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ABSTRACT  

 

SPECTRAL ANALYSIS AND CLASSIFICATION OF STARS 

Ceren CAN 

 

In this study, 7 stars from different spectral types (HD 46150, HD 229258, 

BD-034630, HD 30350, HD 199893, BD+364307, BD+004814) were 

spectroscopically analyzed. For the observational data of the stars, spectra from 

the Spanish Virtual Observatory (SVO) and The School's Observatory (SO) 

databases were utilized.  Data from LAMOST and the Liverpool Telescope were 

preferred. For the data analysis of the stars, SPLAT-VO software was used to 

display, reduce and analyze astronomical spectra. NIST (The National Institute 

of Standards and Technology) and VALD (The Vienna Atomic Line Database) 

atomic databases and molecular line studies were used for line identification in 

the spectra. In the spectral analysis, lines pertaining to various atomic species and 

molecules were identified in the spectra of the stars, equivalent widths of certain 

lines were measured, radial velocity values were determined and temperature 

values of several stars were calculated. As the spectra of BD-034630 and HD 

199893 have a wide range of wavelengths, their color temperatures are calculated 

to be 7559.59 K and 7146.6 K, respectively. The effective temperatures of HD 

199893 and BD+364307 were calculated as 5970.9 K and 5409.13 K, respectively, 

using the line depth ratio method owing to the presence of the relevant lines in 

the spectra. A preliminary estimation of the spectral types of the stars in the study 



xiii 
 

was carried out using the findings obtained. The spectral type of HD 46150 was 

determined as O5, HD 229258 as B0, BD-034630 as G0, HD 30350 as G0, HD 

199893 as G1, BD+364307 as K0, and BD+004814 as M0.  

 

 

Keywords: Star spectrum, radial velocity, color temperature, line depth ratio, 

spectral data analysis.  

Department of Science Numerical Code: 20202 
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1.  

1.1. TAYFIN  

Gustav Kirchhoff ve Robert Bunsen 

. Bunsen 

kimyasallar    

Joseph von 

 

Gustav Kirchhoff ve Robert Bunsen,  kimyasal elementlerin  bir tayf 

. Bu tayflar

tespit edilebiliyordu.  Kirchhoff ve Bunsen  

tespiti bir   

.  1.1

 (Center for History of Physics, a Division of the American Institute of 

Physics, 2022;  2014) 
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1.1 
 2014) 

 

yeni tayf  

 (Center for History of Physics, a Division of the American 

Institute of Physics, 2022) 

1.2. YILDIZ TAYFLARI 

iyon, ato

 1.2

-8 

 1. elektron 

 ( , 2022) 
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1.2 
( , 2022) 

 

1.3 
( , 2022) 

 

Tayfmetre ya da optik tayfmetre, 

maddeden gelen  

tayfmetre 

 (

, 2022) 

 

 1.4

Evren, 

2018) 

 

 

1.4 
 (Pisgah Astronomical Research Institute, 2022) 



4 
 

 

 

a 

Evren, 2018) 

  

 

1.5  

 

,  . 

atmosfer

l  

 

 



5 
 

 1.6   modeli 
-6 ve 10-10 

saniye l 

olmayan  

 (Evren, 2018).  

 modeli   1.8

  

 

1.6  

 

1.7 (  

 

1.8  (Pisgah Astronomical Research 
Institute, 2022) 

 

 ( , 2020) 

 1.9  nda   ri 

 

 (Pisgah Astronomical Research Institute, 2022) 

1.9 (Pisgah Astronomical Research Institute, 
2022) 

 1.10 a , sodyum, demir 

ve ine aittir. Bununla 
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 (Pisgah Astronomical Research Institute, 2022) 

1.10  (Pisgah Astronomical Research Institute, 
2022) 

1.3. YILDIZ TAYFLARINDA ZG   

tayfta

 - (Australia 

Telescope National Facility, 2022)  1.11

tayfa ait dalga boyu-   

      

1.11 HD 124320 isimli A2V 

, 2022) 

 

1.12

, 

t.y.) 
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1.12 - fi , t.y.)  

 

Tayft    1.13   grafikteki 

profil  ile temsil edilir. 

. 

(Magrini, 2018) 

 

 

1.13  (Magrini, 2018) 

 



8 
 

 

Profil 

 

  

 

 

(Magrini, 2018) 

Burada Fc  ve F   

en 

Derinlerden  

  1.14 e temsil edilebilir. 

