A BRIEF HISTORY OF THE SPACE SCIENCES
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CALIFORNIA, BERKELEY

by

Forrest Mozer

My purpose 1s to explain how it happened that, in its
50 years of existence, the Space Sciences Laboratory
at Berkeley has risen to be the premier academic
institution in the world for atmospheric, 1onospheric,
auroral, magnetospheric, planetary, interplanetary,
solar, astrophysics and cosmology research.

“The first qualification for a historian is to have no ability to invent” - Stendhal



“Physics 1s like sex: sure, it may give some practical results, but that’s not why we do 1t.”
Richard Feynman 2



EARLY HISTORY OF THE SPACE SCIENCES LABORATORY

October 1, 1958

Mid 1958

Feb. 10, 1959

March 20, 1959

April 17, 1959

May 13, 1959

January, 1960

1961

June 25, 1961

August, 1962
Dec. 6, 1962
1963-1966
October, 1966
August, 1969
April 1, 1970
June 2, 1978

May, 1998

NASA formed from the National Advisory Committee for Aeronautics

Chancellor Seaborg establishes The Committee on Space Sciences to
study the place of space research in the Berkeley academic program.

Committee presents proposal to Chancellor Seaborg,

First year budget proposal: $25,000 from University, $250,000 from
NASA. Includes money to build one unspecified space instrument.
Formal proposal to Regents for establishing the Space Sciences
Laboratory. Otto Struve was the faculty investigator. One year

proposed budget $50,000 from Berkeley, $500,000 from NASA.

REGENTS APPROVE FORMATION OF THE SPACE SCIENCES
LAB WITH INITIAL BUDGET FROM STATE FUNDS OF $50,000.

Formal proposal to NASA. Otto Struve, the faculty investigator.
Three year proposal, 1959-1962, for $1,100,000 with additional
University contribution of $160,000. Not funded.

Professor Samuel Silver appointed Director. Lab operations begin in
Leuschner Observatory

Space physiology research program begun at Richmond Field Station.
CORE GRANT Proposal to NASA for general lab support in amount
of $741,000 for 3 years. This sustaining grant partially supported 50
faculty and 92 graduate students in some 50 projects in its first year.
Facilities grant from NASA provided for a new building, $1,900,000
2119 University Ave. (the “Shoe Store™) leased for “2 ¥ years”

First plasma physics instruments flown on satellites by Anderson group
New building completed and dedicated

Mariner VI and VII, Pimentel group infrared spectrometer fly by Mars.
Kinsey Anderson appointed director of the Space Sciences Laboratory

Anderson proposes Senior Fellow Program.

Addition completed and dedicated
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“Research!! A mere excuse for idleness; it has never achieved, and will never achieve any
results of the slightest value.” - Benjamin Jowett, British theologian (1817-1893)
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Sam Silver was the driving force behind the establishment of the early
facilities because he argued that he did not wish to be Director of a Lab
whose main function was processing paperwork for grants and contracts.

12
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Sam Silver — First
director of SSL

George Miller —
Congressman

Roger Heyns —
Chancellor (This is NOT
Stuart Bale)

Clark Kerr — President of
UC (Hounded by State
Unamerican Activities
Committee and fired by
Ronald Reagan)

James Webb — NASA
Administrator
(Responsible for
managing Apollo
program and involving
universities in space
program 21
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“Astronomers say the universe is finite, which is a comforting thought for those people who
can’t remember where they leave things.” - Woody Allen
24
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“The reason that every major university maintains a department of physics is that it’s

cheaper than institutionalizing all those people.” 29
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43 SENIOR FELLOWS
(11 +?) CURRENT FACULTY
19 CURRENTLY AT SSL
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“Math illiteracy strikes 8 out of every 5 people.”
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SATELLITE INSTRUMENTS AND ENTIRE SATELLITES ** (75)

