fe I1(54)4577.780(p)
4577.806 4.9 0.040 0.11 4578.025
4578.342 28.9 0.172 0.16 4578.561 Ca I(23)4578.558(30)
4579.147 3.5 0.014 0.23 4579.366 Fe I(319,936)4579.344((1))
4579.310 33.7 0.198 0.16 4579.529 Fe II1(J)4579.523(1)
[ 4579.653 16.8 0.059 0.27 4579.872 Fe 1(46914579.825((1))
4579.840 53.1 0.317 0.16 4580.059 Cr I(10)4580.045(75);Fe 1I1(26)4580.055(1)
4580.242 25.8 0.096 0.25 4580.462 Fe I1(348)4180.460(p);Ti II(H)4580.443(6)
[ 4580.962 6.8 0.044 0.15 4581.182 Fe I(~)4581.186(1)
4581.227 67.6 0.276 0.23 4581.447 Ca I(23)4581.402(210)
4582.111 17.3 0.082 0.20 4582.331 Fe I(-)4582.297(1ln)
4582.611 59.4 0.365 0.15 4582.831 Fe I1(37)4582.835(3)
4583.197 29.4 0.141 0.20 4583.417 Ti 11(39)4583.408(7)
[ 4583.609 131.7 0.575 0.22 4583.829 Fe II(38)4583.829(11)
4583.795 36.0 0.190 0.18 4584.015 Cr I(172)4584.100(20})
4584 .848 7.6 0.032 0.22 4585.068 Cr (212)4585.096(18)
4585.121 8.3 0.046 0.17 4585.341 Fe I(-)4585.337(1)
4585.668 53.4 0.260 0.19 4585.888 Ca 1(23,23)4585.871;.923(50,(2))
4585.979  24.8 0.116 0.20 4586.199 Cr I1({172)4686.146(20)
4586 .852 4.5 0.052 0.08 4587.072 (Cr I(K)4586.990(8})
4586.964 20.0 0.149 0.13 4587.184 Fe I(795)4587.132((2))
4587.088 12.9 0.124 0.10 4587.308 Cr II(K)4587.30(2)
4587.980 120.0 0.590 0.19 4588.200 Cr 1I(44)4588.22(75)
4588.206 15.8 0.086 0.17 4588.426 Cr II1{16)4588.400(p)
4588.449 8.3 0.056 0.14 4588.669 Co I(15)4588.730(1)
4589.710 96.6 0.536 0.17 4589.930 Ti II1(50)4589.915(15);Cx II(44)4589.89(4)
4590.566 11.5 0.065 0.17 4590.786 Fe I(-)4590.815(2n)
4590.787 9.8 0.066 0.14 4591.007
4581.221 43.2 0.192 0.21 4591.441 Cr I1(21)4591.405(60);Fe I{K)4591.502(2n)
4591.838 87.5 0.490 0.17 4592.058 Cr I1I1(44)4592.07(25)
4592.400 41.5 0.186 0.21 4592.620 Fe 1(39)4592.655(5)
4593.372 17.8 0.102 0.16 4593.592 Fe 1({971)4593.544({1))
4593.615 26.2 0.159 0,15 4593.835 Cr 1(190)4593.825(8w)
4595.153  25.3 0.120 0.20 4595.373 Fe 1(594)4595.363((2))
4595.424 44.7 0.236 0.18 4595.644 Fe I11(38)4595.680(p) i
4595.805 56.1 0.306 0.17 4596.025 Fe I(820)4596.059(2n);Fe 1I(D)4596.02(p)
4596.200 7.3 0.043 0.16 4596.420 Fe 1{823)4596.433((1))
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyu (mA) Dalgaboyu Dalgaboyu
4597.132 15.3 0.067 0.22 4597.352 Fe I{-)4597.403(2)
4597.589 33.9 0.125 0.25 4597.809
4597.906 26.7 0.150 0.17 4598.126 Fe 1(554)4598.122((2n})
[ 4598.262 36.4 0.192 0.18 4598.482 Cr 1(172)4598.439(20)
4598.519 4.0 0.030 0.12 4598.739 Fe 1(819)4598.728(1)
4599,633 27.2 0.148 0.17 4599.853 (Cr I1(32)4600.109(40}))
[ 4599.923 23.5 0.126 0.18 4600.143 V II(56)4600.184(150)
4600.107 4.7 0.053 0.08 4600.327 Ni 1(98)4600.372(2)
4600.535 40.8 0.229 0.17 4600.756 Cr 1(21)4600.745(75r)
4600.816 22.4 0.096 0.22 4601.037 Cr I(32)4601.019(50)
4601.154 26.1 0.159 0.15 4601.375 Fe 1I1(43)4601.34(p)
4601.754 27.8 0.147 0.18 4601.975 Zr IT1(138)4601.970(2);Fe 1(39)4602.005((2))
4602.717 37.7 0.226 0.16 4602.938 Fe 1{39)4602.944(9)
4603.671 7.5 0.037 0.19 4603.892 Fe I(410)4603.956((1));Cr I(K)4603.84(2)
4604.327 20.4 0.110 0.17 4604.548 Cr 1{190)4604.590{5w)
4604.719 24.8 0.140 0.17 4604.940 Ni I(98)4604.994(12)
[ 4605.147 15.1 0.092 0.15 4605.368 Mn I{C)4605.365(20)
4605.370 21.6 0.105 0.19 4605.591 Fe I(-}4605.610(2n)
4606.151 5.9 0.029 0.19 4606.372 Cr I(303)4606.364(15)
4630 A Bolgesi
4596.961 1.8 0.026 0.07 4587.190
4597.131 12.7 0.062 0.19 4597.360 Fe I(-)4597.403(2)
4597.657 8.0 0.064 0.12 4597.886
4597.893 25.3 0.148 0.16 4598.122 Fe 1(554)4598.122({(2n)}
4598.256 31.3 0.188 0.16 4598.485 Cr I{172)4598.439(20)
4598,502 3.0 0.026 0.11 4598.731 Fe I(819)4598.728(1)
4599.618 22.4 0.145 0.15 4599.847 (Cr X(32)4600.109(40})
4599.892 23.2 0.110 0.20 4600.121 V II(56)4600.184(150)
4600.082 7.5 0.057 0.12 4600.311 (Ti II(60)4600.280(p})
4600.197 3.8 0.043 0.08 4600.426 Ni 1(98)4600.372(6)
4600.515 38.0 0.236 0.15 4600.744 Cr I(21)4600.745(75x)
4600.747 2.1 0.050 0.04 4600.977 Fe I(591)4600.937((1)}
4600.783 24.8 0.091 0.26 4601.013 Cr I1(32)4601.018(50)
4601.144 26.0 0.159 0.15 4601.374 Fe I1(43)4601.34(p}
4601.728 27.4 0.161 (.16 4601.958 4r 11(138)4601.970(2};Fe 1(39)4602.005((2))
[ 4602.478 4.8 0.031 0.15 4602.708 Fe II1{19)4602.750{p}
4602.710 37.4 0.220 0.16 4602.939 Fe 1(39)4602.944(9)
4603.614 4.8 0.043 0.11 4603.843 Fe I(410)4603.956((1));Cr I(K)4603.84(2)
4604.324 21.7 0.126 0.16 4604.554 Cr I(190)4604.590(5w)
4604.715 27.8 0.121 0.22 4€04.944 Ni I(98)4604.994(12)
[ 4605.146 19.1 0.092 0.19 4605.375 Mn I(C)4605.365(20)
4605.364 17.2 0.108 0.15 4605.593 Fe I(-)4605.610(2n)
4605.600 5.7 0.037 0.15 4605.830 (Fe 1(8Y3)4605.990(p))
4606.113 7.9 0.033 0.23 4606.342 Cr I(303)4606.364(15)
4607.422 29.1 0.182 0.15 4607.651 Fe I(554,969)4607.655(3n)
[ 4608.588 5.0 0.019 0.24 4608.817
4608.732 2.4 0.013 0.18 4608.961 Co I(57)4608.908((0))
4609.059% 15.1 0.084 0.17 . 4609.289 Ti I1(39)4609.26(p)
4610.352 12.5 0.077 0.15 4610.582 Fe I1I1(170)4610.590(p);Mo IT(K)4610.56(7)
4610.866 5.4 0.028 D0.18 4611.096 (Fe I({641)4611.05(p));Cr I(K)4611.056(4)
4611.050 45.0 0.250 0.17 4611.280 Fe 1(826)4611.285(5n}
4612.949 14.8 0.125 0.11 4613.179 Fe I1(554)4613.210(2n}
4613.101 37.8 0.193 0.18 4613.331 Cr 1(21)4613.373(60)
[ 4613.669 7.4 0.055 0.12 4613.899
4613.768 2.3 0.032 0.07 4613.998 Zr 11(67)4613.95(5)
4613.943 7.4 0.041 0.17 4614.173 Cx 1{148)4614.148(12)
4614.326 16.9 0.088 0.18 4614.556 Cxr 1{245)4614.510(12);Ni I(99)4614.580(1)
4614.528 2.5 0.013 0.18 4614.758 Cr I{K)4614.741(10)
4615.087 2.0 0.018 0.11 4615.317
4615.332 12.1 0.069 0.16 4615.562
4615.927 63.0 0.267 0.22 4616.157 Cr 1(21)4616.120(75)
4616.397 86.1 0.474 0.17 4616.627 Cr II(44)4616.64(25)
4617.047 6.9 0.047 0.14 4617.277 Ti I(145)4617.268(2600)
4617.290 1.4 0.018 0.07 4617.520 (Cr I(K}4617.560(2))
4618.357 5.8 0.024 0.23 4618.587 Fe I(1151)4618.568({2w))
4618.586 112.2 0.573 0.18 4618.816 Cr II(44)4618.82(50); (Fe I(409)4618.765((2n})})
4618.819 4.7 0.028 0.16 4619.049
4619.057 31.8 0.203 0.15 4619.287 Fe I(821)4619.294(3n)
4619.331 38.1 0.168 0.21 4619.561 Cr I(81)4619.537(40)
4620.286 59.4 0.337 0.17 4620.517 Fe IT1{38)4620.513(3)
4621.239 20.1 0.081 0.23 4621.469 Si II(7.05)4621.418(100};Cr I(K)4621.47(2) .
4621.683 38.9 0.170 0.22 4621.914 (Si IX(7.05)4621.721(150));Cxr I(K)4621.924(45)
4622.214 26.9 0.167 0.15 4622.444 Cr I(233)4621.466(35)
4622.513 13.0 0.072 0.17 4622.744.Mn I(C)4622.74(8)
2622.844 5.4 0.032 0.16 4623.075 Ti I(145)4623.097(1500);Co 1(156)4623.020(2n)
4623.344 3.7 0.028 0.12 4623.575
4624.314 12.2 0.069 0.17 4624.544 Co I{141)4624.561((0));Cr I(K)4€624.564(15)
4624.815 30.4 0.179 0.16 4625.045 Fe I(554)4625.052(3)
4625.240 15.8 0.092 0.16 4625.471 Fe 1(974)4625.440(p)
4625.676 32.3 0.200 0.15 4625.906 Fe II(186)4625.911(1);Cr 1(244)4625.913(20)
4625.938 38.0 0.230 0.16 4626.168 Cr I1(21)4626.181(65)
4626.312 ‘1.2 0.020 0.06 4626.542 Mn I(C)4626.544(4)
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams

Gbzlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar

Dalgaboyu (mA) Dalgaboyu Dalgaboyu
4626.544 8.3 0.058 0.13 4626.774 Fe II(170)4626.780(p)

