George Ellery Hale and the
Mount Wilson Observatory

Dr. Peter R. Young
NASA Goddard Space Flight Center
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Timeline

1865: US Civil War ends.
1868: Hale born in Chicago.
1897: Director of Yerkes Observatory.

1904: Mount Wilson Observatory founded; Hale the
first Director.

1908: Hale measures magnetic field in sunspot.
1914: First World War begins.

1917: Mt. Wilson 100in telescope completed.
1928: Advocates for 200in telescope.

1938: Hale dies.

1948: The 200in Hale telescope (Mt. Palomar) is
dedicated.




The New Astronomy: Astrophysics

1814: Fraunhofer makes the first spectroscope grating and finds absorption lines in
the solar spectrum.

1859: Kirchoff & Bunsen lab experiments lead to identification of some of the
Fraunhofer lines.

1863: Secchi obtains first spectra of stars other than the Sun.

1868: Huggins makes first radial velocity
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1882: The 13year-old Hale builds his first
spectroscope.

Fig, 73.~HOME-MADE SPECTROSCOPE,



A Moment in Time: 25 June 1903

AHale visits Mount Wilson for the first time.

AHe is 34 years old.

AHe is a member of the National Academy of Science.

AHe is a professor at the University of Chicago.

AHe is the director and founder of Yerkes Observatory (Wisconsin).




A New Telescope
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Location of Mt. Wilson Observatory
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Pasadena: 9000
Los Angeles City: 100,000



Andrew Carnegie (1835.919)

Scottish-American industrialist (mainly steel)

Set up Carnegie Institution in 1902
Provided $300,000 for Mt. Wilson Observatory in Dec. 190.




Pioneers
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sslale was never so happy as when, like a boy on vacation, he could pack a knapsack and start on
the eightmile climb over the old trail to the summitOws i ¢ Ga1J1 W T ¢ Gt



The Astronomical Telescopes on Mt. Wilson

1. The 606inch telescope (1908)
2. The 100inch Hooker telescope (1917)

Achievements
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A Distance to globular clusters (Shapley).

A Distance to Andromeda Galaxy (Hubble).

A Expansion of the universe (Hubble).




The Mt. Wilson Solar Telescopes

1. The Snow horizontal telescope (1904)
2. The 60 ft tower telescope (1908)
3. The 150 ft tower telescope (1912)

The 150-foot tower telescope on
Mount Wilson.
The Hale Observatories.

The 150f00t tower telescope Cutaway view of the 150-foot solar

tower.

The SnOW honzontal telescope The Hale Observatories.




Absorption line —

Line broader in sunspot
due to magnetic field

Isolating Zeeman
components to
estimate field strength

Distance along spectrometer slit




ON THE PROBABLE EXISTENCE OF A MAGNETIC

FIELD IN SUN-SPOTS:
By GEORGE E. HALE 1908, ApJ 28, 315
468 citations, including 13 in 2025!
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Year

1914

1915

1916

1917*

1918*

1919

1920

1921*

1922

1923

Nobel Prize winner?

Favorite(s)
Max Planck

William Henry Bragg / George Ellery Hale

Johannes Stark

George Ellery Hale

Max Planck / Albert Einstein
Max Planck / Robert Millikan
Albert Einstein

Albert Einstein

Albert Einstein

George Ellery Hale / Friedrich Paschen

Votes (%)

29

21

16

18

21

20

29

45

36

19

Winner(s)

Max von Laue

William Henry Bragg

William Lawrence Bragg

[none awarded]

Charles Barkla

Max Planck

Johannes Stark

Charles Guillaume

Albert Einstein

Niels Bohr

Robert Millikan

Votes (%)

21

11

N/A

20

40

23

Phys. Today, 2017
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An 1912, routine monitoring of sunspot polarities began with the 150ft telescope
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F1G. 18—The law of sun-spot polarity. The curves represent the approximate vari-
ation in mean latitude and the corresponding magnetic polarities of spot groups ob-

served at Mount Wilson from June 1908 to January 1925. The preceding spot is shown
on the right.
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The Astrophysical Journal

ASTROPHYSICAL JOURNAL

An International Review of Spectroscopy and
Astronomical Physics

AHale was the founder and first editor.

GEORGE E. HALE JAMES E. KEELER
A Fi rst iS S u e u b I iS h e d i n 1 8 9 5 Director of the Yerkes Observatory Director of the Allegheny Observatory
p ASSISTANT EDITORS
J. S. AMES HENRY CREW
Johns Hopkins University Northwestern University
W. W. CAMPBELL E. B. FROST
Lick Observatory Dartmouth College

F. L. O. WADSWORTH, University of Chicago

ASSOCIATE EDITORS

M. A. CORNU C. S. HASTINGS
Ecole Polytechnique, Paris Yale University
N. C. DUNER A. A. MICHELSON
Astronomiska Observatorium, Upsala University of Chicago
WILLIAM HUGGINS E. C. PICKERING
Tulse Hill Obseyvatory, London Harvard College Observatory
P. TACCHINI H. A. ROWLAND
Osservatorio del Collegio Romano, Rome Johns Hopkins University
H. C. VOGEL C. A. YOUNG
Astrophysikalisches Observatorium, Potsdam Princeton University
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The American Astronomical Society

AThe idea for the AAS is generally credited to
Simon Newcomb.

AHale is considered the driving force in founding
the society in 1899.

AHe served as vicepresident, but never
president.

AHale insisted the society be named the
American Astronomical andAstrophysical
Society.

: Conference of Astronomers and Astrophysicists
AThe present name Wasadopted In 1914. at the dedication of Yerkes Observatory, 1897



An International Community
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Aln 1910 this was expanded to all of astronomy, the forerunner to the IAU.

Aln 1918 he proposed an international union of scientists.

AThe International Research Council was formed in 1918; the AU is a subsidiary.
AHale was the president of the IRC for 19334.




National Academy of Sciences

AThe Academy was founded in 1863 during the Civil War.
AHale was elected a member in 1902 (age 33).
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AHis achievements:
A prominent headquarters in Washington DC.

Founded the journalProceedings of the National Academy of Scienced@NAS).
Strengthened connection with government (NRC).
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National Academy of Sciences

The Einstein memorialr Robert Berks

Building on Constitution Ave, DC
Completed in 1924
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Entrance Door
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Great Dome Inscription

Science, Pilot of Industry, Conqueror of

Disease, Multiplier of the Harvest, Explorer of
q61IJIOOUR2 11+ BetOAIJ213¢ G 1JI OY n
Eternal Guide to Truth.
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and tireless devotion of George Ellery Hale,
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National Research Council (NRC)

A During World War |, Hale felt the NAS
should play a role in helping the war effort.

A He successfully lobbied President Wilson
for the formation of the NRC.

New York Times, 29 July 1916.