 

 

1.14  

 



9 
 

 1.15 doy  

 

 

1.15 etkisi (Magrini, 2018) 

 

tayf 

Bu nedenle tayf 

 

 

n

tayf

1.16  Scope Projesinin bir 

 . 
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1.16  (Pisgah Astronomical 
Research Institute, 2023) 

 1.16 lerin 

 Tablo 1.1  

 Tablo 1.1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Magrini, 2018) 

 

  

0 Hiper dev 

I  

II Parlak dev 

III Dev 

IV Alt dev 

V  

VI  

VII Beyaz  
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  1.17

(Magrini, 2018) 

 

 

1.17 ki 
 

 

 1.18 a  

 

 

1.18   
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1.4. YILDIZLARIN TAYFSAL SINIFLANDIRILMASI 

 ana 

 1.19 e . 

(Teker, 2003). 

 (Pisgah 

Astronomical Research Institute, 2022) 

O 

B 

A 

F 

G 

K 

M

1.19 
Astronomical Research Institute, 2022) 
 

 

O, B, A, F, G, K, M isimli bu  O 

 B, A, F, G ve M 

 A0 ila A9; F0 ila F9; G0 ila 
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G9; ve M0 ila M9. 

K0'dan K7'ye (Pisgah Astronomical Research Institute, 2022) 

. 

y

 G2 tayf 

 

 

 

 

 

 1.2 (Pisgah Astronomical Research Institute, 2022) 

Tablo 1.2 
Astronomical Research Institute, 2022)     

  
 

 
 

(C) 
 

 

Teta Orijini  O6V 40 40.000 210.000 

Alfa Cru B1 V 13 26.000 16.000 

regulus B7 V 3.5 10.300 150 

vega A0 V 2.1 9.600 37 

Altair  A7 V 1.7 8.000 10.7 

 G2 V 1 6.000 1 

Epsilon Eri K2 V 0,8 3.900 0,3 

 M1 V 0.38 3.800 0.004 
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 ise  

 

 

 

1.20  

Tablo 1.2  

 

Tablo 1.3 
(Nave, t.y.) 

 Renk  (K)  

O Mavi 41,000 He+, O++, N++, Si++, He, H 

B Mavi 31,000 He, H, O+, C+, N+, Si+ 

A Mavi-Beyaz 9,500 H( ), Ca+, Mg+, Fe+ 

F Beyaz 7,240 H( ), Ca+, iyonize metaller 

G -Beyaz 5,920 H( ), Ca+, iyonize ve  

K Turuncu 5,300 Ca+( ), , H( ) 

M  3,850 , TiO 
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 1.21   

 

 

1.21 
 

 

 Hertzsprung  Russell (H-R) 

Diyagram . 

 1.5. H-  

 Russell 

olarak bilinen H- Bu diyagram   1.22

H-

 da 

r.  

lde dikey eksende yer alan  

  (Fizik. Net. 

Tr, 2022) 
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1.22 H- (The Schools' Observatory, 2024) 

 

en 

 Bu nedenle 
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-R 

 

H- na dikkat edilecek olursa,  

lara  bulun . 

Bu   

dikleri bilinmektedir

anakol   

 

H-  bir  bir 

 

 tir  

 

 

Anakol  

bir 

parametredir. Bunun nedeni   

rlemesidir. 

belirler. Bu nedenle y

  ( 1.23). 
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1.23 H- (DocPlayer, 2022) 

H- ilebilir

 

  ve H-R 

okunabilmektedir. (DocPlayer, 2022) 

1.6.  

 1.24  

. 

  cismin 

 temsil etmektedir. 
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maks

dalga boyu 

 

2,9.10-3 m.K: Wien Sabiti 

 

1.24  , t.y.) 

 

 

maksimum dalga boyu 

 

 

  [1] 

 

 

 

 

 

 

 

  

bulunur. -  (University of 

Aberta, t.y.) 
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1.7. TAYFSAL SINIFLANDIRMA  

 1.25 te de  (Si) atomu ancak 8,000 

 

 

abilir   bir 

 Titanyum oksit  (TiO).   

sonucun  

labilmektedir.  

 

1.25  
(University of Hawaii Institute for Astronomy [UHIfA], t.y.) 

 

 1.25 e  1.26 a 
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1.26  ( , 2020) 

 

 

1.27 
Astronomy [UHIfA], t.y.) 
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Tayft Tayf tipi bulunurken He I 

 -Dalga boyu 

  1.27 e  

O9V  4471 derinlikleri 

O  He 

II   

 42  oranlanabilir. HeI/HeII 

O8 ya da O O5 ve alt 

, O6 ya da O

. (University of Hawaii Institute for Astronomy [UHIfA], t.y.) 

 

 

 

1.28  
[UHIfA], t.y.) 

 

O-tipi ve B-

 1.28 e 

(University of Hawaii 

Institute for Astronomy [UHIfA], t.y.; The University of Arizona, t.y.) 
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(The University of 

Arizona, t.y.).

