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The universe is full of matter and the attractive force of gravity pulls all matter together.

The expansion of the universe has not been slowing due to gravity, as everyone thought, it has been accelerating.

Maybe it was a result of a long-discarded version of Einstein's theory of gravity, one that contained what was called a "cosmological constant." Maybe there was some strange kind of energy-fluid that filled space. Maybe there is something wrong with Einstein's theory of gravity and a new theory could include some kind of field that creates this cosmic acceleration.

It turns out that roughly 68% of the universe is dark energy. Dark matter makes up about 27%. The rest - everything on Earth, everything ever observed with all of our instruments, all normal matter - adds up to less than 5% of the universe. Come to think of it, maybe it shouldn't be called "normal" matter at all, since it is such a small fraction of the universe.

Balungi Francis explains this major conundrum in modern science and looks at how scientists are beginning to find solutions to it.
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DARK ENERGY 
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1. EXPANDING UNIVERSE
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Dark energy is a hypothetical form of energy that affects the universe on the largest scales. It's thought to be the cause of the accelerating expansion of the universe. 

Dark energy is an "anti-gravity" force that fills the universe and stretches the fabric of spacetime. It drives cosmic objects apart at an increasingly rapid rate rather than drawing them together as gravity does. 

Dark energy is thought to be present in such a large quantity that it overwhelms all other components of matter and energy put together. 

Dark energy was discovered in 1998 by two international teams that included American astronomers Adam Riess and Saul Perlmutter and Australian astronomer Brian Schmidt.

Why is dark energy repulsive to gravity?

Dark energy is repulsive to gravity because it has a negative pressure and a constant energy density. The pressure is greater than the energy density, which results in a repulsive force. 

Dark energy's negative internal pressure causes repulsive gravity. Dark energy's even distribution means it doesn't have any local gravitational effects, but rather a global effect on the universe. This leads to a repulsive force that accelerates the expansion of the universe. 

Does dark energy interact with gravity?

Dark energy is thought to interact with gravity, but not with any other fundamental forces. 

Dark energy is a mysterious force that causes the universe to expand at an accelerating rate. This acceleration is often described as "anti-gravity" because it appears to counteract the attractive force of gravity. 

Dark energy is distributed evenly throughout the universe, so its effect is not diluted as the universe expands. This means that dark energy doesn't have any local gravitational effects, but rather a global effect on the universe as a whole.

What is the physics behind dark energy?

In Einstein's theory of general relativity, dark energy is a component of the stress-energy tensor in the field equations. In this theory, the shape of space-time corresponds to the matter-energy of the universe. 

Dark energy is a property of space, even empty space. It's not a material that comes from somewhere. As space expands, there's more dark energy because there's more volume. 

Dark energy is thought to be the result of a quantum disentanglement physical process. 

One idea is that dark energy is a fifth fundamental force called quintessence, which fills the universe like a fluid. 

Another explanation is that dark energy is a new kind of dynamical energy fluid or field. It fills all of space, but its effect on the expansion of the universe is the opposite of that of matter and normal energy.

What kind of force is dark energy?

Dark energy is a scalar field, which means it has no direction. It's a repulsive force that causes space-time to expand. 

Dark energy is the dominant component of the universe, making up 69.4% of it. The remaining portion is made up of ordinary matter and dark matter. 

Dark energy is a mysterious force that causes the universe to expand at an accelerating rate. This is contrary to what one might expect from a universe that began in a Big Bang. 

Dark energy's density is very low, much less than the density of ordinary matter or dark matter within galaxies. However, it dominates the universe's mass–energy content because it is uniform across space. 

Some scientists believe that dark energy is a fifth fundamental force called quintessence, which fills the universe like a fluid. Others say that the known properties of dark energy are consistent with a cosmological constant.

What is the equation for dark energy?

In the literature, dark energy is usually described by w ≡ P/ρ, where P and ρ denote its pressure and energy density. Therefore, exploring the evolution of w is the key approach to understanding dark energy.

Is dark energy weaker than gravity?

Some say it's not meaningful to compare dark energy and gravity in terms of strength. Dark energy is extremely weak but constant, while gravity can be very strong or even weaker than dark energy. 

In areas with lots of matter, gravity's attractive forces are greater than dark energy's repulsive forces. In mostly empty space, dark energy's repulsive forces are much larger than gravity's attractive forces. 

Gravity is considered weak compared to other fundamental forces, like electromagnetism and the strong and weak nuclear forces. One reason for this is that gravity's effects are cumulative but are easily overshadowed by other forces at smaller scales.

Dark energy is anti-gravity, but only for space itself. It causes space to repel itself.

Is dark energy just anti-gravity?

Think of dark energy as the "evil counterpart" to gravity–an "anti-gravity" force providing a negative pressure that fills the universe and stretches the very fabric of spacetime. As it does so dark energy drives cosmic objects apart at an increasingly rapid rate rather than drawing them together as gravity does.

When did dark energy overtake gravity?

Dark energy's acceleration likely overtook gravity's pull about 5 billion years ago. Astronomers believe dark energy's repulsive force overtook gravity's attractive force about 5–6 billion years ago. 

Dark energy is thought to have become the dominant force in the universe around 5 billion years ago, and to have started to really dominate around 7 billion years ago. 

Will dark energy overcome gravity?

Dark energy overpowers gravity and is expanding the universe. 

Dark energy is a mysterious force that is causing the expansion of the universe to accelerate. It works against the force of gravity to drive matter in the universe farther apart. 
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