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Stellar Spectroscopy

 Resolution!

* Classification

* Determination of
— [X/H]
— Teff, log g
— Vvsini
- R,
— Binarity
— Magnetic field
— Emission, shell, ISM, ... lines



Instrumental profile defined by the resolution:

IP(A) = exp

_0_5[(/1—A;L)

.

FWHM

with T =
2.355

Rotational (profile) broadening:

RP (A1)

AL, = 4

vy sin i
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normalized line depth

Instrumental profile
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normalized line depth

Instrumental profile, resolution of three lines
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normalized line depth

Rotational profile

Rotational- and instrumental profile
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Rotational profile Rotational- and instrumental profile
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To plan your observations: vsini = 200 km/s == resolution of
about 1600; no ,new" information with higher resolution



normalized line depth

Rotational- and instrumental profile

Class 1V Class Il | Class 1l De Medeiros et
sSp. Vasini | Sp. Vsini | Sp. Wsini
! o [0 e e ] al., 1996, AGA, 314
B r 499
F9 5.4 Gl 6.4 Gl 4.8
G0 5.4 G2 6.4 Gl 35
_ Gl 22 G3 6.4 G2 35
G2 2.2 G4 3.3 G3 3.5
G3 2.2 G5 33 G4 32
G4 2.2 G6 33 G5 32
G5 22 G7 2.1 GbH 32
- Go 2.2 GE 2.1 G7 29
a7 22 G9 2.1 GE 2.9
8 22 K0 2.1 G9 2.9
a9 1.5 Kl 2.0 K0 2.9
KO 1.5 K2 2.1 Kl 29
B Ki 1.4 K3 1.6 K2 2.5
K2 1.4 K4 1.6 K3 2.7
K3 1.0 | K5 2.0 K4 2.7
K4 1.3 K6 2.2 K5 2.9
K7 2.2 K6 2.9
L K7 33
-5
Ak [A]
MEAN PROJECTED ROTATIOMAL VELOCITIES (km 57") FOR MORMAL STARS
) A. Class V R Abt & Morrell, 1995,
Type Al Al Al A3 Ad Al Ab AT AR A9 FO ApJS’ 99’ 135
| S 104 86 143 B3 21 16 44 43 25 k1 a6
FALE LI S 150 131 132 124 147 148 138 112 114 132 106
s fmean ... +7 7 5 7 13 & 7 B 11 8 7
T — +68 i fil 64 56 46 45 54 52 44 0




normalized line depth

Rotational- and instrumental profile
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The rotation of the Sun and Stars
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Spectral classification
L Em > > ()] e

Spectral type
¥ > p M Y

>—>( : }—p] | spectral type Spectral type -
= AGto F Hgamma /Fe 4325 = 17

CaHandK
visible?

<Ca K/Hgamma < 1?>—)®—)<Ca K/Hgamma = 1?>—)®—) ?aﬁgﬁﬁ;;y‘fg —‘)‘< Hgamma /Fa 4325 < 1?>

Spectral type
AD to AS

Nice scheme for automatization

Spectral type
AL

Spectral type
later than G5




Tonr, log g, Model
[M/H], Vmicro atmosphere
A
A 4
VALD ———»{  Linelist )
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spectrum
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PS-F : N Convolved
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A
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Vmacro COTTECH?

( Selected

> element:
Filtered line list

Line

abundances
fit?

Model

noe

PhD thesis, U.

atmosphere
ok?

( FINISH )

Heiter

How to determine abundances and
stellar parameters from a spectrum

w sin 4 [km 57

Fig. 4. Hotational velocity vsini as a function of the full
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from the standard stars in [55]. (a) FWHM derived from the He1 4471 line (09- to
Be-type stars, open circles) and Mg 4481 line (BS- to Fi-type stars, filled squares).
(b} FWHM derived from the Fer 4476 line (Fi- to Fa-type stars, crosses)



Photometry of stars and
galaxies

[ Sloan DSS , )
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We measure different lines/characteristics of stars



Photometry of stars and
galaxies

Redshifting of a Spectrum
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We measure different lines/characteristics of galaxies



* Photometry = low resolution spectroscopy

Not working in
crowded fields

O

. Aperture photometry,
choice of aperture
for target and sky

aperture_outersky

- / aperture_innersky
aperture_radius




* Point Spread function fitting
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kasin0  Figure 10.23 (a) The Airy pattern. (b) Electric field created by
Fraunhofer diffraction at a circular aperture. (c) Irradiance resulting

from Fraunhofer diffraction at a circular aperture. (Photos courtesy R. G.
Wilson, lllinois Wesleyan University.)
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Working in
crowded fields

PSF 3D, could
change within image