[ 4627.069 1.8 0.021 0.08 4627.299
4627.237 9.9 0.037 0.25 4627.467 V 11(210)4627.486(3)
4627.616 3.7 0.029 0.12 4627.847 Fe I1({54)4627.860(p)
4628.550 21.7 0.133 0.15 4628.780 Fe 1I(219)4628.821(0n)
4629.107 80.5 0.462 0.18 46298.337 Ti I(145)4629.336(620);Fe IX{37)4629.336(7)
4629.893 15.3 0.082 0.18 4630.124 Fe I(115)4630.125((2))
4630.342 8.7 0.047 0.17 4630.573 Cr I(K)4630.435(5)
4631.247 4.6 0.033 0.13 4631.478 Fe I(1152)4631.490((1))
4631.401 1.7 0.028 0.06 4631.632
4631.637 18.0 0.099 0.17 4631.868 Fe I11(219)4631.895(0n})
4631.902 11.9 0.072 0.16 4632.133 Fe 1(754)4632.140(p)
4632.647 28.5 0.137 0.20 4632.878 Fe 1(820)4632.830(p)
4633.025 8.2 0.047 0.16 4633.256 Cr I{186)4633.274(30)
4633.556 5.7 0.033 0.16 4633.787 Fe 1(410)4633.764((1))
4633.848 92.2 0.501 0.17 4634.079 Cr II1{44)4634.10(40)
4634.006 6.3 0.021 0.28 4634.237 V 11(210)4634.204(10)
4634.477 26.9 0.114 0.22 4634.708 (Fe II(25)4634,60(p)}
4635.094 57.8 0.315 0.17 4635.325 Fe 1I(186)4635.,328(5)
4635.334 3.8 0.027 0.13 4635.565 Ti I{261)4635.539(3)
4635.604 11.4 0.062 0.17 4635.835 Fe 1(349)4635.846((1))
4636.938 13.4 0.068 0.19 4637.169 Cr I1(32)4637.174(40)
4637.267 28.3 0.182 0.15 4637.498 Fe 1(554)4637.512(3)
4637.524 15.6 0.076 0.19 4637.755 Cr I1(32)4637.768(40)
4637.798 47.8 0.259 0.17 4638.029 Fe 1(822)4638.016(3);Fe II(D)4638.11(p)
.4638.319 5.0 0.035 0.13 4638.550
4638.710 7.6 0.041 0.17 4638.941
4639.353 20.5 0.069 0.28 4639.584 Cr 1(186)4639.521(35)
4640.071 15.2 0.097 0.15 4640.302
4640.580 11.1 0.077 0.13 4640.812 Fe II(J)4640.843¢0)
4640.728 40.3 0.088 0.43 4640.959 Fe I(~)4640.958(1)
4641.025 6.8 0.046 0.14 4641.256 Fe 1({347)4641.220(p)
4641.174 4.9 0.043 0.11 4641.405
4641.437 9.2 0.030 0.29 4641.668 Cr I(XK)4641.69(4)
4641.747 6.3 0.031 0.19 4641.979 Cr I(244)4641.96(10)
4642.919 1.1 0.015 0.07 4€42,150 Fo I(38}4643.200(p;
4643,235 28.1 0.153 0.17 4643.466 Fe 1(820)4643.468((2))
4645.939 55.4 0.310 0.17 4646.170 Cr 1(21)4646.151(100}
4646.413 42.9 0.131 0.31 4646.645
4646.850 2.4 0.023 0.10 4647.082
4647.207 37.1 0.215 0.16 4647.438 Pe I(409)4647.437(6)
4647.490 6.4 0.029 0.21 4647.722 Fe 1(722)4647.720(p)
4647.7286 24.4 0.107 0.21 4647.958
"4647.880 12.0 0.081 0.14 4648.111 Cr I({32)4648.116(25)
4648.010 8.4 0.045 0.17 4648.241 Fe 1I(38)4648.230(p)
4648.447 14.4 0.087 0.16 4648.678 Ni I(98)4648.659(15)
4648.680 38.2 0.199 0.18 4648.912 Fe 11(25)4648.933(0)
4649.192 16.4 0.113 0.14 4649.423 Cr 1(32)4649.446(45)
4651.,056 35.6 0.209 0.16 4651.288 Cr 1(21)4651.285(75)
4651.947 59.5 0.328 0.17 4652.179 Cr 1(21)4652.155(100)
4653.914 15.5 0.097 0.15 4654.146
4654.380 78.9 0.291 0.25 4654.612 Fe I(554,821)4654.628(5)
4655.580 17.2 0.079 0.20 4655.812 Ti IX{38}4655.75(p)
4655.948 13.5 0.079 0.16 4656.181 Cr 1(147)4656.183(30)
4656.238 16.7 0.086 0.18 4656.470 Ti I(6)4656.468(8400)
4656.749 52.4 0.294 0.17 4656.981 Fe I1I1{43)4656.974(1);V II(1)4656.966(5)
4656.979 43.4 0.252 0.16 4657.211 Ti 11(59)4657.212(9)
4657.357 3.4 0.025 0.13 4657.589 Fe 1(346)4657.598((1})
4660.674 9.2 0.062 0.14 4660.906 (Fe II(146)4660.930(p))
4661.295 13.3 0.0%0 0.14 4661.527 Fe I1{1207)4661.538(({2n))
4661.746 7.7 0.053 0.14 4661.979 Fe I1(409)4661.975((2))

4685 A Bolgesi
4651.945 €1.0 0.347 0.16 4652.176 Cr 1{21)4652.155(100)
4652.974 4.3 0.014 0.28 4653.206
4653.928 17.6 0.107 0.15 4654.160
4654.380 76.0 0.285 0.25 4654.611 Fe 1(554,821)4654.628(5)
4655.550 9.5 0.081 0.11 4655.781 Ti II(38)4655.750(p)

[ 4655.962 9.7 0.072 0.13 4656.193 Cr I{147)4656.183(30)
4656.239 16.0 0.081 0.19 4656.470 Ti I{6)4656.468(8400)
4656.748 50.0 0.284 0.17 4656.979 Fe II(43)4656.974(1);V I1(1)4656.966(5)

[ 4656.972 40.7 0.257 0.15 4657.204 Ti II(59)4657.212(9)
4657.233 2.7 0.016 0.16 4657.464 Co I1{156)4657.390((1))
4657.385 2.4 0.017 0.13 4657.616 Fe I{346)4657.598((1})

[ 4657.949 1.8 0.018 0.10 4658.181
4658.052 5.5 0.042 0.12 4658.283 Fe I{591)4658.290((1))
4658.613 3.3 0.023 0.14 4658.844
4660.224 9.0 0.04% 0.17 4660.456 Fe I{-)14660.478(1n)
4660.437 8.8 0.042 0.19 4660.668
4660.672 10.2 0.061 0.16 4660.903 (Fe II(146)4660.930(p))
4661.010 1.3 0.012 0.10 4661.242 Cr I(K)4661.20{2) .
4661.315 15.7 0.095 0.16 4661.547 Fe I(1207)4661.538((2n))
4661.745 11.9 0.065 0.17  4661.977 Fe 1(409)4661.975((2))
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams1

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratuvar
Dalgaboyu (mA) Dalgaboyu Dalgaboyu
4662.250 1.7 0.014 0.11 4662.482 Cr I1(K)4662.42(2)
4662.528 13.2 0.068 0.18 4662.760 Ti I1I(38)4662.740(p)
4663.099 26.6 0.144 0.17 4663.331 Cr I(186)4663.327(40)
[ 4663.520 69.7 0.281 0.23 4663.752 Fe 11(44)4663.700(0)
4663.728 10.4 0.056 0.17 4663.960 Cr I({186)4663.833(55)
4664.358 3.2 0.026 0.11 4664.590
4664.561 30.1 0.182 0.16 4664.793 Fe II(17)4664.79(p);Cxr 1(186)4663.80(60)
[ 4664.945 4.7 0.037 0.12 4665.177 Fe I(1115)4665.240(p);CrI(K)4665.15(5w)
4665.658 45.2 0.195 0.22 4665.890 Cr I(233)4665.899(35)
4665.953 18.0 0.113 0.15 4666.185 Cr 1(99)4666.201(25)
4666.273 31.9 0.196 0.15 4666.505 Cr I(186)4666.508(55)
4666.524 61.6 0.336 0.17 4666.756 Fe II(37)4666.750(2)
4666.761 8.8 0.047 0.18 4666.993 Ni I{146)4666.994(2)
4666.974 31.4 0.148 0.20 4667.206 Cr I(99)4667.170(30)
4667.226 45.6 0.243 0.18 4667.458 Fe I(822)4667.459(6)
4667.894 43.7 0.239 0.17 4668.126 Fe I(554)4668.142(6)
4668.410 7.0 0.034 0.19 4668.642
4668.689 10.9 0.056 0.18 4668.921
4668.938 30.5 0.174 0.16 4669.170 Fe I(821}4669.174((4))
4669.104 26.1 0.145 0.17 4669.336 Cr I{186)4669.34(50)
4670.157 31.3 0.162 0.18 4670.389 Sc 1I(24)4670.404(15)
4671.165 22.8 0.140 0.15 4671.397 Cr II(178)4671.36(p)
4671.841 3.3 0.015 0.20 4672.073
4672.077 48.1 0.183 0.25 4672.310
4672.404 3.7 0.024 0.15 4672.636
4672.593 15.0 0.062 0.23 4672.825 Fe I1(40)4672.830(p)
4672.952 42.0 0.183 0.22 4673.185 Fe I({820)4673.169{(4));Cr I(K)4673.161(10w)
4673.149 3.5 0.027 0.12 4673.381 (Fe I(822)4673.280(p})
4673.726 4.1 0.029 0.13 4673.958
[ 4673.841 22.6 0.080 0.27 4674.073
4673.862 16.3 0.079 0.19 4674.094
4674.851 8.9 0.050 0.17 4675.083 Ti I(77)4675.116(200)
4676.111 7.0 0.043 0.15 4676.343
4676.699 2.9 0.017 0.16 4676.932
[ 4677.343 7.4 0.034 0.20 4677.575 Fe I(1072)4677.572(2n)
4677.959 51.4 0.215 0.22 4678.191 Cd I1(2)4678.160(50)
4678.253 13.3 0.044 0.29 4678.485 Fe 1(688)4678.410(p)
4678.623 46.2 0.240 0.18 4678.855 Fe 1(821)4678.852(7)
4679.659 0.9 0.013 0.07 4679.892 Cr II(25)4679.870(p)
4680.085 5.8 0.015 0.36 4680.317 Fe I(39)4680.297((2))
4680.273 21.7 0.127 0.16 4680.505 Cr I(186)4680.492(50);Fe I(346)4680.475((1))
4680.419 2.0 0.017 0.11 4680.651
4680.631 11.7 0.076 0.15 4680.864 Cr I(170)4680.864(35)
4681.267 8.4 0.056 0.14 4681.500
4681.692 4.3 0.029 0.14 4681.925 Ti I(6)4681.908(1300)
4681.887 17.8 0.108 0.16 4682.120
4682.084 6.3 0.032 0.18 4682.317 Y II1{12)4682.321(294)
4682.321 2.7 0.020 0.12 4682.554 Fe I(384)4682.580((1))
[ 4683 .332 11.6 0.064 0.17 4683.565 Fe I1(346)4683.565((2))
4683.662 2.1 0.017 0.11 4683.895
4683.891 3.8 0.024 0.15 4684.124
4684.531 27.8 0.165 0.16 4684.764 Cr 1I1(178)4684.780(2)
4684.815 4.6 0.022 0.20 4685.048 Fe I1(347)4685.036(3)
| 4685.044 18.9 0.099 0.18 4685.277 Ca I{51)4685.265(12)
4685.980 5.6 0.057 0.09 4686.213 Ni I(98)4686.218(5)
4686.873 1.1 0.012 0.08 4687.106
4687.155 8.3 0.039 0.20 4687.388 Fe 1(347)4687.387((1))
4687.961 18.0 0.102 0.16 4688.194
4688.174 4.2 0.039 0.10 4688.407 (Ti I(306)4688.392(3))
4688.359 8.0 0.039 0.19 4688.592
4688.549 10.5 0.060 0.16 4688.782 (Fe I(-)4688.964(0))
4689.134 22.0 0.144 0.14 4689.367 Cr I(186)4689.382(65)
4689.291 5.5 0.040 0.13 4689.524 Ti I1I(38)4689.460(p)
4689.909 16.9 0.112 0.14 4690.142 Fe I(820)4690.146((3));Cr I(K}4690.15(6w)
4690.926 2.2 0.016 0.13 4691.159
4691.177 32.6 0.180 0.17 4691.410 Fe I(409)4691.414(6)
4691.350 24.4 0.110 0.21 4691.583 Fe II(17)4691.550(p)
4691 .539 1.6 0.021 0.07 4691.772 Pe I({-)4691.769(0)
l 4691.726 1.8 0.008 0.20 4691.959
4693.722 15.2 0.088 0.16 4693.956 Cr I(99)4693.938(45)
4694.631 12.2 0.073 0.16 4694.864
4694.915 10.2 0.055 0.18 4695.148 Cr I(99)4695.142(30)
4696.831 14.8 0.093 0.15 4697.064 Cr I(62)4697.062(40)
4697.127 10.7 0.054 0.19 4697.360 Cr 1(195)4697.379(15)
4697.382 34.8 0.227 0.14 4697.615 Cr 1I(177)4697.610(3)
4698.231 29.5 0.188 0.15 4698.464 Cr I(186)4698.46(60)
4698.399 36.0 0.210 0.16 4698.632 Cr 1(62,146)4698.61(50)
4699.121 48.5 0.232 0.20 4699.354 Fe I(-)4699.424(3n)
4699.335 14.8 0.085 0.16 4699.568 Cr I(292)4699.585(25)
4699.933 25.0 0.146 0.16 4700.167 Fe I(935)4700.171((2n))
4700.380 9.2 0.059 0.15 4700.614 Cr I(62)4700.595(40)
4700.817 9.7 0.067 0.14 4701.051 Fe I(820)4701.052((1))
4701.366 - 18.4 0.113 0.15 4701.600 Ni I(235)4701.536(3)
4701.738 1.2 0.013 0.09 4701.972 Cr 1(170)4701.92(5)
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams1

