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Week 10 Tuesday
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Today’s Agenda

• Stellar types

• Spectral & Luminosity Classes

• HR / CM Diagrams

• Physics of stellar atmospheres

Announcements / Reminders

• HW 7 due Friday 1min before midnight

• Read Chapters 14 & 15.3


• HEAP talk at 4pm on Thursday

• Theoretical dark matter candidate particle


• Colloquium at 2pm on Friday

• Condensed matter theory, material properties in 

Earth’s mantle maybe?



ASTR/PHYS 3070: Foundations Astronomy Fall 2021: Week 10a

Luminosity vs 
Temperature
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But early on, no distances and no temperatures
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Just spectral lines!  And no quantum mechanics!!!
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Harvard College 
Observatory 

~1890
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👎 “Pickering’s Harem” 👎

Prof Pickering did not really 

consider astronomy science, but 
the widow of Henry Draper (of 
the HD star catalog) donated a 

bunch of money.


His housekeeper, Williamina 
Fleming, was more competent 

(and cheaper) than his male 
assistant, so she ran the show


These female “computers” 
founded modern astronomy

Williamina 
Fleming

Henrietta Leavitt

Annie Jump Cannon
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Balmer series (n=x -> n=2)
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Annie Jump Cannon Classifies the Stars
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• part of the effort to catalog every star 
in the sky down to 9th magnitude


• defined the classification scheme for 
stellar spectra


• manually classified over 350,000 
stars


• realized stellar types correlated with 
temperature (but not in the original 
order)
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Balmer series (n=2 -> n=x)
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of Atoms in E2

Large Numbers 
of Atoms in E2

More Violet Light

More Red Light

hEi = 3

2
kT

<latexit sha1_base64="jIFZrndZZqsoW5TfBKR+Pm8mDEo=">AAACC3icbVC7SgNBFJ31GeMraiFiMyQIVmE3CkZQCYpgGSEvyIYwO5lNhsw+mLkrhCW9jb9iY6GIrb3YaWPrZzh5FJp44MLhnHu59x4nFFyBaX4YM7Nz8wuLiaXk8srq2npqY7OigkhSVqaBCGTNIYoJ7rMycBCsFkpGPEewqtO9GPjVGyYVD/wS9ELW8Ejb5y6nBLTUTKVtwVw4wZfYlrzdgTN8im1XEhof9ONcH3dxqZnKmFlzCDxNrDHJFPJfb9uf3zvFZurdbgU08pgPVBCl6pYZQiMmEjgVrJ+0I8VCQrukzeqa+sRjqhEPf+njPa20sBtIXT7gofp7IiaeUj3P0Z0egY6a9Abif149AjffiLkfRsB8OlrkRgJDgAfB4BaXjILoaUKo5PpWTDtEJwE6vqQOwZp8eZpUclnrMHt8rdM4RyMk0C5Ko31koSNUQFeoiMqIolt0jx7Rk3FnPBjPxsuodcYYz2yhPzBefwDNs51p</latexit>

hvi =
r

8kT

⇡m

<latexit sha1_base64="yCyLyYA2aHZ4iKOigQ17U5yzPx8="></latexit>

Brown Dwarfs

L (2000 K) 

T (<1300 K)



ASTR/PHYS 3070: Foundations Astronomy Fall 2021: Week 10a

Vega is a blackbody & a total normal A star…
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Line Strengths depend on Type
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Spectral Classification
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Temperature Sequence (color)


OBAFGKM

“Oh, Be A Fine Girl/Guy, Kiss Me!”


“Only Boys Accepting Feminism Get Kissed Meaningfully”

“Only Boring Astronomers Find Gratification Knowing Mnemonics!”


http://www.star.ucl.ac.uk/~pac/obafgkmrns.html

I   

II

III

IV

V

VI


Supergiant

Bright giant

Giant

Sub giant

Dwarf (main sequence)

Subdwarf

Luminosity Classes
Luminosity Type corresponds to Star’s Size
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???

Our Sun is class G2 V

http://www.star.ucl.ac.uk/~pac/obafgkmrns.html
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Hertzsprung-Russell 
Diagram


(or color-magnitude 
diagram: CMD)
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Globular Cluster Color-Magnitude Diagram
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Gaia CMDs
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66 million stars
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Hydrostatic Equilibrium
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