Bu nedenle hepsi

1.29 a aki 

ki

1.29 tayflar (The University of Arizona, 
t.y.)

1.29 a

sebep ol 1.29 da

zlenir.



24 
 

olur. 

 Ana kol 

 

olur

gelen tayflardan elde edilir. (The University of Arizona, t.y.) 

 

 1.30 da verilen M3 

 

( , 2020) 



25 
 

  

1.30  ( , 2020) 

-  1.31 e 
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1.31 H-



27 
 

 4600-  

  

  

 LaO ve VO2'nin her ikisi de TiO 

 

  

 H2O, 13300-  

 deki tayft

 

 

 (Nordlander, 2012) 

 

den  

Tablo 1.  

Tablo 1.4  (University 
of Hawaii Institute for Astronomy [UHIfA], t.y.; The University of Arizona, t.y; 
Nordlander, 2012.).   

 

 Dalga boyu 

  
 

H9 3835.397     O B A         

H8 3889.064     O B A         

CaII 3933.66       A F G     

K 3942.53   O   A F       

CaII 3968.47     
    F G      

 3970.075       O B A F       

HeI 4026.1914     O             

MnI 4 030.76       A   G K   

FeI 4045.8122         F G K   

CIII 4070.26 O             

OII 4072.157   O B           

SrII 4077.7140        F   K   

Si IV 4088.862 O             
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 4101.734       O B A F G K   

Si IV 4116.104 O             

HeI 4120.8154     O             

Si II  4128.07 O   A         

HeI 4143.761      O             

FeI 4143.8678         F   K   

FeII 4172.856          F       

TiII 4171.9038       A F       

HeII 4199.839 O             

Sr II 4215.5240        F       

CaI 4226.73       A F   K M 

FeII 4233.1627       A         

FeI 4250-4300       F       

CII 4267.258    B           

FeI 4271.1535  0     F       

CH1 4302.78         G     

 4340.472       O B A         

O II  4347.420     B           

Y II  4374.933         F       

FeI 4383.5447         F       

FeI 4385.2493           G     

HeI 4387.9296     O B           

TiII 4395.0312         F       

FeII 4395.8141         F       

FeII 4399.803    0     F       

TiII 4417.7137         F       

FeII 4416.818          F       

OII 4416.974     B           

Ti II  4443.8007         F       

HeI 4471.4802     O             

MgII 4481.327  O B A         

HeII 4541.593 O             

Si III 4554.00     B           
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Ba II  4554.033         F       

N III 4634.14   O             

HeII 4859.32 O             

 4861.35        O             

HeII 5411.516 O             

O2 6565.283 O             

 

2.  

2.1.  

da verilen tayf , 

, ,  

Tablo 2 e  (The Strasbourg Astronomical Data Center 

[SIMBAD], 2021a) 

 

Tablo 2.1  

 ismi SIMBAD 

 

Teleskop G

Tarihi 

Dalga boyu 

 

HD 46150 O5 OHM 1999 4000- 6799.95 

HD 229258 B2 Liverpool Teleskobu 2010 6200.4-7500.4 

BD-034630 A4 LAMOST Teleskobu 2022 3429.5- 9370.2 

HD 350350 F1 Liverpool Teleskobu 2010 6200.4-7500.4 

HD 199893 G0 LAMOST Teleskobu 2019 3700-9097 

BD+36 4307 K0 Liverpool Teleskobu 2010 6200.4-7500.4 

BD+004814  M0 Liverpool Teleskobu 2010 6200.4-7500.4 

 

SVO (Spanish Virtual Observatory -

tayfsal tayf
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HD 229258, HD 200389, HD 350350, BD+36 4307, BD+004814 tayf 2023 

 sunulan Liverpool Teleskobu 

verilerinden  

2.1.1. SVO (Spanish Virtual Observatory)  

oynayan bir olu umdur. Haziran 2002'de 

. (Solano, 2015)  

SVO (Spanish Virtual Observatory)  

ELODIE Tayf  

HD 199893 ve BD-

LAMOST (Large Sky Area Multi-Object Fiber Spectroscopic Telescope) ile elde 

edilen tayf  

2.1.2. ELODIE  

ELODIE, 

Observatoire de Haute 

teleskou  (Ilovaisky, 2017) Bu cihazla ilk 

. . Her ikisi 

dir. B  

Tayflar, 42000 

tayfsal - .  2.1, 

 (Ilovaisky, 2004) 
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2.1 Ilovaisky, 2004) 

Cassegrain 

 

Tayfsal -

 (Ilovaisky, 2004; Baranne 

ve ark., 1996).  

