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Formation of the Solar System
Scientist believes that the solar system formed about 4.5 billion years ago. The system is believed to contain the stars, the Sun, and the planets. Such planets include Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune, and the dwarf planets such as Pluto, dozens of moons, and millions asteroids, comets, and meteoroids. Several theories of study are used to explain how the system formed. However, the solar system's fundamental properties that any theory of its development should describe. These properties can be grouped into three parts: motion constraints, chemical constraints, and age constraints. In this discussion, we describe the observational constraints, the solar nebula, and the formation of the giant planets
Observational Constraints
Motion Constraints
 In the solar system, there are several regularity movements. For instance, every planet revolves around the Sun in a similar direction and about the same axis of rotation as the Sun. Moreover, most planets spin in the same direction as they revolve, although most moons often have a counterclockwise rotation. The movements of other system members describe a disk shape except for comets and other trans-Neptunian objects. However, a complete theory should also discuss exceptions to these patterns, such as Venus's retrograde rotation.
Chemical Constraints (Zwart, 2019).
In chemistry constraint, we notice that Jupiter and Saturn, dominated by hydrogen and Helium, have roughly the same composition. They are the two most giant planets, having enough gravity to hold any present gas where and when it emerged, and also anticipate that it reflects the initial substance of the solar system. To some point, each other portion of the solar system lacks the lights. A close study of the structure of objects from solar systems reveals a fascinating progression from the metal-rich inner planets to objects with ice-dominated compositions in the outer solar system to those made primarily of rocky materials (Formation of the Solar System | Astronomy, n.d.).
Age Constraints
Regarding age constraints, the radioactive dating indicates some rocks at the Earth's surface for at least 3.8 billion years and lunar samples for about 4.4 billion years. Old meteorites are about 4.5 billion years old, with toxic ages. The age of these necessary original components is seen as the age of the planet system. The similarity of the estimated ages shows us that the planets have evolved in a few tens of millions of years from the solar system formation, and their crusts have cooled down. Furthermore, a thorough study of primitive Meteorites reveals that they consist mostly of material condensed or coagulated by hot gas. Few detectable fragments seem to have existed 4.5 billion years ago before this thermal steam stage.
The Solar Nebula
All the above specifications reflect the basic idea that the Solar System evolved 4,5 billion years ago out of the spinning cloud of vapor and dust is known as the solar nebula. Solar nebula has an original structure close to that of the Sun today. When the solar nebula exploded under its gravity, the material was lowered to the center, condensed, and warmed even further. Increased temperatures vaporized most of the solid material initially present in the shrinking nebula.
The falling nebula started to spin faster at the same time by retaining the angular momentum. The shrinking cloud rotated more rapidly as time went by. The rotation rate is slower at the poles, and it becomes faster as the particles get closer to the equator. Similarly, the nebular material dropped straight into the middle of the nebula's poles, under which orbits were slow. On the other hand, the faster traveling substance dropped into a flat disk around the core object. The presence of this revolving nebula in the form of a disk describes the solar system's basic motions mentioned in the last section. Therefore, since the planes formed from the same spinning disk, they rotate in the same direction (Zwart, 2019).
Formation of the Giant Planets
Protoplanets became even bigger in the outer solar system, with the raw material available including ice, rocks, and weights ten times heavier than Earth. The external solar system protoplanets were so massive that they could attract and retain the surrounding gas. As hydrogen and Helium crashed quickly into their cores, the force of contraction heated the giant planets. However, although they were cooler than their terrestrial siblings, their core temperatures and pressure were much too low to lift to the point that nuclear reactions might begin. The colossal planets eventually cooled to their present state after a few thousand years of glowing dull red.
The gas collapse in the cores of the giant planets from the nebula is an example of how those structures are almost similar to the hydrogen-rich system of the Sun. The procedure was most effective for Jupiter and Saturn, so their compositions are almost "cosmic." Uranus and Neptune produced even less gas, which is why the two planets have compositions that are dominated by the ice and rocky building blocks of large cores instead of hydrogen and Helium. The initial forming cycle stopped after much of the available primary matter was spent, and the solar wind scattered the remaining lighter gas supply (Plummer et al., 2015).
Further Evolution of the System
Today, the comets that we see are just the tip of the cosmic iceberg. It is speculated that most comets are in the Oort cloud, far away from the planet's area. The Kuiper belt, which extends beyond Neptune's orbit, contains additional comets and icy dwarf planets. These ice fragments formed near the original Uranus and Neptune orbits but were expelled by the gravitational force of the giant planets from their initial orbits.
The remainder of the planetary forces and several hundred protoplanets tended to buzz in the universe's inner parts. Collisions between these elements have become inevitable for the long term. At this time, giant collisions possibly removed the mantle and crust of Mercury, reversed the rotation of Venus, and broke most of Earth into the moon. Smaller clashes contributed mass to the internal protoplanets as well. Since the giant planets' gravity may "stir" planetary orbits, the material that affected the inner protoplanets can be found nearly anywhere in the solar system. However, this new substance did not only reflect a small variety of compositions compared to the previous stage of accretion (Plummer et al., 2015).
As a result, most of the debris that reached the inner planets is rich in ice and condensed material in the solar nebula's outer portion. As this comet-like bombardment proceeded, Earth collected water and numerous organic compounds essential for life creation. Mars and Venus possibly gained abundant water, while Mercury and the Moon are building their frozen polar caps.
Conclusion
A viable hypothesis of the solar system's origin must consider motion, chemical, and age constraints. The planetary nebula, survivors which created the solar system, are meteorites, comets, and asteroids. This nebula resulted from the collapsing, surrounded by a small, rotating disk of dust and steam, of an interstellar cloud of gas and dust which contracted. The disk condensation allowed planetesimals to develop, which became planets' building blocks. The accretion of the infalling compounds heated the planets resulting in their distinction. The giant planets could also take and retain gas from the solar nebula. Lastly, the mass of debris was washed up or removed after several thousand years of violent results, and only the asteroids and the cometary remains survived (Zwart, 2019).
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