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratavar

Dalgaboyu  (mA) Dalgaboyu Dalgaboyu
4702.055 4.4 0.028 0.15 4702.289 Fe I(-)4702.299(0n)
4702.351 7.4 0.030 0.23 4702.585 (Fe I(-)4702.642(0))
4702.764 81.9 0.452 0.17 4702.998 Mg I(11,11,11)4702.975;.983;.991(40); (Zr II(38)4703.03(5))
4703.548 3.3 0.021 0.15 4703.782 Ni I(133)4703.808(4)
4704.286 12.0 0.058 0.19 4704.520
4704.719 20.0 0.126 0.15 4704.953 Fe 1(821)4704.958((5))
4705.232 7.0 0.050 0.13 4705.466 Fe I(752)4705.464((1))
4705.865 5.0 0.034 0.14 4706.099 Cr I(170)4706.085(25)
4706.297 13.8 0.052 0.25 4706.531
4707.047 38.8 0.238 0.15 4707.281 Fe I(554)4707.281(8)
4707.260 15.0 0.090 0.16 4707.494 Fe I(346)4707.487((2))
4707.508 7.2 0.042 0.16 4707.742 Cr 1(195)4707.73(15)
4707.786 34.5 0.218 0.15 4708.020 Cr 1(186)4708.02(60)
4708.435 39.2 0.241 0.15 4708.669 Ti II(49)4708.651(9)
4708.840 41.1 0.162 0.24 4709.074 Fe I(821)4709.092((3))
4709.464 12.2 0.074 0.16 4709.698 Mn I(21)4709.710(40)
4710.051 26.2 0.159 0.15 4710.285 Fe 1(409)4710.286(5)
4710.543 7.1 0.050 0.13 4710.777 Cr II(K)4710.780(1)
4711.255 10.0 0.062 0.15 4711.489 :
4711.844 4.1 0.019 0.20 4712.079 Ni I(131)4712.069((2))
4712.046 5.0 0.033 0.14 4712.280 (Fe I(407)4712.104((9)))
4712.464 5.6 0.025 0.21 4712.698
4712.686 9.3 0.038 0.23 4712.920
4712.984 25.8 0.133 0.18 4713.218 (Y II(22)4713.260((1));:(Cr IT(K)4713.270(1})
4713.778 26.6 0.142 0.18 4714.012 Fe I1(1206)4714.074((1n)}
4713.935 5.6 0.047 0.11 4714.169 Fe I(591)4714.182((1n))
4714.160 45.9 0.204 0.21 4714.395 Ni I(98)4714.421(25)
4714.349 7.1 0.044 0.15 47314.583
4714.896 23.6 0.151 0.15 4715.130 Cxr IT(178)4715.12(3)
4715.522 7.4 0.048 0.15 4715.756 Ni I1(98)4715.778(8)
4716.518 11.7 0.066 0.17 4716.752 Fe I(634)4716.816(0n)

4740 A Bolgesi
4707.049 36.5 - 0.241 0.14 4707.273 Fe 1(554)4707.281(8)
4707 .27¢ f.6 0.079 0,10 4707.500 Pe T (244) 4870123
4707.804 33.9 0.211 0.15 4708.029 Cr I1(186)4708.02.(60)
4708.439 43.7 0.235 0.17 4708.664 Ti II1(49)4708.651(9)
4708.848 40.8 0.169 0.23 4709.073 Fe 1{821)4708.092((3))
4709.478 12.4 0.071 0.16 4709.703 Mn 1(21)4709.710(40)
4710.062 28.3 0.168 0.16 4710.287 Fe 1(409)4710.286(5)
4710.579 7.1 0.050 0.13 4710.804 Cxr II(K)4710.780(1)
4711.271 10.9 0.065 0.16 4711.496
4712.000 5.1 0.031 0.16 4712.225 (Fe I(407)4712.104((9)))
4712.600 14.5 0.042 0.33 4712.825 Mo II(K)4712.86(5)
4712.989 29.3 0.134 0.21 4713.213 Y II(22)4713.260({1));Cxr II(K)4713.270(1))

[ 4713.817 32.4 0.137 0.22 4714.042 Fe I(1206)4714.074((1n))
4714.164 48.1 0.228 0.20 4714.389 Ni I1(98)4714.421(25)
4714.412 12.9 0.033 0.37 4714.637
4714.910 25.0 0.136 0.17 4715.135 Cr II(178)4715.12(3)
4715.542 10.0 0.048 0.20 4715.767 Ni I(98)4715.778(8)
4716.543 11.9 0.065 0.17 4716.768 Fe I{(634)4716.816(0n)
4717.103 4.3 0.030 0.14 4717.328 Fe I1(-)4717.358(2n)
4717.371 17.2 0.088 0.18 4717.596 Fe I(~)4717.620(2n)
4718.203 40.9 0.234 0.16 4718.428 Cr I1{186)4718.439(75);Fe I(1042)4718.410(1)
4719.274 13.5 0.068 0.18 4719.499 Ti II(59)4719.533(5)
4719.924 15.5 0.105 0.14 4720.149 Fe 1I(54)4720.15(p)
4720.797 25.7 0.121 0.20 4721.022 Fe I{1071,409)4720.997((1}))
4721.924 4.6 0.033 0.13 4722.149 (Zn I1{2)4722.159(75))
4722.501 3.9 0.018 0.21 4722.726 Cr 1(195)4722.730(10)

[ 4722.901 16.9 0.092 0.17 4723.126 Ti 1(75)4723.161(210)
4723.126 40.8 0.217 0.18 4723.351 Ni I(162)4723.370(p)
4724.197 16.2 0.091 0.17 4724.422 (Cr I(X}4724.40(35))
4726.924 29.8 0.131 0.21 4727.149 Cr 1(99)4727.13(40}
4727.194 40.6 0.201 0.19 4727.419 Fe I(821)4727.405(3n);Mn 1(21)4721.462(30)
4727.614 17.7 0.102 0.16 4727.839 Ni I(146)4727.851((2})
4727.954 6.3 0.039 0.15 4728.180 Fe I(-)4728.160(1)
4728.322 29.7 0.177 0.16 4728.547 Fe 1(822)4728.555(3n)
4728.804 16.6 0.076 0.21 4729.030 Fe I(1043a)4729.028((1)})
4729.045 3.0 0.025 0.11- 4729.271 Ni I1(235)4729.291(2)
4729.217 4.0 0.029 0.13 4729.442
4729.492 34.0 0.137 0.23 4729.718 Cr 1(169)4729.708(35);Fe I1({688)4729.699((1))
4729.832 16.4 0.068 0.23 4730.058 Mg 1{10)4730.0285((2))
4730.169 28.0 0.124 0.21 4730.395 (Mn II(5)4730.380(40))
4730.495 32.4 0.180 0.17 4730.721 Cr I(145)4730.690(50)
4730.781 19.4 0.082 0.22 4731.006
4731.228 72.1 0.388 0.17 4731.454 Fe 11(43)4731.439(3)
4731.49¢ 2.7 0.019 0.14 4731.725 Fe 1(67)4731.770(p}
4732.185 6.2 0.029 0.20 4732.411 Ni 1(235)4732.465(3)
4733.370 16.2 0.094 0.16 4733.596 Fe 1(38)4733.596(4)"
4733.872 16.4 0.088 0.18 4734.098 Fe I(1133)4734.100((1))
4734.375 4.0 0.023 0.16 4734.601 (Ti I(233)4734.670(61))
4735.622 24.8 0.142 0.16 4735.848 Fe I{104234735.846((2))
4736.556 53.9 0.282 0.18 4736.782 Fe 1(554)4736.780(12)
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Ek 2- HD 204411 (=HR 8216) Cizgi Tams:

Gozlenen W, Derinlik Geniglik Hesaplanan Tam ve Laboratavar
Dalgaboya (mA) Dalgaboyu Dalgaboyu
4736.790 34.3 0.198 0.16 4737.016
4737.134 35.6 0.191 0.18 4737.360 Cr I(145)4737.33(75)
4737.434 7.5 0.044 0.16 4737.660 Fe I1(590)4737.633((1))
4738.079 24.7 0.123 0.19 4738.305 Mn IX(5)4738.30(100)
4738.877 11.9- 0.053 0.21 4739.103 Mn I(21)4739.110(25)
4739.393 6.7 0.022 0.29 4739.619 Mg 1I(18)4739.590(5)
4740.022 6.6 0.030 0,21 4740.248
L 4740.232 23.4 0.084 0.26 4740.458
4740.675 22.6 0.093 0.23 4740.901
4740.846 9.0 0.044 0.19 4741.072 Fe 1(688)4741.081((1}}):Cr I(292)4741.092(12)
4741.306 17.9 0.109 0.15 4741.532 Fe 1(346)4741.533(3)
4741.966 27.8 0.147 0.18 4742.192 (Ti I(202)4742.107(54))
4742.773 13.0 0.044 0.28 4742.999 Fe I1(107234742.920(1)
[ 4743.910 6.3 0.026 0.23 4744.136 Fe I(1168)4744.130(p)
4744.147 36.3 0.138 0.25  4744.373
4744.421 24.8 0.057 0.41 4744.647 Fe 1(17)4744.640(p);Fe I(17)4744.615(1n);Mo II(K)4744.64(4)
4744.776 2.2 0.020 0.10 4745.002
4745.061 11.4 0.048 0.22 4745.287 Cr 1(61)4745.310(30)
4745.580 26.2 0.15%9 0.16 4745.806 Fe I(821,1068)4745.80€(3n)
4747 .491 6.2 0.027 0.21 4747.718 (Ti 1(233)4747.673(76))
4747.930 80.6 0.270 0.28 4748.157 Sc 11(48)4748.120(p)
4748.338 4.8 0.021 0.21 4748.564
4748.938 6.4 0.022 0.28 4748.165 Cr I1(195)4749.250(1w)
[ 4749.538 20.0 0.053 0.36 4749.765 Co I(156)4749.680(10);Cr II(K)4749.75(1)
4751.622 9.5 0.037 0.24 4751.849
4751.871 31.1 0.154 0.19 4752.098 Cr I(K)4752.066(50)
4752.200 16.3 0.064 0.24 4752.427 Ni 1(132)4752.426(4}):Fe I(-}14752.470(1}
4752.504 7.5 0.034 0.21 4752.730
4753.281 7.2 0.029 0.24 4753.507
4753.813 44.0 0.235 0.18 4754.040 Mn I(16)4754.048(50H); (Cr I{K)4754.04(25))
4754.522 10.2 0.044 0.22 4754.749 Cr 1(168)4754.73(20)
4755.247 1.4 0.024 0.06 4755.474
4755.513 67.2 0,311 0.20 4755.740 Mn II(5)4755.733(200)
4755.890 46.9 0.248 0.18 4756.117 Cr I{145)4756.113(100)
4756.241 14.7 0.067 0.21 4756.468 Ni 1(98)4756.519(10)
( 4757.113 9.0 0.042 -0.20 4757.340 Cr T(29014757.326{1%)
4757.361 15.2 0.094 0.15 4757.588 Fe I1(634,1115)4757.582((2}):Cxr 1(231)4757.58(18)
4757.881 3.5 0.020 0.16 4758.108 Ti I(233)4758.118(1600)
4759.021 5.1 0.027 0.18 4759.248 Ti I(233)4759.269(1800)
4759.887 14.4 0.050 0.27 4760.114 Fe 11(169)4760.150(p)
[ 4760.950 4.8 0.024 0.19 4761.177 (Cr 1(169)4761.241(10})
4761.244 45.3 0.1%4 0.22 4761.471 Cr 11{176)4761.40(2)
4762.150 45.9 0.213 0.20 4762.377 Mn 1(21)4762.376(30);C 1(€)4762.314(5)
4762.540 30.8 0.148 0.20 4762.767 Ti II1(17)4762.790(6)
4763.658 38.9 0.227 0.16 4763.885 Ti II(48)4763.892(8);Ni I(146)4763.950(4)
4764.076 19.8 0.110 0.17 4764.303 Cr I(231)4764.28(50)
4764.290 26.2 0.146 0.17 4764.517 Ti 11(48)4764.536(7);Cr I(124)4764.65(20)
4764.506 51.2 0.245 0.20 4764.733 Mn IX{5)4764.730(100)
4764.886 30.8 0.153 0.19 4765.113
4765.262 30.2 0.090 0.32 4765.489 Fe 1(40)4765.485((1))
4765.628 24.2 0.119 0.19 4765.855 Mn 1(21)4765.856(60}
4766.203 29.5 0.153 0.18 4766.430 Mn 1(21)4766.426(70)
4766.452 16.6 0.087 0.18 4766.679 Cr 1{124)4766.63(35);C 1(6)4766.676(4)
4766.612 8.0 0.053 0.14 4766.829 Fe 1{688)4766.870(p) ;Fe 1(-)4766.821(3)
4767.047 5.6 0.032 0.16 4767.274 Cr I(231}4767.26(22)
4767.633 10.7 0.064 0.16 4767.860 Cr I({231)4767.86(30)
4768.112 28.6 0.156 0.17 4768.339 Fe 1(821)4768.334((1)}
4768.407 14.3 0.044 0.30 4768.635 Fe I(-)4768.697(3)
4769.705 8.9 0.031 0.27 4769.933 C 1(6)4770.032(5)
4770.143 7.3 0.040 0.17 4770.371 Cr I(K)4770.340(4)
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Ek 3- HD 204411 in Fotometri Degerleri

u v

HJD v-¢ ch-¢c v-¢ ch-¢c v-¢ ch-¢c v-¢ ch-c
2448366.9982 0.031 1.085 -0.295 1215 -0405 1249 -0.471 1.296
2448436.9712 0.021 1.109 -0.302 1.234 -0.413 1.277 -0475 1.315
2448439.9638 0.017 1.09%9 -0.311 1226 -0.412 1266 -0.478 1.306
1. Yal

Ortalama 0.023 1.098 -0.302 1.225 -0.410 1.264 -0.475 1.306
Std. Sapma 0.007 0.012 0.008 0.010 0.004 0.014 0.003 0.009
2448530.7483 0.033 1.094 -0.290 1.227 -0.402 1262 -0.460 1.300
2448531.7462 0.029 1.099 -0.296 1.228 -0.407 1.268 -0.462 1.307
2448532.7511 0.025 1.101 -0.296 1.226 -0.403 1265 -0.459 1.300
2448533.7505 0.024 1.099 -0.295 1223 -0.397 1.264 -0.458 1.301
2448534.7512 0.026 1.095 -0.294 1.225 -0.400 1.261 -0.460 1.299
2448535.7407 0.028 1.098 -0.296 1.225 -0.402 1.262 -0.461 1.308
2448536.7055 0.022 1.103 -0.297 1.226 -0409 1267 -0.460 1.304
2448537.7047 0.024 1.104 -0.297 1225 -0401 1258 -0.468 1.305
2448539.6858 0.021 1.111 -0.299 1.229 -0.408 1.267 -0.470 1.308
2448540.7023 0.026 1.103 -0.290 1.228 -0.403 1.261 -0.461 1.309
2448543.6925 0.028 1.096 -0.295 1.225 -0.404 1263 -0.458 1.296
2448544.7164 0.027 1.096 -0.290 1227 -0403 1.264 -0.462 1.297
2448545.6812 0.029 1.099 -0.293 1.230 -0.407 1.266 -0.462 1.301
2448546.6790 0.026 1.109 -0.301 1.234 -0.410 1.275 -0.469 1312
2448547.7024 0.029 1.108 -0.298 1.226 -0.403 1.267 -0.459 1.295
2448548.7066 0.032 1.097 -0.288 1.220 -0.403 1.258 -0.459 1.295
2448549.6937 0.024 1.094 -0.304 1220 -0.408 1254 -0.470 1.291
2448558.6510 0.030 1.100 -0.295 1.233 -0.415 1.263 -0.468 1.304
2448559.6459 0.033 1.094 -0.308 1.239 -0.408 1266 -0.463 1.305
2448561.6335 0.033 1.098 -0.298 1.229 -0.403 1.263 -0.464 1.300
2448562.6367 0.028 1.103 -0.301 1.235 -0.407 1.267 -0.466 1.304
2448564.6261 0.029 1.096 -0.296 1223 -0.404 1263 -0.465 .1.300
2448565.6256 0.033 1.099 -0.288 1.219 -0.401 1.261 -0.462 1.300
2448566.6251 0.030 1.103 -0.298 1.226 -0.402 1.263 -0.467 1.302
2. Y1l

Ortalama 0.028 1.100 -0.296 1.227 -0.405 1.264 -0.463 1.302
Std. Sapma 0.003 0.005 0.005 0.005 0.004 0.004 0.004 0.005
2448873.8120 0.024 1.102 -0.297 1227 -0.406 1269 -0.461 1.294
2448888.7736 0.028 1.106 -0.296 1232 -0.401 1263 -0.465 1.307
2448889.7708 0.029 1.104 -0.299 1233 -0.403 1268 -0.462 1.306
2448890.7699 0.025 1.103 -0.302 1.236 -0.406 1.270 -0.464 1.310
2448891.7680 0.029 1.110 -0.296 1229 -0.404 1269 -0.465 1.310
2448897.6594 0.024 1.111 -0.298 1228 -0.407 1269 -0.463 1.305
2448898.6584 0.024 1.108 -0.296 1.232 -0.407 1.268 -0.461 1.308
2448899.6576 0.020 1.099 -0.295 1.226 -0404 1.268 -0.461 1.305
2448901.6561 0.027 1.113 -0.298 1.230 -0.402 1267 -0.462 1.305
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Ek 3- HD 204411 in Fotometri Degerleri

u v
HJD v-¢ ch-c v-¢ ch-c v-¢ ch-¢ v-¢ ch-¢
2448904.6433 0.028 1.100 -0.298 1.228 -0.407 1.264 -0.464 1.301
2448905.6444 0.025 1.091 -0.297 1.220 -0.403 1.257 -0.465 1.302
2448906.6436 0.021 1.090 -0.300 1.221 -0.406 1.255 -0.466 1.293
2448910.6101 0.023 1.095 -0.297 1.217 -0.407 1.263 -0.468 1.304
2448925.6425 0.034 1.101 -0.296 1220 -0.404 1.262 -0.464 1.298
2448938.6952 0.024 1.096 -0.300 1224 -0400 1.258 -0.462 1.299
2448939.5947 0.029 1.097 -0.296 1224 -0.405 1.263 -0.461 1.302
2448940.5944 0.026 1.108 -0.290 1.228 -0.402 1.267 -0.467 1.310
2448943.5727 0.029 1.104 -0.295 1.225 -0.404 1.264 -0.464 1.304
2448944.5724 0.023 1.109 -0.297 1.230 -0.407 1268 -0.465 1.306
2448952.5589 0.018 1.112 -0.303 1.225 -0.399 1.261 -0.468 1.313
2448953.5588 0.033 1.112 -0.295 1.232 -0.401 1.263 -0.456 1.305
2448954.5587 0.027 1.109 -0.297 1.227 -0.406 1.263 -0.462 1.303
2448957.5584 0.019 1.118 -0.303 1.234 -0.406 1.269 -0.463 1.306
2448966.5590 0.025 1.097 -0.297 1221 -0.405 1.256 -0.462 1.295
2449160.9589 0.024 1.108 -0.303 1.226 -0.406 1.267 -0.466 1.308
2449161.9621 0.033 1.111 -0.299 1.228 -0.408 1273 -0.469 1.318
2449163.9614 0.022 1.111 -0.294 1226 -0.411 1.271 -0.466 1.312
3.Yil
Ortalama 0.026 1.105 -0.298 1.227 -0405 1265 -0.464 1.305
Std.Sapma 0.004 0.007 0.003 0.005 0.003 0.005 0.003 0.006
2449253.7329 0.028 1.102 -0.295 1.225 -0.401 1.263 -0.464 1.307
2449257.7334 0.038 1.088 -0.297 1225 -0404 1.260 -0.463 1.299
2449259.7003 0.034 1.101 -0.293 1.224 -0.405 1.267 -0.461 1.315
2449291.6336 0.018 1.100 -0.296 1.227 -0.404 1251 -0.466 1.302
2449294.6286 0.030 1.108 -0.294 1.229 -0.402 1.258 -0.462 1.310
2449297.6269 0.024 1.104 -0.301 1228 -0.405 1.260 -0.466 1.314
2449300.6058 0.022 1.119 -0.298 1.226 -0.406 1.259 -0.466 1.309
2449312.5827 0.029 1.102 -0.291 1222 -0.404 1.259 -0.462 1.303
2449316.5897 0.029 1.092 -0.304 1.225 -0.406 1.255 -0.464 1.292
2449317.5888 0.029 1.089 -0.294 1219 -0.408 1.256 -0.462 1.291
2449318.5894 0.029 1.088 -0.296 1221 -0.402 1.250 -0.466 1.293
2449321.5893 0.030 1.100 -0.295 1.225 -0.404 1.256 -0.463 1.302
2449322.5885 0.025 1.106 -0.309 1239 -0411 1278 -0.471 1.318
4.Yil \~\
Ortalama 0.028 1.100 -0.297 1226 -0.405 1259 -0.464 1.304
Std. Sapma 0.005 0.009 0.005 0.005 0.003 0.007 0.003 0.009
Tiim veri
Ortalama 0.027 1.102 -0.297 1.227 -0.405 1263 -0.464 1304
Std. Sapma 0.004 0.007 0.004 0.005 0.003 0.006 0.004 0.006
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Ek 4- HD 2044171’in Bolluk Degerleri

Mult.

c I
6

Mg

3
11
15
17

Ca

23

25

26

36
39

4770.00

I

3829.35
4702.99
4167.27
3986.75

II

4481.33
3848.24
4433.99
4384.64
4390.58

I

3944.01
3961.52

I1I

3853.66
3856.02
3862.59
4128.07
4130.89

I

4226.73
4425.44
4434.96
4435.69
4455.89
4283.01
4289.36
4298.99
4302.53
4318.65
3948.90
4578.55
4585.87
4092.63
4094.93
3875.78

4526.94.

