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Fraunhofer Tayfi

Gunes’in tayfi ilk defa 1800’Iu yillarin basinda Joseph von Fraunhofer
tarafindan haritalandu.

500’den fazla sogurma cizgisi gozledi. Uzun dalgaboyundan kisaya
dogru bunlarin en baskin olanlarini harfledi.

Bu harflerin kimyasal sembollerle bir alakasi yoktu. Bu harflerin ¢cogu
giinimuzde bile kullaniimaktadir. Ornegin Ca Il H ve K cizgileri gibi.

H, K.....Ca Il A3968 ve Ca |l A3934
C, F, h..Ha, HB, HO hidrojenin Balmer gizgileri

1800’Iu yillarin ortasinda teleskop ve tayfcekerlerin glicl arttu.
1901, Harvard (veya Draper) Siniflamasi.
KH G F b E D C

h g fe d h c h a

Joseph von Fraunhofer
(1787-1826)
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Intensity (counts)
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Name A(A)

Origin

94

7165

6867

6563

5890, 5896
5270

DI 5 STy SIkK
4861

4384

4300

4227

4102

3968

3934
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terrestrial oxygen (0O,)
terrestrial water vapor
terrestrial oxygen

Ha

neutral sodium (Na I)
neutral iron (Fe I)

neutral magnesium (Mg )

Hp3

neutral iron (Fe I)

CH band

neutral calcium (Ca I)
Ho

1onized calcium (Ca I1)
1onized calcium (Ca IT)

* Not an original Fraunhofer designation: added later.



Father Secchi Siniflamasi

Tir 1 Kuvvetli hidrojen cizgileri,
mavi-beyaz yildizlar, Sirius, Vega

Tur Il Bircok metal cizgisi (Na, Ca, Fe), zayif hidrojen,
sari-turuncu yildizlar, Gunes, Capella, Arcturus

Tur Il Cizgi yerine baskin bantlar ve Tir II’'nin metal cizgileri
turucu-kirmizi yildizlar, Betelgeuse, Antares

Tir IV Uzun dalgaboyuna dogru yogunlasan bantlar

Tir V  Parlak tayf cizgileri



19th century diagram of the four Secchi type spectra

Fraunhofer letter labels fﬂfﬂ?ﬂﬂ'ﬁf 5||:|-,¢_--|':t|"a_=||r J'ms
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Harvard Sistemi

Yildizlara ait sogurma cizgilerini fotograflayan ilk kisi Henry Draper.
Harvard’da yapilan tim tayf kataloglari Harvard Annals’da yayimlandi.
Yildizlara HD numaralari verildi.

Ik kataloglarda A’"dan Q’ya kadar harfler verildi. (1890)
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Apparent

0 Class Temperature I::%I o
B O 230,000K blue
A 10,000-30,000 K blue white

A 500510 000 White to blue
F : - white

F 6,000-7,500 K white

G 5200-6,000K Yellowsh

white

A yellow
3,700-5,200 K orange

<3,700K orange red

2 R QO

Hydrogen
lines
Weak

Medium
Strong
Medium

Weak

Very weak
Very weak

Other noted spectral
features

ionized helium lines
neutral helium

ionized calcium (weak)
ionized calcium (weak)

ionized calcium (medium)

ionized calcium (strong)

Titanium oxide lines
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TABLE 17.3 Stellar Luminosity Classes

Class Description

Ia Bright supergiants

Ib Supergiants

11 Bright giants

I1T Giants

IV Subgiants

\Y Main-sequence stars and dwarfs

Copyright © 2005 Pearson Prentice Hall, Inc.



