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PREFACE

In the past half century astronomers have provided mankind with a new view of the
universe, with glimpses of the nature of infinity and eternity that beggar the imagination.
Particuiarly, in the past decade, NASA’s orbiting spacecraft as well as ground-based
astronomy have brought to man’s attention heavenly bodies, sources of energy, stellar and
galactic phenomena, about the nature of which the world’s scientists can only surmise.

Esoteric as these new discoveries may be, astronomers look to the anticipated Space
Telescope to provide improved understanding of these phenomena as well as of the new
secrets of the cosmos which they expect it to unveil. This instrument, which can observe
objects up to 30 to 100 times fainter than those accessible to the most powerful Earth-based
telescopes using similar techniques, will extend the use of various astronomical methods to
much greater distances. It is not impossible that observations with this telescope will provide
glimpses of some of the earliest galaxies which were formed, and there is a remoter
possibility that it will tell us something about the edge of the universe.

The researches of the past 10 years, plus the possibility of even more fundamental
discoveries in the next decade, are fascinating laymen and firing the imagination of youth.
NASA’s inquiries into public interest in the space program show that a major source of such
interest is stellar and galactic astronomy. NASA’s enabling Act, the Space Act of 1958, lists
a primary purpose of NASA, “the expansion of human knowledge of phenomena in the
atmosphere and space’; the Act requires of NASA that “it provide for the widest
practicable and appropriate dissemination of information concerning its activities and the
results of those activities.”

In the light of the above, NASA is publishing for science teachers, particularly teachers
of secondary school chemistry, "p"hychs and Earth science, the following four booklets
prepared by the Amerlcan Astronomle‘YaLSocxcty, (AAS) with the cooperation of NASA:

‘_Stellar”;S'p‘ectac'le by Dr. W C. Straka,
Phgsws “Jackson State Umvers1ty, Jackson,

Extragaléct?b.zA, tronamy, The Unzverse Beyond our Galaxy
by Dr. Kenneth ‘C.. Jacobs, Department of Astronomy,
University of Virginia, Charlottesville, Vlrglma

Chemistry Between the Stars, by Dr. Rlchard H. Gammon,
National Radio Astronomy Observatory, Charlottesville,
Virginia.

Atoms in Astronomy, by Dr. Paul A. Blanchard, Theoretical

Studies Group, NASA Goddard Space Flight Center,
Greenbelt, Maryland.
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The National Science Foundation has cooperated in this project by funding for ti.
AAS a High School Astronomy Education Workshop in June 1974 at the University of
Richmond in order to give the manuscripts a thorough pedagogic review in terms of
curricular relevance and classroom use. The résulting publications provide exciting accounts
of recent discoveries in the cosmos, anq;of the nature of the scientific thought and
techniques by which scientists are trying to understand these discoveries.

NASA expresses its appreciation to the authors and to the members of the AAS Task
Group on Education in Astronomy (TGEA), whose enthusiasm and energy carried the
project to completion, particularly to Dr. Gerrit L. Verschuur, Director of the Fiske
Planetarium, University of Colorado, who served as Dirgctor of the project; Dr. Donat G.
Wentzel, Astronomy Program, University of Maryland, initiator of the project; Dr. Paul H.
Knappenberger, Jr., Director, the Science Museum of Virginia and Chairman of the TGEA,
who served as Workshop Director, and Herman M. Gurin, Executive Officer of the American
Astronomical Society. To those who were enrolled in the Workshop and to others whose
judgments and suggestions helped give the manuscripts the necessary scientific and
curricular validity, NASA is grateful.

Appreciation is also expressed to the National Science Foundation for its support of
the Workshop, to the University of Richmond for its cordial and efficient service as host to
the Workshop, and to the NASA Goddard Space Flight Center for its assistance in making
possible the publication of this project.

Technical Monitor for the project was Dr. Nancy W. Boggess, Staff Astronomer,
Astrophysics Division, Office of Space Science, NASA. Coordinators of the project were Dr.
Nancy G. Roman, Chief, Astronomy/Relativity, Office of Space Science, NASA, and Dr.
Frederick B. Tuttle, Director, Educational Programs Division, Office of Public Affairs,
NASA. Assisting until his retirement in June 1974, was Mr. Myrl H. Ahrendt, Instructional
Materials Officer, Educational Programs Division.

September 1976 National Aeronautics and Space Administration
- Washington, DC
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FOREWORD

In many respects, astronomy may be regarded as a branch of physics. In no area is this
connection more relevant or obvious than in the field of astronomical spectroscopy. Hence,
more than half of this brochure is devoted to those topics in electromagnetic radiation and
atomic physics needed for an understanding of astronomical applications. Spectroscopy is of
great importance for astronomy since virtually all of our information about the Sun, the
stars, and other bodies in the universe relies upon an analysis of the electromagnetic
radiation we receive from them. ‘

Although intended primarily for teachers, this brochure has been written so that it can
be distributed to students if desired. The first section, Basic Topics, would be suitable for a
ninth-grade general science class; the style-is simple and repetitive, and no mathematics or
physics background is required. The second section, Intermediate and Advanced Topics,
requires a knowledge of the material in the first section and assumes a generally higher level
of achievement and motivation on the part of the student. These latter topics might fit well
into junior-level physics, chemistry, or earth-science courses.

Paul Blanchard
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