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What Are Black Holes?
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Artist's impression of a black hole (Credit: ESA/NASA)
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 Black holes are regions of space that are infinitely dense
 The gravitational field around a black hole is so strong that it warps space and time
 Gravity is so strong near a black hole that even light cannot escape
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The affect on space -time produced by a black
hole (Credrj; Keck observatory) :-ﬁ_ ——
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Artist’'s impression of a black hole X-ray binary
(Credit: NASA)
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 There are two types of black holes. 
 Small black holes with masses of a few to a hundred times the mass of our Sun are called “stellar mass black holes”.
 Stellar mass black holes have been found in binary star systems called “X-ray binaries”.
 If the black hole is close enough to the other star, its gravitational pull can strip gas from the other star.
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Animation of a black hole X-ray binary (Credit: NASA)
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 The gas has angular momentum, and so it doesn’t just fall into the black hole but instead forms a disc, much like water swirling down a plug hole in a bathtub.
 The gas heats up to very high temperatures due to friction, and shines brightly in X-rays (which is why they’re called X-ray binaries).
 The friction transfers angular momentum outwards, allowing the gas nearest the black hole to fall in.
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 Extremely big black holes are also found in the centers of most (maybe all) large galaxies.
 These types of black holes are called “supermassive black holes”, and they weigh between ~1 million to 10 billion times the mass of our Sun.
 The black hole in the centre of our own galaxy (called Sagittarius A star) 
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Hubble image of the intermediate mass black hole HLX-1 in the galaxy ESO 243-49 (Credit: NASA/ESA/S. Farrell)

What about middle-weight black holes?
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 Black holes are regions of space that are infinitely dense
 The gravitational field around a black hole is so strong that it warps space and time
 Gravity is so strong near a black hole that even light cannot escape



Black Hole Formation

Animation of a star going supernova (Credit: Hayden Planetarium)

Supernova explosion
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Black Hole Formation

Supernova
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Hubble image of a supernova (Credit: NASA/ESA/High-Z supernova team)



Presenter
Presentation Notes
 Black holes are regions of space that are infinitely dense
 The gravitational field around a black hole is so strong that it warps space and time
 Gravity is so strong near a black hole that even light cannot escape



THE UNIVERSITY OF

%5 SYDNEY Black Hole Formation

Supernova remnant Cassiopeia A (Credit: NASA/ESA) '
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~ Remnant of a supernova
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Black Hole Formation

The merging galéxies NGC 2207 and IC 2163 (Credit: ESO)
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Merging galaxies
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-Gravitationz;l lensing of a distant galaxy by a galaxy cluster (Credit: NASA/ESA)
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Gravitational lensing
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Stars moving around the Saggitarius A*, the central black hole in the Milky Way
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The nearby galaxy Centaurus A (Credit: NASA/CXC/CfA/R. Kraft)

C'entaurus'A
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Ariimation of a star-being torn apart by a.black hole (Credit:'NASA}G'SFC) " =¥

~ Astar tom apart by a black hole
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Radio jets from a black hole
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Guasar 3CT75

VLA Somn image (o) NEAD 1996
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