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March 2, 2008

Bowie Medal Committee

American Geophysical Union

2000 Florida Avenue, NW

Washington DC 20009 USA
Dear Bowie Medal Committee,

It is our distinct privilege to nominate for the 2008 Bowie Medal Professor Charles Barth, a truly outstanding scientist, educator, and scientific leader. Prof. Barth has a long and highly distinguished record of achievement in theoretical and experimental exploration of the Earth's atmosphere as well as a remarkable record of planetary exploration. His great success as a researcher, as an educator, and as an administrator of science makes him exceptionally well qualified to be honored by the AGU with the Bowie Medal.

During the past several decades, humans reached out well beyond their home planet, sending exploratory probes from the nearby planets to the outer regions of the solar system, and providing for the first time close-up views of conditions far removed from our experience on Earth. Colossal challenges were faced by planetary scientists trying to extract understanding of physical processes from the meager data. Throughout most of his career, Charles Barth has played a central role among these scientists in establishing the character of planetary atmospheres. During the same epoch, Dr. Barth carried out a parallel career of investigating the terrestrial middle atmosphere, thereby leading to the recognition of its crucial coupling to both the upper and lower atmosphere. From the beginning of his scientific career, Dr. Barth stood out as one of the very best experimental and theoretical investigators of atmospheric processes. In many areas, his research has provided the foundation for all ensuing work. 

Following completion of his PhD research in 1958 on molecular oxygen emissions relevant to explaining the terrestrial nightglow, Dr. Barth went to Caltech's Jet Propulsion Laboratory. His initial work at JPL was looking at ways to freeze atoms so that the frozen material could be used as rocket fuel. However, rather quickly Dr. Barth became very active in the study of atomic reactions in the upper atmosphere and the ultraviolet observations of such reactions. In 1961, he wrote a chapter in a book that addressed most of the key reactions of atomic nitrogen and oxygen for the upper atmosphere. His work gave theoretical predictions of the altitude distributions of the densities of NO, NO2, and O3 and showed the expected lifetimes of these key molecules in the atmosphere. This research served as the basis of virtually all investigations of nitric oxide, the key carrier of chemical energy between the mesosphere and thermosphere. 

In 1965, Dr. Barth took over the Directorship of the Laboratory for Atmospheric and Space Physics and began a distinguished academic career in the Department of Astro-Geophysics. A new building was built on the CU campus in 1965 to house the newly energized LASP and a remarkable epoch in space exploration began. Dr. Barth not only continued his exploration of the Earth’s upper atmosphere by leading many spectroscopic remote sensing missions, he also began an unprecedented assault on the unknown character of planetary missions. He was Principal Investigator of experiments on Mariner 5 (to Venus), Mariners 6, 7, and 9 (to Mars), and he has been a lead Co-Investigator on Pioneer Venus Orbiter and the highly successful Galileo and, now Cassini missions to the outer planets. He has been PI for more than 50 rocket experiments in Earth's atmosphere, for OGO 2, 4, 5, and 6 spacecraft missions in Earth orbit, and for Apollo 17 and Space Shuttle investigations. We can think of no other scientist with equivalent impact in the observational study of atmospheres of the terrestrial planets. 
Dr. Barth has made numerous discoveries and “firsts” that are too numerous to describe here and certainly cannot all be described here. Selected examples include the identification of a key chemical process for recombining oxygen atoms in the lower thermosphere(the “Barth” mechanism), the  observation and theoretical understanding of the central role of NO as a carrier of chemical energy in the upper atmosphere, definition of the role of photoelectron excitation of atmospheric emission processes, an understanding of the role of hydrogen escape and its role in the evolution of the water budget on terrestrial planets, identification of oxygen emissions in the ionospheric tropical arcs, measurement of the inflow of interstellar atomic hydrogen into the solar system, mapping of ozone on Earth and Mars, observational discovery of major and minor species of the upper atmospheres of Mars and Venus, delineation of the role of solar variability on mesospheric processes, observation of emission processes and fundamental composition of cometary atmospheres, definition of the role of geomagnetic storms on middle atmosphere chemistry, and many others.

A most remarkable achievement in Prof. Barth's career has been his development of scientific satellite programs within the university laboratory setting. In 1979 he was selected as PI for the Solar Mesosphere Explorer (SME) program. Dr. Barth convened a team of scientists, an industrial partnership with Ball Aerospace, a set of engineers and technicians, and the political alliances necessary to build and operate an entire space mission. A key element of this and other LASP programs was the inclusion of students in roles ranging from development of the initial concept through hardware construction, and eventual on-orbit operations and data analysis. Through Dr. Barth’s influence countless students were turned into valuable scientists and engineers. SME operated magnificently from 1981 to 1989. SME returned outstanding data on the solar UV spectrum and the variations of ozone and nitric oxide in Earth's mesosphere and thermosphere.

In 1992, Dr. Barth stepped down from the Directorship of the Laboratory for Atmospheric and Space Physics, but by no means did he retire. Dr. Barth and his team were actively and enthusiastically on the hunt for a new small satellite program under the USRA (Universities Space Research Association) Student Explorer Demonstration Initiative (STEDI). Dr. Barth proposed to design, build, test, and operate a complete spacecraft. He envisioned a mission that would be accomplished with a large proportion of work being carried out by students and within an overall budget of only $4 million. USRA very wisely chose Dr. Barth to lead the first STEDI mission which was dubbed SNOE – the Student Nitric Oxide Explorer. Only Charles Barth could have really pulled this off. But pull it off he did. SNOE was successfully launched in February 1998 and it worked superbly well until its atmospheric re-entry nearly 6 years later.

In summary, Dr. Barth’s science has set him apart as an extraordinary member of AGU by making brilliant pioneering contributions to space physics, aeronomy, atmospheric science, and planetary science. His far-reaching work is widely recognized and cited by junior and senior scientists alike. He has trained several generations of students and post docs who have gone on to their own distinguished careers. He has remained at the forefront in a variety of fields simultaneously, and is a true scientific leader. His very large number of co-authors demonstrates his willingness to embrace the AGU spirit of unselfish cooperation in science. As demonstrated by the supporting letters, he is a person of immense accomplishment. We urge AGU to recognize a giant of space research with the 2008 Bowie Medal.

Sincerely,

Daniel N. Baker, Ph.D.

Director, Laboratory for Atmospheric and Space Physics

Professor, Astrophysical and Planetary Sciences

Professor, Department of Physics

Fellow, AGU

Fellow, AAAS

Robert R. Meier, Ph.D.

Professor of Space Science
Department of Physics and Astronomy
George Mason University

Fellow, AGU

Fellow, APS