 

ELODIE, Haute-Provence

-

(Baranne ve ark., 1996).  
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2.1.3. LAMOST TELESKOBU (Large Sky Area Multi-Object Fiber 

Spectroscopic Telescope) 

 

LAMOST 

teleskop ulusal ve 

b bir bilimsel p

 (National 

Astronomical Observatories, Chinese Academy of Sciences, 2019) 

. (National Astronomical Observatories, 

2012a) Destek sistemi, montaj ve izleme sistemi, teleskop kontrol sistemi, odak 

nden 

 

 

 ayna

. Kuzey ucundaki 

 . 

Mb ise 

 (National Astronomical 

Observatories, 2012a)  
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2.2  

 

2.

tayf

 

 ile  tayf 

bir tayf elde . (National Astronomical Observatories, 

2012b)  
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Tablo 2.2  

Ma 

 

 

Mb 

 

 

 

 

 

 

f 1,75m 

 

 

20m 

 

 

4000 

 

Tayfsal  

370-900 nm 

 

Tayfsal  

R=500, 1000, 1500 

 

20,5 m (R=500 modunda 

1,5 saat pozlama) 

Tayfsal  

1 / 0,25 nm 

 

 

-  

 

 

 

LAMOST 

(National Astronomical Observatories, 2012a) 

2.1.4. LIVERPOOL TELESKOBU 

 

 

 2
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2.3 Wikimedia Commons, 2020) 

ton 

Liverpool Teleskobu ile 

olan bir  2  

 

2.4 
International Observatory LLC [TIO], 2024)    
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2.5 Liverpool Teleskobu (Astrophysics Research Institute, Liverpool John 
Moores University, 2024) 

kubbe 

 2.5). Kubbenin 

 (The Schools

Observatory, 2023a) 

cilere bilim yapma ve teknolojiyi deneyimleme konusunda ilham 

vermektir. (The Schools  Observatory, 2023b) 

Bu   sunulan 

tayf  

tayflar  

-
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2.2.1 SPLAT-VO 

SPLAT-VO, astronomik tayf , 

indirgemek  

 tayf

. SPLAT-

- irilmesi, Alman Astrofizik Sanal 

tayf 

 

 

-

 

 

 

SPLAT-VO ile incelenen  

NIST (The National Institute of Standards and Technology) ve VALD (The Vienna 

Atomic Line Database atomik veri taban  The 

Identification of Molecular Spectra (Pearse ve Gaydon, 1950)  

 

2.2.2. NIST (The National Institute of Standards and Technology) 

 

 

standartlara  Bu veri 
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(National Institute of Standards and 

Technology [NIST], 2022) 

2.2.3. VALD (The Vienna Atomic Line Database) 

Viyana Atomik  Veri T  atomik ve 

 . VALD, astrofizik 

uygulamalar  

tayfsal 

 

(The Vienna Atomic Line Database [VALD], 2023) 

2.3.   

tayf  (LDR) 

771.04 

-G-

 bu sadece 

kriterlerine uygun o

(Yelkenci, 2008) 
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1 ve R2 olarak SPLAT- tayf 

1 / R2  

-

denklem 

 

 [2] 

 

et 

, 

2008) 

 interaktif veri (SpectroWeb 

Development Team, 2010) 

 

 

2.4.1 HD 46150 YILDIZININ TAYFSAL  

SVO (Spanish Virtual Observatory) nun HD 46150 

ELODIE tayf  SPLAT-VO 

tayfsal fits verileri grafik hale getirilerek incele

Bu grafik ekil 2.6   

 

 

2.6 tayf  

 

SPLAT- a en iyi uyum 

. 
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- 2

2.7 4026.65 ve 4102.2 tayf
Grafikteki y ekseni erg/cm2

  

dalga boyu [3]

[4]

ile 

. 

tayft

boyu, 

Tablo 2.3 t
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Tablo 2.3 tayfsal  

dalga 

boyu 
 

 

FWHM 

Radyal 

Dalgaboyu 

Laboratuvar 

Dalgaboyu  

 
      

4026.65 0.347522 1.042567 1.50874 4026.613 4026.191 He I 
 

4102.2 0.647699 1.943097 2.811932 4102.163 4101.734  
 

4200.3 0.371448 1.114345 1.612612 4200.279 4199.839 He II 
 

4340.95 0.584034 1.752103 2.535538 4340.926 4340.472 H  
 

4471.9 0.32403 0.97209 1.406749 4471.948 4471.48 He I 
 

4542.05 0.387173 1.161518 1.680879 4542.068 4541.593 He II 
 

4686.15 0.360403 1.08121 1.564662 4686.189 4685.698 He II 
 

4861.85 0.676142 2.028426 2.935416 4861.849 4861.34  
 

5412.1 0.474362 1.423086 2.059404 5412.083 5411.516 He II  

5780.25 0.284267 0.793473 1.188691 5780.293 5779.688 Fe I  

5796.65 0.108741 0.326224 0.472092 5796.675 5796.068 Th I  

5876.25 0.309096 0.927288 1.341915 5876.236 5875.621 He I  

6563.5 0.872376 2.617127 3.787348 6563.497 6562.81   

 

