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Spectral line broadening
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Spectral kinematics

8997-9102 rotation curve
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Trigonometric parallaX  januaryview ~— July view
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Milky Way from Gaia




Cepheid variable stars
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Hubble’s law
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Evolution of Hy

Snl

Snll

Lemditre

192 ; GCLF
*Hubble L Lens

191»Hubble I Red Giants

Hubb 1936

19 [+  BTF

Ilig;.lg?o n 1 ITERTF
| IRTF

Fluctuations
Dn-Sig/Fund Plane
Global Summary
Sunyaev-Zeldovich
TF
Novae
PNLF
CMB Fit
Quasar
Other

(@]

§-‘
—

|

0 108?1 Baade
g + Behi] 1952
-~

e

T

19

200 +§I§s“é“°“

de Vaucouleurs, Vanden Berg’ +
Sandage & Tamman ? % [Cer 3

+teOt4+SHS -

0 : : : : .
1920 1940 1960 1980 2000 2020

August 29,2024 (UR) 13 /39



Stellar spectra
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MK stellar spectral and luminosity classes

Class Temperature Spectral characteristics
O 28,000-50,000 K  Hot stars with He II absorption; strong UV continuum
B 10,000-28,000 K He I absorption; H developing in late classes
A 7500-10,000 K  Strong H lines for A0, decreasing thereafter; Ca II increasing
F 6000-7500 K Ca II stronger; H lines weaker; metal lines developing
G 5000-6000 K  Ca II strong; metal lines strong; H lines weaker
K 3500-5000 K Strong metal lines; CH and CN developing; weak blue
continuum
M 2500-3500 K Very red; TiO bands developing strongly

I Supergiants

IT  Bright giants

III  Normal giants

IV Subgiants

V  Dwarfs (main sequence stars)
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Hertzsprung-Russell diagram

Star brightness vs. temperature
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