Temperature

Spectral Classification of Stars
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Calcium

Typical Spectrum

Titanium  Sodium Titanium

Oxide

Oxide

Spectral

Type

G

M

Example(s)

Stars of
Orion's Belt

Rigel

Sirius

Polaris

Sun, Alpha
Centauri A

Arcturus
Betelgeuse,

Proxima
Centauri

femperature
Range

>30,000

30,000 K-10,000 K

10,000 K-7,500 K

7,500 K-6,000 K

6,000 K-5,000 K

5,000 K-3,500 K

<3,500 K

Key Absorption
Line Features

Lines of ionized
helium, weak
hydrogen lines
Lines of neutral
helium, moderate
hydrogen lines
Very strong
hydrogen lines

Moderate hydrogen
lines, moderate lines
of ionized calcium
Weak hydrogen
lines, strong lines

of ionized calcium
Lines of neutral and
singly ionized metals,
some molecules
Molecular lines
strong

Brightest
Wavelength
(color)

<97 nm
(ultraviolet)*

97-290 nm
(ultraviolet)*

290-390 nm
(violet)*

390480 nm
(blue)*

480-580 nm
(yellow)

580-830 nm
(red)

>830 nm
(infrared)

* All stars above 6,000 K look more or less white to the human eye

because they emit plenty of radiation at all visible wavelengths.
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TABLE 17.2 Stellar Spectral Classes

Spectral Class

Approximate Surface
Temperature (K)

Noteworthy Absorption Lines

Familiar Examples

0O

30,000

20,000

10,000

7000

6000

4000

3000

lonized helium strong; multiply ionized heavy elements;
hydrogen faint

Neutral helium moderate; singly ionized heavy elements;
hydrogen moderate

Neutral helium very faing; singly ionized heavy elements;
hydrogen strong

Singly ionized heavy elements; neutral metals; hydrogen
moderate

Singly ionized heavy elements; neutral metals; hydrogen
relatively faint

Singly ionized heavy elements; neutral metals strong;
hydrogen faint

Neutral atoms strong; molecules moderate; hydrogen
very faint

Mintaka (O9)

Rigel (B8)

Vega (A0), Sirius (Al)
Canopus (I0)

Sun (G2),
Alpha Centauri (G2)

Arcturus (K2),
Aldebaran (K35)
Betelgeuse (M2),
Barnard’s Star (M5)

Copyright © 2005 Pearson Prentice Hall, Inc.
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Table 3.3. The Harvard classes and their later development

Type Characteristic Main sequence temperatures

O He I1, emission common 28 000-50 000 K

B He I 9900-28 000 K

A H 7400- 9900 K

B metals, H 6000— 7400 K

G CaIl, metals 4900- 6000 K

K CaIl, Ca I, molecules R (CN, C,) 3500— 4900 K

€

M (T10) S (ZrO) N (C,) 2000- 3500 K
- Increasing carbon —

Development of class O

Oa WC5-WC8  (carbon sequence)

Obp » w —

Oc WN6-WNS8  (nitrogen sequence)

Od Oe (H emission)

O | Oof (He and N 111 emission)

Oe5 — 05-09

Development of class M
Ma — M0O-M2

Mb — M3-M5

Mc —» M6-MS8

Md — MOe-M8e
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Isitma siniflamasina ornek
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Yuksek isitma siniflarina dogru gittikce hidrojen cizgileri diistik atmosfer basincindan
dolayi daha dar.
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ompanson of Spectral Lines for Supergiant
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Ca Il kizilote tripleti. Kuvvetli salma gosterir. G, K ve M tayf turliinden yildizlarda
gorulen baskin sogurma cizgileridir.
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Cross-referencing different line strengths narrows the possible
temperanure range. A given sorength for the Hydrogen line could mean
o possible tempersnures hot or warmn), [f Helium lineis present, then
the choice isthe hot termperature, If the ionized Calcdum line is present
(and Helium not present), then the choice is the warmn termperanire,
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https://figshare.com/articles/B_V_Color_Versus_Effective_Temperature_for_Main_Sequence_Dwarf_Stars_of Approximately Solar_Composition/1363846
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Figure 3-26. Effects of interstellar reddening in the UBV
system two-color diagram.
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