 

tayfsal incelemesi 9 km/s 

 verilen radyal 

31.83 km/s dir. (The Strasbourg Astronomical Data Center [SIMBAD], 2021b)  
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2.4.2. HD 229258 YILDIZININ TAYFSAL

sunulan 

Liverpool Teleskobu HD 229258 tayf . 

SPLAT- tayf verileri grafik hale getirilerek 

2

2.8 tayf

SPLAT-

HM 

- 2 da 

2.9 6562 ve 6678 tayf
ekseni erg/cm2
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[3] ve [4] 

 

 

tayft

 2.4 t  

 

Tablo 2.4 tayfsal  

dalga 

boyu 
 

 

FWHM 

Radyal 

Dalgaboyu 

Laboratuvar 

Dalgaboyu  

 
      

6278.2 0.680822 2.042467 2.955734 6278.563 6279.68 Fe III  

6283.6 0.947209 2.841627 4.11223 6283.442 6284.56 C II  

6562 2.912173 8.736519 12.64296 6561.7 6562.867 H   

6678 1.034752 3.104257 4.492292 6678.461 6679.649 C I  

6721.2 2.315609 6.946827 10.05303 6720.657 6721.853 Si I  

6740.6 1.957205 5.871615 8.497046 6740.441 6741.64 Si I  

6768 2.313933 6.941799 10.04575 6768.406 6769.61 N I  

6799 3.101321 9.303964 13.46413 6799.47 6800.68 C II  

6838 2.125596 6.376789 9.228104 6838.078 6839.295 Ti I  
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6869.2 1.298124 3.894373 5.635701 6869.308 6870.53 C III  

7065.2 1.285848 3.857544 5.582405 7064.45 7065.707 He I   

7234.8 1.198062 3.594187 5.20129 7235.133 7236.42 C II  

7240.4 0.486909 1.460725 2.113873 7240.492 7241.78 N II  

7254 0.578957 1.73687 2.513493 7253.157 7254.448 O I   

7277.2 0.578932 1.736796 2.513387 7277.445 7278.74 Si III  

7281.2 0.578856 1.736567 2.513055 7281.514 7282.81 Si I  

7290.8 1.029714 3.089141 4.470417 7290.173 7291.47 Ca II  

7371.6 1.036989 3.110967 4.502003 7371.688 7373 Si I  

7432.6 1.931764 5.795293 8.386598 7432.807 7434.13 C III  

 

 

 tayfsal -53.32 km/s 

258  GAIA Veri 

ortalama radyal nin -53.129 km/s . HD 

 2.5 t  (Spanish Virtual Observatory, 2020)  
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Tablo 2.5
Observatory, 2020)

2.4.3. BD-034630 YILDIZININ TAYFSAL

-034630 

tayf

- tayfsal fits verileri grafik hale 

2

2.10 BD- tayf
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SPLAT-

HM 

-VO 2 de

2.11 3968.26 4102.042 4340.104 ve 4861.834 tayf
2

[3] ve [4] i

tayft

tayft
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Tablo 2.6 BD- tayfsal  

dalga 

boyu 
 

 

FWHM 

Radyal 

Dalgaboyu 

Laboratuvar 

Dalgaboyu  

 
      

3835.307 1.969359 5.908076 8.54981 3835.38 3835.391 H9 
 

3885.081 3.117721 9.353163 13.53533 3885.15 3885.145 Fe I 
 

3968.26 2.613682 7.841047 11.34709 3968.330 3968.469 Ca II 
 

4102.042 3.798213 11.39464 16.48963 4102.115 4101.734  
 

4340.104 3.025025 9.075075 13.1329 4340.181 4340.472  
 

4861.834 4.401498 13.2045 19.10875 4861.92 4861.35  
 

6564.477 3.934789 11.80437 17.08256 6564.593 6565.283 O II 
 

 

 

BD-034630 tayfsal  -5.31018 km/s 

 verilen radyal 

-6.436860 km/s dir. (The Strasbourg Astronomical Data Center [SIMBAD], 2021c) 

 

3699.986  ile 9099.135  tayf, 

 

- tayf kil 2.12).  

