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View of supernova bubble in X-ray and 
visible light

This composite image of the bubble-shaped supernova 
remnant SNR 0509-67.5 combines visible-light 
exposures taken by the Hubble Space Telescope and 
X-ray data taken by the Chandra X-ray Observatory.
The soft green and blue colors in the interior of the
bubble are denser regions of heated material that glow
at X-ray wavelengths. This material is surrounded by
pink-colored gas, which shows the present location
of the shock wave. This expanding blast wave from
the supernova explosion is plowing into surrounding
material, heating it and causing it to glow.

Credit: NASA, ESA, CXC, SAO, the Hubble Heritage Team 
(STScI/AURA), and J. Hughes (Rutgers University)

Supernova Explosion Creates a Bubble of Light

This Hubble Space Telescope image shows what appears 
to be a delicate bubble of gas floating serenely in space. In 
actuality, the bubble is the visible remnant of a powerful 
stellar explosion that took place in the Large Magellanic 
Cloud, a small, neighboring galaxy about 160,000 light-years 
from Earth.  

The bubble, called SNR 0509-67.5 (or SNR 0509 for short), 
was formed from gas being swept up by the expanding 
shock wave from a supernova explosion. Astronomers have 
determined that the explosion was a Type Ia supernova, 
which is an especially energetic and bright variety. Type Ia 
supernova events are thought to result from a white dwarf 
star in a two-star system. The white dwarf robs its partner 
of material, takes on much more mass than it is able to 
handle, and eventually explodes. This explosion destroys 
the star and sends a powerful shock wave into surrounding 
space.  

Despite the brightness of the supernova itself, the bubble 
seen here is quite faint. Ripples in the shell’s surface are 
likely caused by subtle variations in the density of the 
surrounding interstellar gas. The brightest areas of the 
bubble occur wherever the thin shell of gas is viewed 
exactly edge-on. The bubble is 23 light-years across and 
is expanding at more than 11 million miles per hour (18 
million kilometers per hour). Even so, it will take years 
before any discernible motion of the bubble is detectable 
from Earth. 

As seen from Earth, the supernova, which occurred 
about 400 years ago, should have been visible to southern 
hemisphere observers around the year 1600. There are, 
however, no known records of a “new star” in the direction 
of the Large Magellanic Cloud near that time. A more recent 
supernova from that galaxy, called SN 1987A, did catch the 
eye of Earth viewers in 1987 and continues to be studied 
with ground- and space-based telescopes, including Hubble. 

Credit: NASA, ESA, and the  
Hubble Heritage Team (STScI/AURA)
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VOCABULARY:

Shock wave: The expanding outer edge of a region of 
high pressure gas produced by a stellar explosion. This 
expanding pressure wave sweeps outward from the 
explosion site into surrounding space, compressing and 
heating any interstellar gas and dust as it goes.

Supernova(e): The explosive death of a star that ejects the 
star’s outer layers into surrounding space at high velocities. 
The energy output causes its expanding gases to glow 
extraordinarily brightly for weeks or months.
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You can get images and other information about the Hubble Space 
Telescope on the World Wide Web. Visit our website, 
http://hubblesite.org/, and follow the links.
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