Newtonian mechanics incorporates the Newtonian concept of the complete separation of space and time. Einstein’s work on relativistic mechanics comprised two major advances. The first advance is the 1905 Special Theory of Relativity which refers to non accelerating frames of reference. The second major advance was the 1916 General Theory of Relativity which considers accelerating frames of reference and their relation to gravity. The Special Theory is a limiting case of the General Theory of Relativity. The mathematically complex General Theory of Relativity is required for describing accelerating frames, gravity, plus related topics like Black Holes, or extremely accurate time measurements inherent to the Global Positioning System.
General relativity:
It is also known as the general theory of relativity, is the geometric theory of gravitation published by Albert Einstein in 1915 and is the current description of gravitation in modern physics. General relativity generalizes special relativity and refines Newton's law of universal gravitation, providing a unified description of gravity as a geometric property of space and time or four-dimensional space time. In particular, the curvature of space time is directly related to the energy and momentum of whatever matter and radiation are present. The relation is specified by the Einstein field equations, a system of partial differential equations.

General relativity also predicts the existence of gravitational waves, which have since been observed directly by the physics collaboration LIGO. In addition, general relativity is the basis of current cosmological models of a consistently expanding universe.
Gravitational waves are 'ripples' in space-time caused by some of the most violent and energetic processes in the Universe. Albert Einstein predicted the existence of gravitational waves in 1916 in his general theory of relativity. Einstein's mathematics showed that massive accelerating objects (such as neutron stars or black holes orbiting each other) would disrupt space-time in such a way that 'waves' of undulating space-time would propagate in all directions away from the source. These cosmic ripples would travel at the speed of light, carrying with them information about their origins, as well as clues to the nature of gravity itself.
https://www.ligo.caltech.edu/page/what-are-gw

Special theory of relativity:

In physics, the special theory of relativity, or special relativity for short, is a scientific theory regarding the relationship between space and time. In Albert Einstein's original treatment, the theory is based on two postulates 
1. The laws of physics are invariant (that is, identical) in all inertial frames of reference.
2. The speed of light in vacuum is the same for all observers, regardless of the motion of the light source or observer.
Special relativity has a wide range of consequences that have been experimentally verified. They include the relativity of simultaneity, length contraction, time dilation, the relativistic velocity addition formula, the relativistic Doppler effect, relativistic mass, a universal speed limit, mass–energy equivalence,
A defining feature of special relativity is the replacement of the Galilean transformations of Newtonian mechanics with the Lorentz transformations.









[image: C:\Users\User\Desktop\screencapture-hydrogen-physik-uni-wuppertal-de-hyperphysics-hyperphysics-hbase-relativ-ltrans-html-2021-06-04-18_10_33.png]
















	







[image: C:\Users\User\AppData\Local\Microsoft\Windows\INetCache\Content.Word\screencapture-hyperphysics-phy-astr-gsu-edu-hbase-Relativ-tdil-html-2021-11-23-09_53_25.png]























https://physicsworld.com/a/the-invisibility-of-length%E2%80%AFcontraction/
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Length Contraction
Length Contraction is a relativistic effect where length measured in two reference frames with relative motion is different, even if two
identical meter-sticks are used to measure length.

The Proper Length (Lo) is the length measured by observers in reference frames at rest relative to each other which will all be the
same length. Consider a meter stick at rest in cach of the two reference frames O and O’ in Figure ?2. The proper length Lj of the
meter stick in O’ derived from the Lorentz transformation of the measurement of L in O
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Because objects at rest in O are contracted when observed from O’ as well:
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Equation ?? shows the length contraction effect since Lo is decreased by a factor of gamma. The measurement L is shorter than Lo
measured in the frame O, so the proper length of the meter stick is observed to have shrunk in the moving frame. But, since Lo = L
due to the definition of proper length, we get as well:
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Equation ?? tells us that as an object moves it shrinks itself!