 

 

2.12 BD-034630 isimli  
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maks  

 

 m.K: Wien Sabiti 

3833.54   

H   

 

 

 

 

 K 

 

 

 

hesaplanan renk  7559.59 

 2.7 de 

 .  

Tablo 2.7 BD-  
Observatory, 2020) 

 

2.4.4. HD 350350 YILDIZININ TAYFSAL  

 

Liverpool Teleskobu  HD 350350 tayf 
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SPLAT- tayfsal verileri grafik hale getirilerek 

2

2.13 tayf

SPLAT- tayf

HM 

- 2

2.14 6563.6 6830 6842.8 ve 6869.2 tayf
incelemesidir. Grafikteki y ekseni erg/cm2
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[3] ve [4] 

tayft

 

 

tayft

 ve 

 2.8   

 

Tablo 2.8 tayfsal  

dalga 

boyu 
 

 

FWHM 

Radyal 

Dalgaboyu 

Laboratuvar 

Dalgaboyu  

 
      

6282 0.693171 2.079513 3.009345 6281 6280.77 Fe I 
 

6563.6 2.237205 6.139094 9.275065 6562.6 6562.797  
 

6830 0.913661 2.740983 3.966584 6829 6829.03 Fe II 
 

6842.8 0.913661 2.740983 3.966584 6841.72 6841.68 Ti I 
 

6869.2 1.194614 3.583842 5.186319 6868.12 6868.171 Sr II 
 

7235.6 1.227498 3.682493 5.329081 7234.46 7234.39 Ti III 
 

7290.8 0.489194 1.467582 2.123795 7289.65 7289.6 Si I 
 

 

tayfsal 47.34893 km/s 

radyal  
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2.4.5. HD 199893 YILDIZININ TAYFSAL

tayf

- tayfsal fits verileri grafik hale 

2

2.15

SPLAT- tayf

- 2

2.16 3799.27 3836.19 ve 3889.557 tayf
incelemesidir. Grafikteki y ekseni erg/cm2
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[3] ve [4] i

tayft

 

 

tayft

   

 

Tablo 2.9 tayfsal   

dalga 

boyu 
 

 

FWHM 

Radyal 

Dalgaboyu 

Laboratuvar 

Dalgaboyu  

 
      

3799.27 2.589806 7.769419 11.24343 3798.393 3798.511 Fe I  

3836.19 3.235072 9.705216 14.0448 3835.304 3835.397 H9  

3934.596 3.193879 9.581637 13.86597 3933.687 3933.663 Ca II  

3970.088 3.826929 11.48079 16.6143 3969.171 3969.257 Fe I  

4032.739 1.175563 3.526689 5.103611 4031.808 4031.727 Fe II  

4046.692 1.279438 3.838315 5.554577 4045.757 4045.812 Fe I  

4102.987 2.690779 8.072338 11.6818 4102.039 4101.742   

4227.661 1.331649 3.994947 5.781245 4226.685 4226.728 Ca I  

4327.132 1.170668 3.512005 5.082361 4326.133 4325.94 Fe I  
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maks boyu 

 

 m.K: Wien Sabiti 

4341.103 3.108155 9.324464 13.4938 4340.1 4340.472 H   

4862.954 4.674051 14.02215 20.29201 4861.831 4861.333   

6564.477 2.673971 8.021913 11.60883 6562.961 6562.819   

8544.765 5.458754 16.37626 23.69873 8542.792 8542.09 Ca II  

 

 

HD 199893 tayfsal 69.25 km/s 

 verilen radyal 

4.77 km/s dir. (The Strasbourg Astronomical Data Center [SIMBAD], 2021d) 

 

3699.986  ile 9097.04  tayf, 

 

HD 199893 tayf   2.17).  

 

 

2.17 HD 199893  

 

 olarak 

 

 

 

 

 

 

 K 
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146.58 SVO (Spanish Virtual 

 HD 199893 

. (Spanish Virtual Observatory, 2020) 

 

 

 

 

  

2.10 , 2008) 

 

Tablo 2.10  

     Denklem   

TiI 

 FeII   

FeII 

 

derinlik 

r A B C D 

Etkin 

Tet (K) 

6258.1 6247.56 52.3611 75.223 0.69608 6662.2 

-

1247.5 395.85 -43.73 5970.90 

 

Hesaplamalar sonucunda etkin . 