4108.55

A(A)

loggf Ref. wx(mA) logN/H

log C I /NT = -3.98%0.0

-2.28

WM

9 -3.98

log Mg I /Np = 4.7510.16

-0.19
-0.38
~-0.81
-0.89

log

+0.76
~1.60
-0.90
-0.78
-0.53

log

-0.64
-0.34

log

-1.44
-0.49
-0.74
+0.38
+0.53

log

+0.24
-0.35
-0.03
-0.52
-0.53
-0.22
-0.30
-0.41
+0.28
-0.21
-1.63
-0.56
-0.19
-0.84
~0.69
-0.79
~-0.43
+0.20

WS
WM
sC
sC

120 -4.75

82 ~4.60

35 -5.00

58 ~-4.65
II/Np= -4.9440.33
139 -5.55

30 ~4.60

21 -4.81

i8 -5.01

40 ~-4.75

Al I /Np= -7.2630.43

Ws 47 -6.95
ws 31 -7.56
Si II/Np= -4.56£0.35
LA 65 -4.78
LA 121 ~4.70
LA 93 -4.92
La 132 -3.93
LA 99 ~4.46

Ca I /Np= -5.24%0.33

EEGFEEEEGIGEERREEER

113 -5.47
50 -5.32
58 -5.45
48 -5.20
62 -4.84
60 -5.19
60 -5.09
56 -5.09
75 -5.22
60 -5.20

9 -5.12
29 -5.15
53 ~4.97
22 -5.01
15 -5.39
21 -5.07
33 -5.06

9 -6.41
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Ca

Sc

14

15

24

Ti

12
13
42
44
80
14¢

233

Ti
11

17
18
19
20
30

31

33
34
39

40

41

II

3933.66
II

4246.83
4354.61
4400.36
4415.56
4305.72
4314.08
4320.74
4670.41

I

4681.91
3998.64
3924.53
3948.67
3956.34
4533.24
4548.76
4287.41
4289.07
4060.26
£409€.15
4759.27

II

3987.61
4762.79
4518.33
4469.12
4395.03
4450.49
4287.89
4344.30
4545.14
4506.74
4468.49
4501.27
4227.34
3900.56
3913.46
4549.82
4583.41
4609.26
4417.72
4441.73
4464.46
4470.86
4290.22

log Ca II/Ng= -8.44%0.0

+0.13 WM 159: -8.44
log Sc II/NT= -9.6610.24
+0.32 MF 57 -10.00
-1.56 WF 4 -9.69
-0.51 WF 28 -9.68
-0.64 WF 19 -9.80
~1.22 WF 15 -9.33
-0.10 MF 39 ~9.80
-0.26 MF 34 -9.78
-0.37 MF 31 -9.23
log Ti I /Np= -6.4240.19
-1.07 KX 4 -6.60
-0.06 MF 29 -6.53
-0.94 MF 7 -6.43
-0.47 MF 16 -6.51
-0.45 KX 13 -6.62
-0.94 MF 4 -6.13
~-0.35 MF 7 -6.57
-0.44 MF 8 -6.38
-0.38 MF i5 -6.12
-0.52 MF 4 -6.40
-0.18 MF 6 -6.13
+0.51 KX 5 -6.60
log Ti II/Np= -6.6530.31
-2.73 MFP 39 -6.79
-2.71 KX 31 -6.76
-2.55 KX 38 -6.74
-2.87 KX 37 ~6.42
-0.51 BH 99 -7.05
-1.51 BH 68 -6.98
-2.02 MF 75 -6.21
-2.09 MF 38 -7.16
-2.78 KX 36 -6.52
-3.49 BH 23 -6.11
-0.60 MF 104 -6.79
-0.76 BH 97 -6.84
-2.36 KX 64 -6.16
-0.45 MF 113 -6.55
-0.53 MF 107 -6.62
-2.32 KX 67 -6.13
-2.72 MF 29 -6.71
. -3.26 KX 15 -6.57
-1.43 MF 75 -6.78
-2.41 MF 39 -6.76
-2.08 MF 62 -6.53"
-2.28 MF 49 -6.68
-1.12 MF 109 -6.16



Ek 4iin Devamm

4300.05
4301.93
4312.86
4314.96
4320.96
4708.66
50 4563.76
51 4399.77
4394.06
4407.68
4418.34
59 4657.21
60 4524.70
4544.02
4568.31
61 4395.85
4409.24
4409.51
4411.92
82 4571.97
4529.46
87 4028.33
93 4374.82
4421.95
94 4330.24
97 39%940.32
104 4386.86
105 4163.64
115 4488.32
H 4158.27
4188.98

v II

9 3997.13
4002.94
4036.78
10 3929.73

35851.97
11 3%03.27
32 4005.71

4039.57
37 4183.44
215 4065.07

Cr I

1 4274.80
4289.72
10 4545.95
21 4600.75
4616.12

-0.77
~1.20
~-1.16
-1.13
-1.87
-2.21
~0.96
-1.27
~1.77
-2.47
-1.99
-2.15
-2.11
-2.40
-2.65
~1.97
-2.29
-2.57
-2.12
-0.53
-2.03
-1.00
~-1.29
~-1.77
-2.06
-3.32
-1.26
-0.40
-0.82
-0.48
-0.59

SRR

PR R R Rl R R R R R R R - R R

117
86
109
72
58
39
99
78
62
29
52
43
32
32
26
52
24
34
33
114
65
69
71
51
39

53
94
60
18
24

I1/Ng=

log Cr I /NT

-0.23
-0.36
-1.37
-1.26
-1.19

BEEEH

89
90
43
41
63

~6.37
-6.68
-6.13
~7.16
~6.85
-6.95
-6.53
-6.79
~-6.79
-6.93
-6.85
-6.91
-7.21
-6.90
~6.81
-6.85
-7.21
-6.68
-7.16
-6.42
-6.22
-6.82
-6.36
~6.51
-6.51
-6.44
-6.59
~-6.18
-6.49
-6.38
-6.09

-8.33%0.37

-8.81
-7.78
-8.45
-7.88
-8.63
-8.79
-8.59
-8.19
~7.84
~-8.36

-4.9440.25

-5.20
-5.00
-5.03
-5.15
-4.59

84

22

23
24
69

81
96
150
235
247
251

268

Cr

18
19

26

31

39
44

129
130
162

165

4626.18
4351.06
4371.28
4374.17
4384.97
3921.03
3852.22
3853.19
3854.23
3855.58
4501.79
4319.66
4570.72
4413.86
4297.75
4039.10
4039.10
4001.04
4128.39
4288.40
4500.29
4724.40

II

4172.60
4054.10
4077.50
4087.63
4132.41
4207.35
4229.81
4261.92
4275.57
4284.21
4246.41
4252.62
4269.28
4539.62
4555.02
4588.22
4558.66
4618.82
4634.10
4592.09
4616.64
3911.32
3866.01
4145.77
4224.85
4082.30

-1.32
-1.45
-1.09
-0.49
-1.15
-1.40
-1.81
-0.96
-0.08
-0.34
-1.04
-0.82

0.03
~0.40

0.25

0.39
~0.75

0.26
-0.17
-1.27
~0.35
~0.73

log

-2.36
~-2.59
-2.78
-3.09
-2.34
-2.47
-3.32
-1.53
-1.71
-1.86
-3.22
-2.02
-2.17
-2.53
-1.38
-0.63
-0.66
-1.11
-1.24
~1.22
-1.29
-2.06
-2.35
-1.16
-1.73
-1.23

EEEREEEEERERER RS

RN OCRRESEENARONNCRRNRRRREREQ

38
31
41
41
38
43
25
25
58
48

29
37
20
18
30

32
17

34
16

II/NT=

60
76
45
33
76
58
34
105
81
74
32
71
54
59
89
120
121
112

92~

88
86
41
52
69
56
52

-5.18
~5.20
-5.32
-4.55
-5.30
-4.88
-4.95
-4.62
-4.57
-4.63
~5.03
~4.58
-5.12
-4.98
-5.34
-5.14
~4.67
~-4.89
-4.77
-4.86
~4.82
~-4.93

-5.1810.28

-5.66
~4.87
-5.65
-5.64
-4.72
~5.14
~-4.93
~4.67
-5.15
~-5.20
~-5.04
-5.13
-5.52
~4.91
-5.15
-5.23
-5.16
-4.88
-5.22
-5.37
-5.33
-5.25
-4.64
-5.08
-4.93
-5.55



Ek 4’iin Devarm

179 4362.93
180 4222.00
193 4049.14
194 4003.33
191 4465.77

K

(S0 N

21

22

23

28

44

o

4587.30
4710.78

I

4034.49
4055.55
4070.28
4079.42
4070.28
4082.95
4843.99
3839.78
4709.71
4762.38
4765.86
4766.43
4436.36
4453.01
4464.68
4470.13
4472.79
4430.88
4498.90
4502.22
4235.30
4281.10
4235.14
4257.67
4265.93
4457.04
4457.55
4458.26
4461.09
4462.03
3926.48
3918.32
3922.68
4148.80
3924.08
4026.44

II

4730.38
4738.30
4755.73

-1.89
-1.93
-0.86
-0.60
-1.18
~-1.65
-2.57

log

-0.84
-0.07
~0.95
~0.42
-0.95
~-0.35
-0.73
-0.69
-0.34

0.43
-0.08

0.10
-0.29
-0.49
-0.10
-0.44
~0.58
-0.52
~-0.34
~0.34

0.12
-0.42
-0.26
-0.70
-0.27
~0.56
-0.12
-0.04
-0.38

0.32

0.00
-0.15

0.05
-0.32
-0.06
-0.52

log

-2.15
-2.24
-1.24

FREF BORSNEREESRERNCENERSRNANRENENETREEEEEE S CHERRER

32
26
49
47
35
13

I /NT=
63
38
11
35
11
27
16
17
12
46
24
30
16

W o,

13
10
10
39
30

15
13
28
13

28
20
11
14

~S oW

II/NT=

28
25
67

-5.20
-5.32
-5.26
~5.56
-5.31
~5.4

-4.82

-6.00%0.24

-5.97
-6.09
~5.99
-5.80
-5.99
~-6.07
-6.09
-5.99
-6.13
-5.93
~5.96
~-6.01
-6.01
~-6.24
-6.12
-6.3

-6.46
-5.87
~6.17
-6.19
-5.78
-5.45
-6.32
-5.86
-6.03
-5.76
-5.71
-6.24
-6.46
-6.15
-5.51
-5.47
-5.75
-5.92
~6.15
-5.99

