Biography of Gautam D. Badhwar

Gautam was born on November 8, 1940 near Bombay, India and died on August 28, 2001 in Houston TX.

While completing his undergraduate degrees he worked at the Tata Institute of Fundamental Research in Bombay. He came to the US in 1963 and received his Ph.D. in Physics from the University of Rochester in Rochester NY in 1967. He worked for several years as a research associate at Rochester and came to JSC as National Academy of Science Fellow in 1972 and then accepted a permanent position with JSC in 1974.

Gautams early work in India and at the University of Rochester pioneered the measurements of cosmic rays, including the study of the nuclear interactions of cosmic rays, the inter-planetary electron and gamma-ray compositions, and many firsts in the measurements of the energy spectra and isotopes of hydrogen, helium ions and heavy ions. Gautam liked to understand the instruments with which he worked, and did pioneering studies of the light response of scintillators and of the energy loss processes in silicon detectors. His work was already known worldwide by the early 1970’s and was influential in understanding the characteristics of the particle beams used in the treatment of cancer patients at Lawrence Berkeley Laboratory in the 1980’s and more recently at hospitals in Germany and Japan. 

After arriving at Johnson Space Center in 1972, Gautam made major contributions to NASA’s manned space program and Earth and inter-planetary science goals. His earliest work at JSC included the first measurements of anti-matter in space. In the early 1980’s Gautam made valuable contributions to the Earth Observation Program at Johnson Space Center. Over the years instruments Gautam has designed have flown on many satellites and spacecraft including OSO, the Space Shuttle, the Russian space station Mir and more recently the International Space Station and the MARIE experiment on the Odyssey spacecraft which is about to orbit Mars. The instruments Gautam designed will orbit the Earth and Mars for many years to come providing us with valuable data.

Gautams invaluable contributions supported the health and safety of NASA’s astronauts with regard to their exposures to the radiation risk in space. His energy and enthusiasm turned instruments like the TEPC into reality. We would not know the quality of the radiation to which astronauts on Shuttle, Mir and the International Space Station are exposed without the careful measurements made by Gautam and his colleagues. The models of the galactic cosmic rays and Earths radiation belts developed by Gautam and his colleagues are vital for projecting the exposures astronauts will receive in future manned space flights. In a study of the uncertainties for projecting radiation risks for Mars missions to be published this fall that Gautam co-authored, it is shown that of all the contributions to the uncertainties in risk projections, the environmental ones are the now the smallest. This is a true measure of the achievements provided to NASA over the course of Gautam’s career. This work will be used in future by other scientists for planning exploration missions, making the task of preparing for Mars exploration much easier.

More recently, Gautam had worked on measuring the effects of potential shielding materials on the attenuation of space radiation. These measurements have validated shielding approaches that will be used in the crew quarters of the ISS. Other work studied the Earth’s trapped radiation belts and their evolution with time. His instruments provide a warning alarm for astronauts and cosmonauts on the ISS to protect themselves from high radiation levels caused by solar storms. It will be difficult to find someone able to continue his work at the same level of competence, and even more difficult to find someone to provide the leadership he provided. 

Along the way, Gautam made many other contributions including as a member of the Challenger accident investigation team, the understanding of the beneficial effects of radiation on crop growth, the effects of radiation on electronics damage, studies of cold fusion, the origin and composition of stars and in many others areas that would take too long to note here. He exemplified the spirit of international cooperation that made the NASA-MIR Phase I program a success. This work brought about a tremendously rewarding collaboration between NASA and the Russian Space Agency that has lasted for nearly a decade so far. His experiments testing spaceflight components at particle accelerators throughout the world brought about many friendships and collaborations that increased the value of his work to NASA and the scientific community.

Gautam was very devout to his Hindu faith of birth. One of the teachings of Hinduism is that life can be viewed as an illusion and man must struggle to break-through the illusions of the world to achieve the reality of ones own life. Many theoretical physicists have utilized the results of the numerous experiment findings of Gautam to validate their models. It is truly fitting of this man that a merging of the illusions of abstract theoretical concepts and the electronic signals from detectors came together time and time again to achieve a single reality as represented by the agreement between the two worlds of experimental and theoretical physics.

Gautam has received many awards throughout his career including the Tuli Gold Medal in 1959, an Eastman Kodak Prize for Research in 1965, numerous NASA awards for superior achievement, NASA Exceptional Scientific Achievement Medals in 1991 and 1992, NASA award for Support of the STS-51L Challenger Accident, and a Spaceflight Awareness Award in 2001. He co-authored over 200 refereed journal publications during his career and served as a member of the several committees of the National Council on Radiation Protection and Measurements (NCRP) and on the Committee on Space Research (COSPAR).

Gautam exemplified leadership at several levels including in his breakthrough approach to science, his ability to establish and maintain collaborations, and his many Committee memberships. He also was able to guide his support team to sustain a 110% effort over many years, which brought great rewards for themselves and NASA. During the way he mentored many students at the undergraduate and graduate levels and young scientists in post-doc or other positions. He was greatly admired for not adapting to the high levels of bureaucracy that tends to prevail at NASA from time to time.

Throughout the years Gautam continued to be an example of elegant simplicity in his work and in his life, willing at all times to share his knowledge and his friendship with his colleagues. His sterling human qualities make this a personal loss and a source of great sadness. Gautam is dearly missed by all of us who were lucky to be his friend.
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