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Somewhere over the rainbow. . .
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Kirchoff’s Laws





Gambling in Chicago 

A Story . . . . . . 



Fusion in the Core

E = mc2

Final result . . . . . 4 H atoms                         1 Helium atom





How does light get out of the Sun?

Convection

Radiation

Core 
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How does light get out of the Sun? 



Stellar Spectra

• First measured in 1860

• Absorption lines!   

• 1896   Henry Draper Catalog – spectra of 200,000 stars . .

• . . .but what to do with them?
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Annie Jump Cannon 

• 1924 – classification scheme based on hydrogen 

absorption lines



Classification of Spectra

• “A stars” – strongest hydrogen lines

• “B stars” – next strongest hydrogen lines

.

. 



Q:  If stars are all made of 

about the same stuff . . . Why 

are their spectra different?   

A:   TEMPERATURE!   



Star colors               temperature!











Meghnad Saha

• Born: 1893 in India

• Work relates the degree of 

ionization of a gas to temperature & 

pressure of the gas (1920)

• Had no access to Harvard spectral 

data.   



HOTTER!!
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Doctoral thesis: “”Stellar Atmospheres; a Contribution to the 

Observational Study of High Temperature in the Reversing 

Layers of Stars." 

. . . . "the most brilliant PhD thesis ever written in 

astronomy“ – Otto Struve
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“Supergiants:

• Betelgeuse (Orion) = 216 million miles diameter!

• 3000K  



White Dwarfs

• Sirius B (Canis Major) = ¾ size of Earth

53,000K

• Disc. 1862



The stars in our sky . . . 

Sun



The nearest stars . . . . 

Conclusions?
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1976  Henry Norris Russel Prize

"The reward of the young scientist is the emotional thrill of being the 
first person in the history of the world to see something or understand 
something. Nothing can compare with that experience [...] The 
reward of the old scientist is the sense of having seen a vague sketch 
grow into a masterly landscape."



“I have reached a height that I should never in my 
wildest dreams . . .  have predicted 50 years ago.  It has 
been a case of survival, not of the fittest, but of the 
most doggedly persistent”


