Astronomy & Astrophysics : An Introductory Survey
A lecture series by Prof. G. Srinivasan
A ‘Golden Jubilee Celebration’ Event of the Astronomical Society of India OAE Center

India

Lecture 32 : The Gamma Ray Universe

One of the new windows to the universe is Gamma Ray Astronomy. This branch of astronomy came of age during the past
twenty years. Today, one can detect gamma rays with energies from MeV to TeV. Low energy gamma rays come from the
interstellar medium, supernova remnants, etc. High energy gamma rays are associated with very energetic sources, such as
Pulsars, Quasars, Active Galactic Nuclei, etc. This lecture discusses various sources of gamma rays, as well as various
emission mechanisms, in particular Compton scattering.
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Gamma rays are the most energetic form of light. Since the launch of Fermi in 2008, its Large Area Telescope (LAT) observes
the entire sky in high-energy gamma rays every three hours, creating the most detailed map of the universe ever known at these
energies. The above illustration placing the Fermi measurements in perspective with other well-known features of cosmic
history. Star formation reached a peak when the universe was about 3 billion years old and has been declining ever since.
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The Compton Gamma Ray Observatory (CGRO), launched on April 5, 1991, helped helped open up a new window
to the cosmos during its 20 year long lifetime. CGRO was placed in an orbit some 450 kilometers above Earth’s
surface to avoid atmospheric drag and steer clear of the hazardous radiation in the Van Allen belts. The above
illustration shows the locations of its four instruments, the Burst And Transient Source Experiment (BATSE), the
Oriented Scintillation Spectrometer Experiment (OSSE), the Imaging Compton Telescope (COMPTEL), and the
Energetic Gamma Ray Experiment Telescope (EGRET). [Goddard Space Flight Center, NASA]
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