HD 199893 

inin, 6462.35 

K . (Spanish Virtual Observatory, 2020) 

 

tayf

, 2008) 

2.4.6. BD+364307 YILDIZININ TAYFSAL  

s  Observatory   

Liverpool Teleskobu  BD+364307 tayf 
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SPLAT- tayf verileri grafik hale getirilerek 

2

2.18 tayf

SPLAT- tayf

HM 

- 2

2.19 6869.2 6979.6 7017.2 tayf
Grafikteki y ekseni erg/cm2
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[3] ve [4] i  

tayft

 

 

tayft

 2.11 e  

Tablo 2.11 tayfsal   

dalga 

boyu 
 

 

FWHM 

Radyal 

Dalgaboyu 

Laboratuvar 

Dalgaboyu  

 
      

6362 1.618186 4.854559 7.025224 6361.6 6361.337 Ti I 
 

6450.8 0.360659 1.081978 1.565773 6450.4 6450.131 MgH I  
 

6495.6 0.987003 2.96101 4.284995 6495.2 6495.21 Fe II 
 

6563.6 0.973965 0.71294 2.698527 6563.2 6562.81  
 

6869.2 1.0969 3.2907 4.762101 6868.7 6868.786 Cu II 
 

6979.6 0.555359 1.666077 2.411046 6979.1 6979.172 MgH I 
 

7017.2 0.338334 1.015003 1.468851 7016.7 7016.79 Si I 
 

7204.4 0.35591 1.067728 1.545152 7203.9 7203.911 Cr I  

7291.6 1.077769 3.233306 4.679045 7291.1 7291.055 Mg I  

 

tayfsal 

20.10 km/s dir. (The Strasbourg Astronomical Data Center [SIMBAD], 2021e) 
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nda Ti I /Fe II (6258.1 / 

6247.56) Ti I / Fe II 

 

 

 

  

2.12 e , 2008) 

 

Tablo 2.12  

       

Ti  Fe  

Ti 

 

Fe II 

 

derinlik 

 A B C D 

Etkin 

Tet (K) 

6258.1 6247.56 1035.46 529.07 1.957 6662.2 -1247.5 395.85 

-

43.726 5409.13 

 

Hesaplamalar sonucunda etkin 409.13 . 

 

leri 3000 K ile 

6695.31 . 

. (Spanish Virtual Observatory, 2020) 

 

tayf

, 2008) 

2.4.7. BD+004814 YILDIZININ TAYFSAL  

 

Liverpool Teleskobu  BD+004814 tayf 

SPLAT- tayf verileri grafik hale getirilerek 
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2.20 tayf

SPLAT- tayf

HM 

-

2.21 6216.4 ve 6450.8 tayf
Grafikteki y ekseni erg/cm2

veri 

[3] ve [4] i

tayft
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tayft

 2.13 t  

Tablo 2.13 tayfsal  

dalga boyu  
 

FWHM 

Dalgaboyu 

Laboratuvar 

Dalgaboyu  

 
      

6216.4 17.61145 23.37914 55.37386 6216.08 6216.352 Fe I  

6281.2 47.58096 56.44556 145.2588 6280.88 6280.763 Fe I  

6360.4 31.59037 41.56691 99.08556 6360.07 6360.11 Na III  

6450.8 30.19271 35.43083 91.92684 6450.47 6450.247 Co I  

6495.6 29.2894 38.93658 92.12755 6495.27 6495.212 Fe II  

6563.6 9.617864 12.71598 30.20673 6563.26 6563.307 MgH I  

6625.2 15.89906 20.43395 49.55235 6624.86 6625.1 Fe I  

6648.4 5.621614 7.889185 17.95519 6648.06 6648.081 Fe I  

6652 7.386872 9.374502 22.94516 6651.65 6651.5 TiO I  

6682 10.0909 13.11503 31.54495 6681.66 6681.35 MgH I  

6715.6 80.36392 95.13283 245.2108 6715.25 6715.38 Fe I  

6753.2 71.55402 84.28426 218.0609 6752.85 6753.02 V1  

6785.2 66.42429 86.52916 207.7766 6784.85 6785.01 V1  

6868.4 26.27655 35.35797 82.92967 6868.05 6867.91 Ba I  

6954 75.39915 88.71821 229.7179 6953.64 6953.62 MgH I  

7054.8 13.15557 17.27517 41.24058 7054.45 7054.5 TiO I  

7066 50.50594 55.45864 151.349 7065.64 7065.71 Ti I  

7088.4 6.85992 8.342175 21.07361 7088.03 7087.9 TiO I  
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7345.2 33.36028 40.70185 102.5682 7344.82 7344.733 MgH 1  

7390.8 48.94515 65.01861 153.922 7390.42 7390.426 CH I  

 

 

tayfsal 

 

radyal nin 

Virtual Observatory, 2020) 

3.  

