Black holes

(5)What is a black hole?

   A black hole is a region of space that has so much mass concentrated in it that there is no way for a nearby object to escape its gravitational pull. Since our best theory of gravity at the moment is Einstein's general theory of relativity, we have to delve into some results of this theory to understand black holes in detail, but let's start of slow. 

 (6)  Suppose that you are standing on the surface of a planet. You throw a rock straight up into the air. Assuming you don't throw it too hard, it will rise for a while, but eventually the acceleration due to the planet's gravity will make it start to fall down again.(7) If you threw the rock hard enough, though, you could make it escape the planet's gravity entirely. It would keep on rising forever. The speed with which you need to throw the rock in order that it just barely escapes the planet's gravity is called the "escape velocity." As you would expect, the escape velocity depends on the mass of the planet: if the planet is extremely massive, then its gravity is very strong, and the escape velocity is high. A lighter planet would have a smaller escape velocity. The escape velocity also depends on how far you are from the planet's center: the closer you are, the higher the escape velocity. 

(8)   Now imagine an object with such an enormous concentration of mass in such a small radius that its escape velocity was greater than the velocity of light. Then, since nothing can go faster than light, nothing can escape the object's gravitational field. Even a beam of light would be pulled back by gravity and would be unable to escape. 

 (9)  The idea that black holes are exist was even in the 18th century. Almost immediately after Einstein developed general relativity, Karl Schwarzschild discovered a mathematical solution to the equations of the theory that described such an object. It was only much later in the 1930’s that people thought seriously about the possibility that such objects might actually exist in the Universe. The researchers showed that when a massive star runs out of fuel, it is unable to support itself against its own gravitational pull, and it should collapse into a black hole. 

  (10) In general relativity, gravity is a manifestation of the curvature of spacetime. Massive objects distort space and time, so that the usual rules of geometry don't apply anymore. Near a black hole, this distortion of space is extremely severe and causes black holes to have some very strange properties. In particular, a black hole has something called an 'event horizon.' This is a spherical surface that marks the boundary of the black hole. You can pass in through the horizon, but you can't get back out. In fact, once you've crossed the horizon, you're doomed to move inexorably closer and closer to the 'singularity' at the center of the black hole. Trying to avoid the center of a black hole once you've crossed the horizon is just like trying to avoid next Thursday.

How big is a black hole?

(11)   There are at least two different ways to describe how big something is. We can say how much mass it has, or we can say how much space it takes up. Let's talk first about the masses of black holes. 

 (12)  There is no limit in principle to how much or how little mass a black hole can have. The most of the black holes were produced in the deaths of massive stars, and those black holes weigh about as much as a massive star. A typical mass for such a stellar black hole would be about 10 times the mass of the Sun, or about 10^{31} kilograms. (10^{31} means a 1 with 31 zeroes after it, or 10,000,000,000,000,000,000,000,000,000,000.).

   The more massive a black hole is, the more space it takes up. There is such a theory that the radius of the horizon and the mass are directly proportional to one another: if one black hole weighs ten times as much as another, its radius is ten times as large. So a typical 10-solar-mass black hole would have a radius of 30 kilometers, and a million-solar-mass black hole at the center of a galaxy would have a radius of 3 million kilometers. Three million kilometers may sound like a lot, but it's actually not so big by astronomical standards 

What would happen to me if I fell into a black hole?
 (13)  Let's suppose that you get into your spaceship and point it straight towards the million-solar-mass black hole in the center of our galaxy. You start from a long way away from the black hole. What happens? At first, you don't feel any gravitational forces at all. Since you're in free fall, every part of your body and your spaceship is being pulled in the same way. As you get closer and closer to the center of the hole, though, you start to feel "tidal" gravitational forces. Imagine that your feet are closer to the center than your head, so your feet feel a stronger pull than your head does. These tidal forces get more and more intense as you get closer to the center, and eventually they will rip you apart.
   How long does the whole process take? Well, of course, it depends on how far away you start from. In general, it takes you about 8 minutes to reach the horizon and it takes you only another seven seconds to be in the center of black hole.
If a black hole existed, would it suck up all the matter in the Universe?

 (14)  No. A black hole has a "horizon," which means a region from which you can't escape. But as long as you stay outside of the horizon, you can avoid getting sucked in. In fact, to someone well outside of the horizon, the gravitational field surrounding a black hole is no different from the field surrounding any other object of the same mass. In other words, a one-solar-mass black hole is no better than any other one-solar-mass object (such as, for example, the Sun) at "sucking in" distant objects.
What if the Sun became a black hole?
 (15)  Well, first, let me assure you that the Sun has no intention of doing any such thing. Only stars that weigh considerably more than the Sun end their lives as black holes. What if the Sun *did* become a black hole for some reason? The main effect is that it would get very dark and very cold around here. (16)The Earth and the other planets would not get sucked into the black hole; they would keep on orbiting in exactly the same paths they follow right now. Why? Because the horizon of this black hole would be very small -- only about 3 kilometers. We shouldn’t be afraid of it.
How do black holes evaporate?

 (17)  Stephen Hawking came up with theoretical arguments showing that black holes are not really entirely black: due to quantum-mechanical effects, they emit radiation. The energy that produces the radiation comes from the mass of the black hole. Consequently, the black hole gradually shrinks. The black hole continues to radiate more and more intensely and to shrink more and more rapidly until it presumably vanishes entirely. 

  (18) Actually, nobody is really sure what happens at the last stages of black hole evaporation. The entire subject of black hole evaporation is extremely speculative. Physicists *think* that we have the correct theories to make predictions about black hole evaporation, but without experimental tests it's impossible to be sure.
(19) On the right picture the death of a massive star is showed and the appearing of a black hole.

(20) It is a picture of a black hole, which is found in our galaxy in the Pegas constellation.

(21) It is showed a cosentration of four black holes (A, B, C, and D) around the fifth which is in the center.
(22) Really, the viewer couldn’t see the black holes, because it is «black»(the left picture).But when the light come nearer the black hole, it starts to shine because of the heating(the right picture).