HIMP 1,2, 3, 4, 5, 6 (Space plasmas) 1963-1972
FAIMP 1, 2 (Space plasmas) 1966-1968
*OGO 1, 3, 5 (Space plasmas) 1966
*Mariner Mars 6, 7 (Infrared) 1969
Apollo 15 and 16 sub-satellites (Space plasmas) 1969-1972
ATS-5 (Space plasmas) 1969
*Surveyor-3 (plastic tracks in camera glass on moon) 1969
Apollo 16 (solar flare tracks in window glass) 1972
RADSAT-2 (P-72) (EUV) 1972
Skylab (plastic tracks from ultra-heavy cosmic rays) 1973-1974
Apollo-Soyuz (EUV astronomy and EUV geocorona) 1975
*#S3-3 (Auroral physics) 1976
ISEE 1, 2, 3 (NASA/ESA, Space plasmas) 1977
HEAO 1 (Soft X-rays) 1977
STP Satellite (UV) 1979
FAUST on Spacelab 1 (UV astronomy) 1983
AMPTE-IRM (Space plasmas) 1984
*Giotto (ESA, Halley’s comet flyby) 1986
UVX (Shuttle, Diffuse EUV) 1986
Infrared Spatial Interferometer (Infrared) 1988
*COBE (three degree black body) 1989
CRRES (Space plasmas) 1990
Ulysses (ESA, Solar polar orbit) 1990
TREK (Mir, Particle tracks in glass) 1991-1995
FEUVE (mapped EUV point sources in space) 1992
Geotail (Japanese, Space plasmas) 1992
DUVE (diffuse UV from interstellar medium) 1992
Mars Observer (Interplanetary electrons) 1992
FAUST (Space Shuttle, EUV of stellar objects) 1992
ORFEUS (Space Shuttle, EUV) 1993, 1996
ALEXIS (low energy X-ray imaging) 1993
SAREX-2 (Shuttle, amateur radio) 1993
Wind (Space plasmas) 1994
SOHO (ESA, Solar detectors) 1995
Polar (Space plasmas) 1996
ORFEUS-SPAS2 (EUV and FUYV specra of stars) 1996
FAST (Space plasmas) 1996
Mars Global Surveyor (Electrons and crustal B field) 1996
EURD (Spanish, EUV of interstellar medium) 1997
Lunar Prospector (Crustal magnetic field) 1998
FUSE (FUV) 1999
EUVIP (EUV of ionosphere, plasmasphere) 1999
Cluster II (ESA, space plasmas) 2000
IMAGE (Remote sensing of auroras) 2000
FRHESSI (Imaging solar X- and Gamma-rays) 2002
INTEGRAL(ESA, Gamma ray bursts) 2002
FECHIPS (EUYV of interstellar medium) 2003
GALEX (FUV of nearby galaxies) 2003
SPEAR (Korean, FUV interstellar) 2003
ISUAL (Taiwanese FORMOSAT-2, Sprite imager) 2004
Mercury MESSENGER (Gamma ray instrument) 2004
STEREO (NASA, two-satellite stereo view of sun) 2006
FTHEMIS (5 satellites built at SSL, Space plasmas) 2007
Planck (ESA, 3 degree Black body) 2009

Hubble COS (Instrument replacement) 2009
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GROUND BASED

Lunar sample returns
Kuiper Airborne Observatory
Search For Extra-terrestrial Intelligence
SERENDIP I, IL, III, IV, V
SEVENDIP
SETI@Home
SETHI
SPOCK
GALFA HI
DYSON
ASTROPULSE
FLY’sEYE
Infrared Spatial Interferometer
5-10 micron camera
Keck Telescope
PENGUIN (Antarctic)
Auroral Imaging from South Pole
Stardust Cometary Dust Sample Return
Stardust Interstellar Dust Sample Return
Genesis Solar Wind Sample Return
Center For Integrated Space Weather Monitoring
Solar MURI (Solar theory)
CASPER
TEDI Palomar (Near IR)
THEMIS ground observatories
Stardust@home
Automated Geophysical Observatories, (Antarctic)
BOINC (computational facility)
SALT-BVIT (Microchannel plate detectors)
BigBOSS (BAO with LBNL)

BALLOONS

X-ray

Electric Field (~100)

Measurements of the Cosmic Background Radiation
DMR (IR spectrometer in airplane)

HIREX (Hard X-rays)

HEXAGONE (Gamima rays)

PBAR (Magnetic spectrometer)

HIREGS, (Solar gamma-rays)

ANTIPODE (Iron isotopes in galactic cosmic rays)
HEAT (High-energy antimatter telescope)

EXAM (Extragalactic antimatter detector)

IRIS

Kiruna (X-rays)

MAX, MAXIMA, MAXIPOL (CMB)
Circum-Polar Alaska Campaign (Auroral physics)
MAXIS (Antarctic electron precipitation)

MINIS (Antarctic and Alaska electron precipitation)

Nuclear Compton Telescope
EBEX
ROCKETS (~24)
~15 plasma physics
(Canada, Alaska, Norway, Sweden, Brazil, India, Greenland)
Soft X-rays
5 Ultraviolet

Plastic track detectors of solar flare nuclei

1969-
1974-1995

1977-
1997-
1999-
2002-2006
2003-
2003-
2003
2005-
2007-
1984-
1986-
1989-

1967-1974
1967-1974
1974
1976
1978-1982
1989-1992
1989
1978-1990
1990
1990-1993
1990-1994
1993-1995

2000

2002, 2005, 2006
2004, 2009
2007-

1966-1999
1969

1970-1990
1971-1972
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There have been no failures of any Berkeley instruments
on launch. All instruments have been delivered within the
(expanded) schedules and within the (expanded) costs.

“Crash programs fail because they are based on the theory that, with nine women pregnant,
you can get a baby in a month.” - Wernher von Braun 39



CONCLUSION

In terms of the breadth and depth of its research in atmospheric
physics/space physics/astrophysics/cosmology, the number of
missions, the number and quality of its graduates, and its role in
the education of scientists and engineers, the Space Sciences
Laboratory at Berkeley is the premier institution of its kind in the
world.

“Sometimes I think we’re alone in the universe, and sometimes I think we’re not. In either
case, the 1dea 1s quite staggering.” - Arthur C. Clarke
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