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Galaxies and the Universe

Figures + Tables for Lecture 5on Tu Feb 5
for Lecture 6 on Tu Feb 12



Stellar Populations, Colors and Star

Formation History of Galaxies




Electromagnetic spectrum: Gamma Rays to Radio Wavelengths
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Fig. 3.47. a) Comparison of the spectrum of a main-sequence
star with a blackbody spectrum of equal effective temperature.
The opacity of the stellar atmosphere causes clear deviations
from the Planck spectrum in the UV/optical. b) Spectrum
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Multi-Wavelength view of M81

X-ray/ROSAT

Near infrared/Spitzer Far-infrared/Spitzer Radio 21cm/VLA



Infrared Wavelengths

M81 galaxy
(Courtesy: NASA/Spitzer)

Underlying low mass stars
(RGB, AGB and some MS)

Infrared composite made from 3.6, 8.0, 24 micron images

Regions with hot dust and gas heated by young stars



Infrared Wavelengths

Movie: From optical to IR view of M8XCourtesy: NASA/Spitzer)
a Near-IR at 1-3 micron: penetrates dust & shows low mass qfaGB, AGB, some MS)
a Mid and far-IR from 10 to 100 micron show®t dust and gas forming young stars
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Initial Stellar Mass Function
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Theoretical stellar evolutionary tracks and isochrones for a given metallicity
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Right: Each spectrum comes from summing the spectra of all stars present
on the isochrone of specified age t (assuming a single age coeval population)
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Observed spectra of galaxies



(EAC)
Left: Color evolution is small after ~3 Gyr (also evident in Fig 3.47b)
Right: B-band light is mostly from main sequence stars, while NIR light
dominated by Red Supergiants or AGB or RGB acc to age of stellar pop
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Curves shown for SF history made of exponentially decreasing SFR with
different burst duration t
Color and stellar M/L ratio depend on (age, metallicity and dust ) a degeneracy



