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Disk around a Black Hole in Galaxy NGC 7052
Hubble Space Telescope Field Planetary Camera 2•Wide



HUBBLE UNCOVERS DUST DISK AROUND A MASSIVE BLACK HOLE

Resembling a gigantic hubcap in space, a 3,700 light-year-diameter dust disk encircles a
300 million solar-mass black hole in the center of the elliptical galaxy NGC 7052.

The disk, possibly a remnant of an ancient galaxy collision, will be swallowed up by
the black hole in several billion years.

Because the front end of the disk eclipses more stars than the back, it appears darker. Also, because dust absorbs blue light more effectively than
red light, the disk i s redder than the rest of the galaxy (this s ame phenomenon causes the Sun to appear red when it sets in a smoggy afternoon).

This NASA Hubble Space Telescope image was taken with the Wide Field and Planetary Camera 2, in visible light. Details as small as 50 light-
years across can be seen.

Hubble's Faint Object Spectrograph (replaced by the STIS spectrograph in 1997) was used to observe hydrogen and nitrogen emission lines from
gas i n the disk. Hubble measurements show that thed i sk rotates like an enormous carousel, 341,000 miles per hour (155 kilometers per second)
at 186 light-years from the center.

The rotation velocity provides a direct measure of the gravitational force acting on the gas by the black hole. Though 300 mi llion times the mass
of our Sun, the black hole is still only 0.05 per cent of the total mass of the NGC 7052 galaxy. Despite its size, the disk is 100 times less
massive than the black hole. Still, it contains enough raw material to make three million sun-like stars.

The bright spot in the center of t h e disk is the combined light of stars that have c rowded around the black hole due to its strong gravitational
pull. This stellar concentration matches theoretical models linking stellar density to a central black hole's mass.

NGC 7052 i s a strong source of radio emission and has two oppositely directed `jets' emanating from the nucleus. (The jets are streams of
energetic electrons moving in a strong magnetic field and unleashing radio energy).

Because the jets in NGC 7052 are not perpendicular to the disk, it may indicate that the black hole and the dust disk in NGC 7052 do not have
a common origin. One possibility is that the dust was acquired from a collision with a small neighboring galaxy, after the black hole had already
formed.

NGC 7052 i s located in the constellation of Vulpecula, 191 million light-years from Earth.

Credit: Roeland P. van der Marel (STScI), Frank C. van den Bosch (Univ. of Washington), and NASA.

A caption and image files are available via the Internet at http://oposite.stsci.edu/1998/22/.
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