-5.30£0.22

-5.30
-5.30
-5.10
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Fe

20

38
3%

41

42

43

44
45
68

4764.73
4284.43
4292.25
4206.37

I

4375.93
4389.24
4427.31
4461.65
4291.46
4206.70
4216.19
3856.37
3859.91
3906.48
3920.26
3927.92
3849.97
3872.50
3878.02
3898.01
3917.18
3940.88
3850.82
3876.04
4531.15
4592.65
4383.54
4404.75
4415.12
4147.67
4202.03
4250.79
4271.76
4307.90
4005.25
4045.82
4143.87
4032.64
3827.82
4408.42
4430.62
4442.34
4459.12
44594.57
4528.62
4442.84
4282.41
3943.34

-1.35
-2.26
-2.23
~1.57

log

-3.03
-4.58
-2.91
-3.21
-3.99
-3.88
-3.36
-1.29
-0.71
-2.25
-1.75
-1.59
-0.87
-0.93
-0.91

1 -2.05

-2.16
-2.60
-1.73
~2.82
-2.16
-2.45

0.20
-0.14
-0.62
-2.10
-0.71
-0.71
-0.16
-0.07
-0.61

0.28
-0.45
-2.44

0.06
-1.71
-1.66
-1.26
-1.28
-1.41
-0.82
-2.79
-0.81
-2.26

SEEE

SRR R R R R R R R R R R R R R

51
13
38
47

I /NT=
39

44
59
15
18
30
93
96
55
68
73
97
76
72
50
48
27
52
20
41
42
115
90
74
42
72
90
96
92
91
122
89
43
85
36
43
49
65
52
82
14
66
13

-5.47
-5.66
-4.95
-5.34

-3.9610.26

-4.18
-3.58
-4.14
-3.37
-3.84
-3.87
~4.06
-3.61
-4.12
~-4.29
-4.30
-4.27
~3.60
-4.23
~-4.45
-4.07
-4.06
~-4.20
~-4.32
-4.16
-3.98
-3.64
~3.97
~4.30
-4.37
~-3.98
-4.37
-3.66
-4.08
~-4.24
-3.68
-4.12
-3.92
-3.59
-4.50
-4.07
-3.9%4
-4.19
-3.70
-3.95
~-3.68
-3.64
-4.01
-4.14



Ek 4’iin Devamm

73
77
120
124
152

175
217
219
221

267
277
278

346
350

352
354

355
357

358
359

361
362

364
409

3949.95
4001.66
4009.71
3852.57
4447.72
3913.63
3845.17
4187.04
4210.35
4222.22
4233.61
4250.12
4260.47
4299.24
3859.21
4078.36
4005.48
3829.77
3867.93
4059.73
4007.28
3937.33
3956.68
3981.77
3R61 .24
3827.57
3872.92
3907.47
4741.53

4443.19
4454.38
4207.13
4226.43
4181.75
4213.65
4044.61
4109.80
4114.45
4127.61
4132.90
4134.68
4154.50
4062.45
4079.85
3961.15
3964.52
3935.31
3942.44
4647.43
4691.41
4710.28

~1.20
-1.88
~1.20
-1.24
-1.34
-1.66
-1.35
-0.55
-0.87
-0.97
-0.60
~0.40
-0.02
-0.46
-0.68
~1.50
~2.34
-1.99
-1.92
-1.22
-1.30
-1.45
-0.58
-1.08
-1.65
-2.23
-1.75
-1.89
-2.00

-1.02
-1.25
-1.46
-1.52
-0.18
-1.29
-1.08
-0.91
-1.22
-0.99
-0.92
-0.49
-0.48
-0.78
-1.33
-1.79
-1.55
-1.87
-0.98
-1.31
-1.45
-1.63

R EEEE SRR R R R L R R E L LR A kR A A

51
35
50
52
66
35
48
77
71
55
70
75
99
80
51
47
21
40
i8
28
30
27
57
33
37
19
18
15
18

45
38
40
30
61
27
62
41
32
52
47
58
64
47
36
19
24
12
50
37
33
33

-4.11
~-3.90
-4.13
-4.03
-3.56
-4.03
-3.84
-3.76
-3.62
~4.09
-3.92
-3.95
-3.70
-3.80
-4.40
~3.67
-3.53
-3.37
-4.04
-3.83
-4.21
-4.18
~4.18
-4.37
-2.70
-3.63
~-4.12
~4.08
-3.87

-4.05
-4.05
-3.76
-3.95
-4.37
-4.26
-3.41
-4.25
-4.20
-3.86
~4.09
-4.17
-3.95
~-4.22
-3.96
-3.97
~4.05
-4.14
~3.89
-3.94
~3.89
-3.69

86

412
416
423
426

429
430

4358.50
4290.38
4120.21
3947.53
4000.46
3897.45
3918.64
3944.89

476a 4182.38

482

486
488

521
522
527
554

562

565
597
603
604

606
645
649
655
661

663
664

689
693

694

4220.34
4248.22
4267.83
4076.23
3867.22
4006.63
4225.96
4199.10
3990.37
4613.20
4625.05
4637.50
4668.13
4069.08
4080.89
4109.07
4085.31
3986.18
4024.72
3948.10
3957.03
3931.11
4285.44
4006.31
3948.78
3956.46
3916.73
4377.80
4268.75
4031.97
4040.65
3951.16
3985.39
3883.28
3846.80
3906.74
4200.92
4196.22
4225.46
4247 .43
4149.37

-2.25
-1.79
-1.17
-1.57
-1.63
~-1.25
~-0.74
-1.46
-1.1¢9
-1.29
-1.32
-1.11
-2.03
-0.42
~1.35
-1.39
0.25
-1.45
-1.67
-1.34
-1.39
-1.29
-1.89
-1.80
=& o&¥
~1.47
-0.71
-1.51
-0.71
-0.26
-0.59
-1.14
~0.85
-0.99
~-0.34
-0.26
-0.52
-2.31
-1.46
-1.06
-1.12
-0.38
-1.10
-0.60
0.01
-0.97
~1.00
-0.74
~0.50
-0.23
-0.92

CEEEEEEEEEEEEREEEEREE R R R R R R R R R RN R-R N

19
27
33
43
25
24
66
43
48
33
41
36
23
46
43
28
80
31
15
30
28
44
13
18
36
13
55
33
51
61
57
17
47
29
47
49
45
11
10
31
34

.57

25
36
62
31
53
50
51
50
47

-3.47
-3.66
-4.13
~-3.54
-3.88
-4.30
-3.45
-3.52
~3.70
-3.96
-3.71
-4.04
-3.48
~-4.45
~-3.56
-4.00
-3.92
-3.83
-3.99
-3.89
-3.87
-3.58
-3.81
-3.70
-3.9%
~4.24
-3.80
-3.61
~-3.90
-4.00
-3.91
~-4.42
-3.90
-4.22
-4.34
-4.37
-4.24
-3.50
-4.36
-4.09
-3.92
-3.97
-4.20
-4.39
-4.16
-4.13
~3.50
~3.84
~-4.05
~-4.37
~-3.78
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695

698

703
728
729
731
.755
761
771
797
800
801
802
804
821

822
826
828

830

904
943
945
969
974
992
1075
1103

Fe

12

13
19
21
23
25
26

4154.81
4114.96
4126.19
4157.79
4063.27
4065.40
4084.50
3840.01
4003.76
3976.61
4940.04
4547.85
4327.09
3845.69
4432.57
4219.36
4118.55
4014.53
3846.41
4619.29
4678.85
4638.01
4611.28
4401.29
4484.23
4388.41
4423.86
4433.22
4285.83
4030.89
3996.97
4452.62
4455.03
4440.84
4095.27
4112.97
4137.42

II

3914.48
3945.21
3981.62
4158.45
4169.98
4018.49
4602.75
4119.53
3896.11
4648.94
4386.58
4461.43

~-0.37
-1.64
-0.96
-0.56
~0.80
-1.32
-0.59
-1.18
-1.29
~0.67
-2.01
-0.78
-0.96
-1.12
-1.60

0.12

0.28
-0.20
~0.43
-1.12
-0.66
-1.12
-1.02
~-0.92
~0.72
-0.59
-1.61
-0.70
-1.78
-1.32
-0.84
-1.93
-1.09
~1.60
-1.40
-0.33
-0.%6

log

-4.05
-4.19
-4.84
-5.67
-5.41
-5.74
-6.08
-4.90
-3.98
-4.51
-5.09
-4.20

CEEEEEE R EEEEEE R R EE R EE R R

EEERKREERRER 7

68
15
49
66
42
25
47
28
21
31
11
39
23
26
14
67
60
59
51
32
46
48
45
30
42
45
17
43
20
13
43

31
18

48
27

49
76
33

13

=N

33
26
38
13
39

~3.70
~3.92
-3.68
-3.62
~3.99
-3.90
-4.09
-3.97
-4.03
~4.38
-3.73
-4.01
-4.25
-3.97
~3.88
-3.96
-4.37
~-4.06
-3.91
-3.83
-3.91
-3.40
-3.55
-4.07
-3.96
-4.00
-3.72
-3.93
~3.47
-4.10
-3.69
-3.74
~3.71
-3.49
-4.40
-3.79
~-3.63

-4.11+0.24

-4.52
-3.48
-4.16
-4.00
-3.82
-4.06
~-3.48
-3.56
~-4,57
~3.82
-3.94
-4.10

87

27

28

29
32

37

39
43

150
151
171
173
186

187
188
189
212
210

220

4128.74
4273.32
4303.17
4385.38
4416.82
4087.27
4178.86
4122.64
4258.16
4296.57
4369.40
4002.08
4314.29
4384.33
4413.60
4439.13
4472.92
4666.75
4491.40
4515.34
4520.22
4534.17
4555.89
4582.84
4508, 20
4522.63
4541.52
4549.47
4576.33
4583.83
4595.68
4620.51
4138.40
4601.34
4656.98
4731.44
4138.21
4031.44
4474.19
3906.04
4549.21
4625.91
4635.33
4446.24
4069.88
4111.88
4061.78
3960.90
4628.82
4631.90
4318.22

-3.77
-3.34
-2.49
~2.57
-2.60
-4.71
-2.48
~3.38
-3.40
-3.01
~-3.67
-3.37
-3.49
-3.50
~3.87
~5.27
-3.43
-3.33
-2.70
~-2.48
-2.60
-3.47
-2.29
-3.10
=2.21

-2.02
-3.05
-1.75
-3.04
~-2.02
~-4.22
-3.28
-4.48
-4.40
~3.55
~3.36
-3.22
-3.14
-3.07
~-1.83
-1.87
-2.22
~1.65
-2.58
-2.80
-2.29
-2.15
-1.41
-1.60
-1.82
-1.93

REREER

R R Rl R AR R R R R R R EE R EEE R R R R RN

49
58
103
88
83
25
94
49
63
78
47
47
55
51
36
10
56
66
82
89
85
60
92
59
102
99
74
153
73
132
45
59
34
26
50
72
22
27
25
53
52
32
58
24
22
15
34
24
22
18
14

- -4.22

-4.33
-3.96
-4.19
-4.31
-3.93
-4.16
~4.60
-4.09
-4.02
~-4.28
-4.53
-4.28
-4.42
-4.43
-3.84
-4.23
-3.99
~4.14
-4.20
-4.22
-4.06
-4.32
-4.45
-4.23
-4.45
-4.09
-4.01
~4.13
-3.99
-3.76
~4.31
-3.75
-4.03
~4.27
~3.84
-4.09
~4.04
-3.62
-4.10
~3.89
-4.03
-3.90
-3.91
-3.78
-4.51
-4.06
~-4.31
-3.78
-3.66
-3.75%
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222

