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The Mystery of Gamma-Ray Bursts

Gamma-ray bursts (GRBs) are the most powerful 
explosions the Universe has seen since the Big Bang. Approximately once a 
day, satellites detect one of these brief, but intense, flashes of gamma radiation. They come from all 
different directions in the sky and last from a few milliseconds to a few hundred seconds. So far scientists only 
have a few clues as to what causes them. 
Fortunately, besides the initial burst of gamma rays, there may be a lingering “afterglow” of X-rays and optical 
light revealing the GRB‛s location. Observations of an afterglow can give astronomers the precise position of 
the burst, allowing the “host” galaxy to be detected. This in turn can yield the distance to the GRB, the vital 
characteristic that determines other factors such as the total energy emitted by the GRB. Most GRBs with 
afterglows seem to be caused by supernovae in which the stellar collapse leads directly to the creation of a black 
hole. Still, some questions remain: do all signal the birth of a black hole in a massive stellar explosion? Are some the 
product of the collision of two neutron stars? Or is it another exotic phenomenon that causes some bursts?  
 
NASA‛s Swift satellite may give scientists the tools they need to answer these questions and possibly solve the 
gamma-ray burst mystery. Its three instruments will give scientists the ability to scrutinize gamma-ray bursts like 
never before. Within seconds of detecting a burst, Swift will relay a burst‛s location to ground stations, allowing 
both ground-based and space-based telescopes around the world the opportunity to observe the burst‛s afterglow.  

Background Information

The satellite weighs about 1550 kg and is about 5.6 m high and 5.4 m wide including the solar panels. Swift is able 
to swivel from one object to another in seconds, and detects over 100 bursts a year! The Swift mission‛s purpose i
to precisely locate gamma-ray bursts, and study these amazing sources of energy, including the afterglows.

The Instruments: Swift‛s 3 instruments work together to glean as much information about each burst as possible.

• BAT (Burst Alert Telescope): The initial instrument on-board Swift is the BAT. It will detect and locate about 
two gamma ray bursts per week, relaying a 1-4 arc minute position to the ground within ~ 15 seconds. This position 
will then be used to “swiftly” and autonomously repoint the spacecraft to bring the burst area into the narrower 
fields-of-view of the instruments that have been designed to study the afterglow: The XRT and UVOT.

• XRT (X-Ray Telescope): The XRT is one of Swift‛s two narrow-field instruments. The XRT refines the BAT 
localization to 5 arcseconds accuracy, and measures fluxes, spectra, and light curves of GRBs and afterglows.

• UVOT (Ultra-Violet/Optical Telescope): This is a 30-cm reflecting telescope. The UVOT further improves the 
BAT and XRT localizations, giving a position to 0.3 arcsecond accuracy. The filtered observations acquired reveal 
the behavior of the burst and afterglow over time in different colors. 

Swift will launch in 2004, on a Delta 2320 vehicle from the Cape Canaveral Air Force Station, Cape Canaveral, 
Florida. For detailed descriptions of Swift‛s instruments and science goals, see http://swift.sonoma.edu
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