3.1. BULGULAR 

 

 

Tablo 3.1  

 

 

Radyal 

(km/s)  

 

Radyal 

(km/s)     

 

Renk  

 

Etkin  

(K)  

 

Etkin  

(K) 

 

 

 

 

 

Bu  

 

 

 

 

 
HD 46150 31.39 31.83 

   
O5 O5 

HD 229258 -53.33 -53.1 
   

B0 B0 

BD-034630 -5.31 -6.43 7559.59 
 

7753.77  G0 A4 

HD 350350 47.35 yok 
   

G0 F1 

HD 199893 69.25 4.77 7146.6 5970.9 6462.35 G1 G0 

BD+364307 23.68 20.1 
 

5409.13 4677.02 K0 K0 

BD+004814 15.47 13.96 
   

M0 M0 



61 
 

- 6799.95  

2.3  

He I, H I, He II, Fe I, Th I 5 

 31.39 4471  dalga boyunda He I ve 

4541 

O . 4471  dalga 

e 0.32 

O4 0.15 O6 ve O8 

0.4 ve 0.8 46150 

tayfsal incelemesi sonucu O5 

(Jaschek& Jaschek, 1987) 

 

6200.4-7500.4  

Tablo  

I, C I, Si I, N I, Ti I, C 

-53.33 km/s 

 

 

(Jaschek& Jaschek, 1987) 

 

BD-034630 3429.5- 9370.2  

Tablo 2.  

 Fe I, Ca II, H I  4 

-5.31 . 4101  dalga 

boyunda H  G 

4340   

3.02 G 3 

almakta,  . BD-
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034630 G

 (Jaschek& Jaschek, 1987). 

dalga boyu 3833.54  olarak saptan  

7559.59 K   

 

-7500.4  

Fe I, H I, Fe II, Ti I, Sr II, Ti III, Si I 7 

47.35 . 6562  

 

24 F0 tipi 

5 F2, F5 ve G0 

.0, 4.3 ve 2.8 zal 350350 

incelemesi sonucu G0 

Jaschek, 1987) 

 

- 9097  

 

Fe I, H I, Ca II, Fe II, Ca I  5 . 

69.25 3933  dalga boyunda Ca II 

G 

4246  Ca 1.33 

G 1.1 

G2 ve G5 1.5 ve 1.8 

199893 G1 

. 

 olarak saptan  renk 

7146.58 K  

5970.90 K  
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BD+364307 -7500.4  

 

Ti I, MgH I, Fe II, H I Cu II, Si I, Mg I, Cr I 8 atomik 

  23.68 km/s olarak 

 merkezi dalga boyu 7117  

 bu  

BD+364307  K 

. Ti I ve Fe II 

5409.13 K  

 

BD+004814 -7500.4  

Fe I, Na III, Co I, Fe II, MgH I, TiO I, V I, Ba I, He I, Ti I CH I ait 

1   

15.47 7054  dalga boyunda TiO 

bulunmu M0 - M2  

7126  dalga boyunda beklenen TiO 

 

BD+004814 M

 

 

3.2.  

HD 46150 31.39 SIMBAD 

31.83 

 4471  dalga boyunda He I ve 4541 

He II  4471  e 

46150 O5 

O5 
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-53.33 

-

 7065  

bulunmu 6562  

nden HD 229258 

(Jaschek& Jaschek, 1987) 

 

 

BD- -5.31 

SIMBAD -6.43 

ile uyumludur. 4101  dalga boyunda H  

4340   

BD-034630 G

A4 

 uyumlu 

. 

 

 onraki bir 

. 

SIMBAD 

  

ile uyumludur. 

 



65 
 

47.35 

d . 6562  dalga boyunda 

 

350350 G

F1 

me

y

n 

 

 

 

69.25 

SIMBAD 4.77 km/s olup hesaplanan 

  

GAIA ve APOGEE-2  leri birden fazla ve birbirinden 

. Bu nedenle HD 199893  

 3933  dalga boyunda Ca II 

4246  Ca I 

199893 G1 

  G0 olarak 

g de  

ve 7146.6 K .  tayfta Ti I ve 

 K 

SVO (Spanish Virtual Observatory) veri t HD 

199893 i 

6462.35 K  Hesaplanan ortalama 

uyumludur (Spanish Virtual Observatory, 2020). 
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B 23.68 

ile uyumludur. 7117  dalga boyunda Si I 

B

K0 olarak 

incelenen 

tayf  

409.13 K SVO (Spanish 

BD+364307 

 

4677.02 K  (Spanish Virtual Observatory, 2020). 

5409.13 K olarak 

BD+364307 

bir K tipi  

 

 

 

 

15.47 km

13.96 

 7054   

 fakat 7126  dalga boyunda beklenen TiO 

sonucu BD+004814 M

M0 
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Bu 

kapsamam

, 
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