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William Bateson, botanist
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Sir Arthur Eddington
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George Searle, lab manager




Newnham Observatory




Cambridge Observatory (England

M -~ . - ®
RS g : Y :
o, . ., »

-
‘l'vA
-
-~
s T 49



udson Bay

Labrador Sea

United
Kingdom

Ireland

North
Atlantic
Ocean

Puerto Rico







Antonia Maury







Somewhere over the rainbow. . .
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Comparison of Fraunhofer lines (above)
with hydrogen emission lines (below) )



Kirchoff’'s Laws

Continuum
Source Cloud
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Gambling in Chicago




Fusion In the Core

E = mc?

Final result . . ... 4Hatoms ) 1 Helium atom






How does light get out of the Sun?

Convection —

Radiation —

Core
(fusion)

—




How does light get out of the Sun?
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Stellar Spectra

First measured in 1860

Absorption lines!

1896 Henry Draper Catalog — spectra of 200,000 stars . .
.. .but what to do with them?




Willlamina Fleming










Annie Jump Cannon

« 1924 — classification scheme based on hydrogen
absorption lines
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Classification of Spectra

« “A stars” — strongest hydrogen lines
« “B stars” — next strongest hydrogen lines
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Q: If stars are all made of
about the same stuff . . . Why
are their spectra different




Intensity

A UV  Visible Infrared Radio
Wavelength

Star colors > temperature!
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Prominent Spectral Lines

Blue lonized helium, hydrogen
Blue-white Meutral helium, hydrogen

White Hydrogen, ionized sodium and
calcium

I

White Hydrogen, ionized and neutral
sodium and calcium

Yellow Meutral sodium and calcium,
ionized calcium, iron, magnesium

Orange MNeutral calcium, iron, magnesium

Red Meutral iron, magnesium, and
neutral titanium oxide

M
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Meghnad Saha

« Born: 1893 In India

* Work relates the degree of
lonization of a gas to temperature &
pressure of the gas (1920)

« Had no access to Harvard spectral
data.




Neutral | oni zed Neutral
. . Hy dr ogen o =
lonized ¢ Helium , Y arogan /" Metals Metals

Hel i um ' f

f

5]
i B
=
[T
o
en
-
=t
i
=
i
L
)
5]
@
T
r
im
i b
B

A F G

Spectral Class




Color

Prominent Spectral Lines

Surface Temp. (K)

Blue

lonized helium, hydrogen

> 25,000 K

Blue-white

Meutral helium, hydrogen

11,000 — 25,000 K

White

Hydrogen, ionized sodium and
calcium

7,500 — 11,000 K

White

Hydrogen, ionized and neutral
sodium and calcium

6,000 — 7,500 K

Yellow

Meutral sodium and calcium,
ionized calcium, iron, magnesium

5,000 — 6,000 K

Orange

MNeutral calcium, iron, magnesium

3,500 — 5,000 K

Red

Meutral iron, magnesium, and
neutral titanium oxide

< 3,500 K







Henry Norris
Russell




Doctoral thesis: “"Stella
Observational Study of
Lays

. "the most brilliant Ph
astronomy — Otto Struve
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STELLAR ATMOSPHERES

A CONTRIBUTION TO THE OBSERVATIONAL
STUDY OF HIGH TEMPERATURE IN THE
REVERSING LAYERS OF STARS

BY

CECILIA H. PAYNE
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"Supergiants:

* Betelgeuse (Orion) = 216 million miles diameter!
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White Dwarfs

« Sirius B (Canis Major) = % size of Earth
53,000K

 Disc. 1862



The stars in our sky . . .
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The nearest stars . . . .

TEMPERATURE (K)

Hotter Stars Cooler Stars
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EVOLUTION OF STARS

Planetary Nebula

Small Star Red Giant
White Dwarf

Neutron
Star

Supernova

Red Supergiant /

Large Star
Stellar Cloud B _ .
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Protostars ~
Black
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Surface Temperature (K)
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S. Jocelyn Bell Burnell was born in northern Ireland in
1943. After receiving a B.S. degree in physics from Glasgow
University, Scotland, she went to Cambridge University,
England, where she eamed her doctorate in radio astron-
omy in 1969. Since then she has doné research in the new-

est branches of astronomy involving gamma-rays and x- 4 x
rays. In 1978 she received the American Tentative So- i ;

ciety Award for her pulsar research. Currently she is a
research scientist at the Mullard Space Science Labora-

tory of the University College London. . p ' (1 9 6 7)
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“I have reached 'i" height tha®l should never in my

wildest dreams .|. . have predicted 50 years ago. It has

been a case of surviv ';l not of the fittest, but of the