Fe

Co
18
28
29
31

32
34

Ni

31
32
52
86

o8

117
132
151
235
261

Ni

10
12

Zn

4321.34
4449.66
4097.50
4093.24
4286.28
4357.58
4361.25
4402.88
4480.69
4579.52

III
4419.59

I

3873.12
4121.32
4110.53
3995.31
4045.39
3997.90
3845.47

I

3831.69
3858.30
4331.65
4462.46
4470.48
4600.35
4604.99
4648.66
4714.42
4715.78
4756.52
3908.93
4752.43
3912.31
4729.29
4732.46
4546.92

11

4244.80
4192.07
4015.48

I
4722.16

-1.76 KX 16 -3.82
-1.60 KX 24 ~-3.67
-1.91 RX 7 -4.28
-2.90 KX 13 -3.54
-1.61 KX 32 -3.59
-2.10 KX 35 -3.99
~2.08 KX 217 -4.20
-2.75 KX 30 -3.46
-2.34 KX 44 -3.43
-2.36 KX 34 -3.68

log FelIIl/Np= -3.3840.0

-2.22 KX 3: -3.38
log Co I /NT= -6.47+0.15
-0.66 MF 34 -6.45
-0.32 MF 38 -6.39
~-1.08 MF 10 -6.40
-0.22 WMF 30 -6.67
~1.32 MF 9 -6.20
-0.87 MF 10 -6.61
0.01 MF 42 -6.56
log Ni I /Np= -5.62%0.31
-2.00 MF 17 -5.86
-0.97 MF 43 -6.13
-2.10 W™F 3 -5.80
-0.60 MF 8 ~5.65
-0.40 MF 12 -5.71
~0.61 MF 4 -5.91
~0.29 WMF 25 -5.32
-0.16 MF 14 -5.82
0.23 MF 46 -5.33
-0.34 MF 7 -5.91
~0.34 MF 15 -5.60
-0.57 KX 7 -5.63
-0.70 MF 16 -5.06
0.06 KX 8 -6.06
-1.20 WF 3 -5.10
-0.55 MF 6 ~5.41
-0.27 KX 13 -5.28

log Ni II/Np= -5.7710.26

-3.11 KX 12 -5.56
-3.05 KX 12 ~5.61
-2.42 KX 15, -6.13

log Zn I /NT= ~7.87+0.0

-0.34 WAR 5 -7.87

8sr

12

Zr

15
16
29
42

67
79

88
97

cd

Ba

> W

La
10

. 27

Pr

11
26

Nd
10

II

4077.71
4215.52
4161.80

IX

4308.62
4235.73
3950.35
4682.32

II

4211.88
3998.98
4090.52
4034.10
4161.20
4613.95
4370.96
4440.45
4378.78
4186.70

I
4678.16

I

4554.03
4524.93
4130.70
4166.00

IX

4086.72
3995.75

I1I

4222.93
4408.82
4206.72
3904.40
4062.81

II

4061.09
4303.58

IxI

log Sr II/Np= -8.57%0.28

+0.15 WM 97 -8.84
-0.17 WM 119 ~-8.18
~0.47 WM 25 ~-8.70

log Y 1II/ Np= -5.9840.31

~-0.75 HL 9 -10.490
-1.50 HL g ~8.70
~0.489 HL 22 -10.14
-1.51 HL 6 -9.68

log Zr II/Np= -3.0610.37

-0.98 GB 15 -9.21
-0.67 GB 30 -8.97
-1.10 GB 4 -9.62
-1.55 GB 11 -8.61
-0.58 GB 36 -8.77
-1.52  GB 7 -8.82
-0.71 B 10 -5.29
-1.19 GB 17 -8.50
-0.35 GB 6 -9.64
-0.38 GB 10 -9.20

log €2 T /M- -5.0620.0
-0.97 AS 51 -5.06

log Ba II/NT= ~8.96%0,.32

+0.16 WM 73 -8.67
-0.35 WM 21 -9.20
+0.44 WM 22 -9.20
-0.41 wM 4 -9.36

log La II/Np= -11.1440.0

0.13 M 3 -11.43
0.08 M 6 -10.86

log Pr II/Np= -9.5540.30

-0.02 cM 7 -9.92
-0.43 CcM 4 -9.89
+0.14 cM 18 ~-9.21
-0.08 CcM 16 -9.41
+0.21 cM 19 -9.31

log Nd II/NT= -9.574+0.0

+0.57 WV 25 -5.40
+0.26 WwWv 18 -9.74

log Sm II/Np= -10.3840.0
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38 3922.40 +0.08 CM 5 -10.38 KX = Kurucz (1993).
Eu II log Eu II/Np= -11.200.0 LA = Lanz ve Artru (1985).
1 4129.73 0.20 BK 9 -11.20 MF = Fuhr ve ark., (1988);

Martin ve ark., (1988).
SC = Schaeffer (1971).
referanslar: WF = Wiese ve Fuhr (1975).

WM = Wiese ve Martin (1980).

AS = Assumed (tahmin ) WS = Wiese, Smith ve Glennon,
BK = Biemont wve ark., (1982) (1966); Wiese, Smith ve
CM = Corliss ve Bozman (1962); Miles, (1969).

Magazu ve Cowley (1986) WV = Ward, (1988).
FW = Fuhr ve Wiese (1990) YF= Younger ve ark., (1978).

GB = Grevesse ve ark., (1981)

HIL, = Hannaford ve ark., (1982)
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Ek 5- HD 204411’in ATLAS 9’dan Elde Edilen Atmosfer Modeli

T

e 8400.

GRAVITY

TITLE HD 204411 MODEL [+0.5]

OPACITY

ABUNDANCA SCALE 3.16200 ABUNDANCE CHANGE

ABUNDANCE CHANGE 3 -10.88 4

ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE
ABUNDANCE CHANGE

RHOX

2.43664581E-4
3.26251792E-4
4.37887137E-4
5.84769342E-4
7.76117611E-4
1.01845103E-3
1.32615052E-3
1.71132589E-3
2.18858069E-3
2.77489635E-3
-3.48912213E-3
4.35244327E-3
5.38793621E-3
6.62142346E-3

T

5296.1
5321.4
5358.9
5399.8
5443.3
5488.1
5533.6
5579.7
5626.0
5672.7
5719.5
5766.6
5814.1
5861.8

9
156
21
27
33
39
45
51
&7
63
69
75
81
87
93
99

-7.48

-6.59
-10.39

-7.00

-9.67
-10 47
-10.92
-11.04
-11.38
-11.69
-12.04
-11.77
-11.14
-20.00
-20.00
-20.00

P

4.856E-1

6.502E-1

8.727E-1

1.165E+0
1.545E+0
2.030E+0
2.643E40
3.410E+0
4.362E+0
5.530E+0
6.954E+0
8.675E+0
1.704E+1
1.320E+1

10
16
22
28
34
40
46
b2
58
64
70
76
82
88
94

-10.89 b

-3.95
-4.83
-7.20
-6.20
-8.69
-10.00
-10.35
-0.80
-10.55
-10.92
-10.96
-10.69
-10.19
-20.00
-20.00

XNE

8.350E+ 9
1.041E+10
1.343E+10
1.739E+10
2.2566E+10
2.916E+10
3.752E+10
4.801E+10
6.109E+10
7.730E+10
9.725E+10
1.217E+11
1.515E+11
1.878E+11

90

VIURB

-9.44
-5.71
-6.54
-8.87
29 -7.83
356 -9.41
41 -10.62
47 -11.10
b3 -10.53
59 -11.33
65 -11.94
71 -11.28
77 -10.69
83 -11.33
89 -20.00
95 -20.00

11
17
23

ABROSS

5.473E-3
5.298E-3
5.328E-3
5.443E-3
5.644E-3
5.919E-3
6.274E-3
6.717E-3
7.258E-3
7.911E-3
8.964E-3
9.627E-3
1.074E-2
1.206E-2

0.00
1 0.91100

6
12
18
24
30
36
42
48
54
60
66
72
78
84
90
96

3.30000

LTE

2.0 Km/s mod abunds
IFOP 11111111111110100000
CONVECTION OFF 1.00 TURBULANCE OFF

0.00

-3.48
-5.34
-5.48
-5.86
-7.44
-8.81
-10.12
-10.18
-9.81
-10.50
-10.98
-11.16
-10.24
-20.00
-11.92
-20.00

7
13
19
25
31
37
43
49
55
61
67
73
79
85
91
97

ACCRAD

2.246E+0
2.240E40
2.216E+0
2.160E+0
2.106E+0
2.054E+0
2.008E+0
1.969E+0
1.938E+0
1.913E+0
1.892E+0
1.877E+0
1.870E+0
1.869E+0

-4.54
-1.75
-6.82
-6.59
-9.16
-9.44

-20.00
-10.58
-10.92
-20.00
-11.78
-11.91
-11.03
-20.00
-20.00
-20.00

0.00 0.00
2 0.08900

8
14
20
26
32
38

-3.11
-5.05
-5.73
-4.85
-8.63
-9.06

44 -10.20
50-10.04

56
62
68
74
80
86
92
98

-9.20

11.10

-11.11
-10.93
-10.95
-20.00
-12.61
-20.00

VTURB

2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
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8.08164648E-3
9.80107992E-3
1.18168663E-2
- 1.41723450E-2
1.69176045E-2
2.01099270E-2
2.38135937E-2
2.81011404E-2
3.30571115E-2
3.87798115E-2
4.53838086E-2
5.30013525E-2
6.17850465E-2
7.19114605E-2
8.35855915E-2
9.70349559E-2
1.12514722E-1
1.30309917E-1
1.50722567E-1
1.70449397E-1
2.00558041E-1
2.30468348E-1
2.63902855E-1
3.00797229E-1
3.40872836E-1
3.83600410E-1
4.28129098E-1
4.73238151E-1
5.17451154E-1
5.59280774E-1
5.97435783E-1
6.31103977E-1
6.60184427E-1
6.85229128E-1
7.07266675E-1
7.28019915E-1
7.49869115E-1
7.76406364E-1
8.13891669E-1
8.72522043E-1
9.69681693E-1
1.13172116E+0
1.38996555E+0
1.77735111E+0
2.32890081E+0
3.08950226E+0
4.12038895E+0
5.53365441E+0
7.40510910E+0
9.88471344E+0

5910.1 1.611E+1
5958.7 1.954E+1
6007.7 2.355E+1
6056.7 2.825E+1
6105.9 3.372E+1
6156.4 4.009E+1
6205.2 4.747E+1
6255.5 5.601E+1
6306.0 6.580E+1
6356.9 7.730E+1
6408.0 9.046E+1
645984 1.056E+2
6511.1 1.231E+2
6563.0 1.433E+2
6615.3 1.666E+2
6668.1 1.934E+2
6721.6 2.242E+2
6776.5 2.597E+2
6833.4 3.004E+2
6893.4 3.468E+2
6957.6 3.996E+2
7027.3 4.592E+2
7104.1 5.527E+2
7190.3 5.991E+2
7287.8 6.788E+2
7399.7 6.637E+2
7529.3 8.521E42
7680.8 9.415E+2
7857.5 1.029E+3
8063.7 1.112E+3
8303.1 1.186E+3
8578.1 1.252E+3
8890.3 1.308E+3
9243.3 1.355E+3
9642.4 1.396E+3
10094.5 1.433E+3
10605.7 1471E+3
11181.5 1.516E+3
11834.9 1.581E+3
12564.1 1.685E+3
13380.2 1.861E+3
14275.2 2.160E+3
15255.0 2.644E+3
16317.5 3.375E+3
17472.8 4.420E+3
18721.0 5.864E+3
20078.7 7.840E+3
21538.8 1.051E+4
23120.0 1.407E+4
24816.5 1.879E+4

