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Spectral lines
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(e.g. 2D echelle image of optical Solar spectrum)
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Specirehl has
Impact of Spectral Resolution
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Spectral lines and continuum energy
distributions provide temperatures and
metallicity of individual stars, plusages of
clusters & galaxieqsince the highest mass
stars are visually the brightest), e.g. here for
cluster F in M82 (60Myr, 1GMy )
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We now turn from the
continuous energy
distribution to the line
spectrum.

Relative intensity 1

( not very common term,
usually applied to
emission lines:
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The line depthR:
F, F,

The largestR %2
the central line depth

Rl=

Continuum |
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The total area in a spectral line divided by the continuum flux_ is called the
line equivalent width, i.e. an integral over a linelepth /R

W, :ﬁFCI_:iF’d/ =R d/

The division by the continuum flux means that this is a measurement of the
flux in units of the continuumgz the equivalent width is identical to a
rectangular line of width W, .

EW ofabsorption lines ispositive, emissionlines havenegative EWs, and are
measured inB 1 C O O @topti€al wavelengths).

_—— —_— Fo=1
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Other measures of the line width are thé-ull Width at Half Maximum (FWHM)
the distance between the half line depth from blue to red, i.eD(l),, ,
and the Full Width at Zero Intensity (FWZI),
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We denoteoptically (thin) thick lines as those in which the line core is

(not) saturated, i.e. reaching zero intensity. In reality, zero intensity is only
reached for lines in noRLTE.

The region close to the centre of the spectral line

is referred to as the linecore, whilst the wings sweep up the local
continuum.




A Element W(;\) Name
4920.51 Fel 0.43

4957.61 Fe 1 0.45

5167.33 Mg | 0.65 b,
5172.70 Mg 1 1.26 b,
5183.62 Mgl  1.58 b,
5232.95 Fe l 0.35

5269.55 Fe | 0.41

5324.19 Fel 0.32

5238.05 Fe 1 0.38

5528.42 Mg 1 0.29

5889.97 Na I 0.63 D,
589594  Nal  0.56 D,
6122.23 Cal 0.22

6162.18 Cal 0.22

6562.81  H, 4.02 C
6867.19 0, tell B
7593.70 O, tell A
8194.84 Na | 0.30

8498.06 Ca Il 1.46

8542.14 Call 3.67

8662.17 Call 2.60

8688.64 Fel 0.27

8736.04 Mg I 0.29
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Strong spectral lines in the Solar
spectrum typically have
equivalent widths W, ° 1B, such
as the Na | D lines in the yellow.
In other stars, line equivalent
widths can reach tens or even
hundreds of Angstroms EWsare
by definition measured relative

to the continuum strength,

unlike line fluxes.
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- We obtained earlier that he emergent flux from the stellar surface
IS p times the Source function at an optical depth of 2/3:
Oon “Yt c¢lo “6 Yt clo

T ILTHES
- In spectral lines, the opacity is much largethus we see much
higher layers at these wavelengths. These layers have a lower

temperature and soB, is smaller, leading to a smalleF, in the line
than F, the continuum flux in the neighbourhood of the line.

- In the following few lectures, we will study theory of line formation.




Spectral line formation

EINSTEIN COEFFICIENTS
LINE PROFILES: NATURAL BROADENING
BROADENING OF SPECTRAL LINES
INGIS-TELLER RELATION