2.317E+11
2.847E+11
3.484E+11
4.247E+11
5.156E+11
6.240E+11
7.530E+11
9.064E+11
1.088E+12
1.303E+12
1.558E+12
1.857E+12
2.211E+12
2.627E+12
3.116E+12
3.691E+12
4.371E+12
5.176E+12
6.136E+12
7.294E+12
8.705E+12
1.044E+13
1.261E+13
1.537E+13
1.893E+13
2.361E+13
2.987E+13
3.843E+13
5.023E+13
6.669E+13
8.962E+13
1.211E+14
1.629E+14
2.158E+14
2.773E+14
3.397E+14
3.912E+14
4.236E+14
4.405E+14
4.534E+14
4.757E+14
5.212E+14
6.020E+14
7.273E+14
9.007E+14
1.125E+156
1.408E+15
1.763E+15
2.200E+15
2.739E+15
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1.363E-2
1.547E-2
1.762E-2
2.014E-2
2.307E-2
2.648E-2
3.048E-2
3.514E-2
4.056E-2
4.686E-2
5.416E-2
6.262E-2
7.243E-2
8.378E-2
9.692E-2
1.123E-1
1.801E-1
1.511E-1
1.759E-1
2.058E-1
2.422E-1
2.875E-1
3.449E-1
4.199E-1
5.199E-1
6.572E-1
8.518E-1
1.139E+0
1.577E+0
2.264E+0
3.368E+0
5.159E+0
8.000E+0
1.232E+1
1.818E+1
2.468E+1
2.913E+1
2.989E+1
2.638E+1
2.180E+1
1.724E+1
1.403E+1
1.207E+1
1.104E+1
1.054E+1
1.028E+1
1.003E+1
1.001E+1
1.004E+1
1.0834E+1

1.873E+0
1.878E+0
1.886E+0
1.898E+0
1.916E+0
1.943E+0
1.977E+0
2.017E+0
2.064E+0
2.118E+0
2.181E+0
2.256E+0
2.345E40
2.448E+0
2.569E+0
2.716E+0
2.892E+0
3.103E+0
3.361E40
3.682E+0
4,083E+0
4.589E40
5.241E+0
6.103E40
7.263E+0
8.688E+0
1.116E+1
1.451€+1
1.955E+1
2.732E+1
3.936E+1
5.811E+1
8.642E+1
1.277E+2
1.814E+2
2.399E+2
2.722E+2
2.842E+2
2.492E+2
2.074E+2
1.634E4+2
1.327E+2
1.138E+2
1.037E+2
9.876E+1
9.625E+1
9.403E+1
9.372E+1
9.348E+1
9.072E+1

2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E4+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
2.000E+5
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Ek 8- SYNTHE Modelinden elde edilen elementler. Tamimlanan Fe I

cizgileri Nave ve ark., 1994’ten ahnmigtir.

Fe I (704) 3828.148 (2.73)
Fe I (663) 3829.362 (3.37)

CeII () 3830.023 (
NI ( )3830.433 (
NdII( ) 3830.479 (
Fel ( )3838.426(
Nd I ( )3841.817 (
Cell ( )3853.156 (
Fe Il ( )3857.434 (
Crl ( )3857.644 (
Crl ( )3859.588(
SmII( ) 3862.049 (
CrIl ( )3865.949 (
Crl ( )3867.928(
Dy II ( ) 3869.864 (
Cr1 ( )3870.598 (
Dy II ( ) 3873.986 (
Crl1 ( )3875.021(
CrI ( )3875.001(
NAII( )3875.861(
Crl ( )3877.963(

Fe I (565) 3878.185 (3.18)

NdII( )3880.372¢(
Fell ( )3881.974(
Crl ( )3883.081(
Crl ( )3886.055¢(

Fe I (663) 3894.014 (3.44)

Dy II ( ) 3898.528 (
Fell ( ) 3902.488(
CrlI ( )3902912(
Cr1 ( )3910.568 (
Till ( )3916.740 (
CrIl ( )3923.841(
CrII ( )3925.418(
CrIl ( )3927.372(
CrII ( )3939.025(
Fell ( )3942.109 (
Mn Il ( ) 3943.598 (
CrI ( )3943.800(
Fel ( )3944.381(
Fell ( )3944.438(
NdII ( )3948.339(
Fell ( )3959.181(
CrII ( )3968.707 (
CrIl ( )3976.157 (
Crl ( )3976.704 (

Fe I (601) 4004.828 (3.54)

)
)

)
)

)
)
)

)
)
)
)
)
)
)
)
)
)
)
)
)

)

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

)

CrlII ( )4017.572(
Nil ( )4020.251(
Nil ( )4025.789 (
CrlI ( )4030.358 (
FelIl ( )4034.235 (
Till ( )4056.189 (
FeII () 4056.347 (
CelIl () 4060.470(
CrI ( )4061.900 (
CrI ( )4062.790 (

-Fel ( )4063.627 (

CrlIl ( )4064.057 (
Fell ( )4074.119 (

- N N S S N N N s N N

Fe I (558) 4080.214 (3.26)

CrlI ( )4091.195 (
Fel ( )4092.277 (
MnII( )4094.407 (
CrII ( )4097.114(
MnII( )4110.615(
Fell ( )4116.970 (
Fell ( )4120.039 (
MnII( )4128.129(
TiIl ( )4129.169 (
CrI ( )4144.029(
Coll ( )4145.136(
CrIl ( )4146.388¢(
FeIl ( )4155.774 (
Crl ( )4157.247(
Coll ( )4160.673(

Fel (-)4165.359 (2.30)

CriIl ( )4165.744(
Crl ( )4167.971(
CriIl ( )4172.144(
Nill ( )4187.849(
FelIl ( ) 4200.521 (
TiIl ( )4205.912(
Crl ( )4210.243(

)
)
)
)

)
)

)
)

)
)
)
)
)
)
)
)
)
)
)
0
)
)
)

Fe I (482) 4210.383 (3.52)

CrIl ( )4211.080(
CrI ( )4211.364 (
NI ( )4214.800(
Fel ( )4219.112(
Fell ( )4221.396 (

“Fell ( )4227.173 (

NI ( )4230.464(
Crll ( )4236.379(

MnII ( )4240.390( )

)
)
)
)
)
)

)
)



Ek 8- SYNTHE Modelinden elde edilen elementler. Tanimlanan Fe I
cizgileri Nave ve ark., 1994’ten ahnmgtir.

Till ( )4242.158(
CoIl ( )4244.249(
CelIl ( )4245.878(
CrI ( )4246.141(
MnII ( )4253.112(
CrII ( )4257.415(

Fel ( )4378.341(
Fe Il () 4379.500 (
FeIl () 4380.740 (
CrI ( )4382.505 (
Mn II( ) 4385.762 (
FelIl ( ) 4386.159 (

Crl ( )4261.602( CrI ( )4389.255(
CrIl ( )4263.711( CrI ( )4390.535(
( )4391.791(
CrII ( )4264.222( Fell ( )4397.931(
Fell ( )4265.889( Fell ( )4400.658 (
CrII ( )4266.180( TiIl ( ) 4408.759 (
CrI ( )4271.247( Fell ( )4411.422(
ColIl ( )4272.238( Till ( )4412.330(
CrI ( )4274.796( CrII ( )4412.864 (
TiIl ( )4277.537¢( CrII ( )4419.604 (

)
)
)
)
)
)
)
)
NdII ( )4263.992( ) CrlI

)
)
)
)
)
)
)
)

MnII( )4278.614 ( CrIl ( )4421.564 (

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
;
Fell ( )4286.280( ) Cr1 ( )4424500( )
Fe 1(691) 4286.863 (2.50) Cr1l ( )4427.149( )
Fe I (691) 4287.945 (2.36) Col ( )4427476( )
Crl ( )4288558( ) Cril ( )4428.424( )
Fell ( )4288558( ) Crl ( )4430.459( )
TSI () 4290.353( ) Crl ( )4430.740( )
Fe I (597) 4299.234 (4.80) Fell ( )4431552( )
Crl ( )4300.498( ) MnII( )4435.741( )
TiII ( )4301.279( ) Fell ( )4436.081( )
Crl ( )4302.762( ) Fell ( )4440.430( )
CrlIl ( )4302.803( ) Crl ( )4441.002( )
CrII ( )4303.562( ) Fell ( )4444290( )
Crll ( )4306.259( ) Fell ( )4448521( )
CrlI ( )4306.916( ) Fell ( )4451975( )
TSI ( )4307.863( ) Cell ( )4453.158( )
CrIl ( )4309.790( ) Crl ( )4458497( )
Crl ( )4310.656( ) Fell ( )4467.931( )
Fell ( )4314.979( ) Fell ( )4472.086( )
Crll ( )4315530( ) Fell ( )4472257( )
Crll ( )4316.898( ) Fell ( )4472622( )
CrlII ( )4318697( ) Mnl ( )4472.680( )
TSI ( )4318.631( ) Crl ( )4474.561( )
Fe'll ( )4319.680( ) Crl ( )4484592( )
NdII( )4325.758( ) Fell ( )4485.978( )
TSI ( )4330.695( ) ThII( )4487.496( )
Fe I (830) 4344.500(2.52) Crl ( )4488.093( )
CrlI ( )4360.003( ) Fe Il ( )4488.520( )
Crl ( )4362.044( ) Fel (-)4490.808 (2.22)
Fe I (517) 4375.985 (2.59) Mnl ( )4491.648( )
Fell ( )4377.337( ) Crl ( )4495.647( )
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Ek 8- SYNTHE Modelinden elde edilen elementler. Tamimlanan Fe 1
cizgileri Nave ve ark., 1994’ten ahnmgtar.

MnII( )4497.941( ) CrlIl ( )4612.241( )
Mn II( )4498.860( ) Crll ( )4618.803( )
Fell ( )4499.284( ) Fell ( )4625.481( )
TiII ( )4500.353( ) CrI ( )4632.129( )
MnlIl ( )4500.543( ) CrI ( )4632215( )
Coll ( )4500.565( ) Crl ( )4672.734( )
Crl ( )4501.068( ) CrIl ( )4684.125( )
MnlII ( )4503.201( ) MnlIl ( )4689.546( )
CrII ( )4503.556( ) CrII ( )4658209( )
Fell ( )4509.657( ) Coll ( )4660.656( )
Fel ( )4509.930( ) Fell ( )4668.923( )
Crl ( )4510.000( ) CrII ( )4701.608( )
Fel ( )4510513( ) CrIl ( )4713965( )
TII ( )4512.733( ) Crl ( )4713.996 ( )
CrIl ( )4514.459( ) Crl ( )4723.125( )
Fell ( )4515609( ) CrII ( )4723.340( )
Cril ( )4516.008( ) CrIl ( )4736.999( )
Coll ( )4516.633( ) CrII ( )4742.162( )
Fell ( )4524.493( ) Fel (-)4744.940(1.78)
TiII ( )4525.242( ) MnIl ( )4749.112( )
MnlIl ( )4525.326( ) Znl ( )4754.723( )
Coll ( )4533.212( ) CrII ( )4765.110( )
Fell ( )4533.732( ) MnlII ( )4770.351( )
CrI ( )4533956( )
Crl ( )4535.695( )
THI  ( )4549617( )
T ( )4549.814( )
Fell ( )4550.647( )
CrIl ( )4552271( )
Fell ( )4553.252( )
CrIl ( )4558.309( )
Coll ( )4569.250( )
Crl ( )4569.621( )
CrIl ( )4572.790( )
CrII ( )4577.419( )
Crl ( )4578298( )
CrII ( )4588.624( )
Fell ( )4591.004( )
Nil  ( )4596.383( )
Fell ( )4598.494( )
CrIl ( )4604.460( )
CrII ( )4604.861( )
Fell ( )4605370( )
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