




We will learn about…

• The planets in the solar system.

• Other objects, such as moons, comets, asteroids, and dwarf planets.

• How the solar system was created.

Hubble Space Telescope Image of Jupiter
Credits: NASA, ESA, STScI, A. Simon (Goddard Space Flight Center), and M.H. Wong (University of California, Berkeley) and the OPAL team 



Solar system objects

• The solar system is the planetary system containing the Sun and 
the 8 planets orbiting it, including Earth, as well as many smaller 
objects.

• Most other stars have planetary systems too. The term “solar 
system” refers only to the one around our Sun, a.k.a. Sol.

• Other planetary systems are sometimes referred to as exoplanetary 
systems.



Solar system objects

• The 4 planets closest to the Sun are called the inner planets or 
terrestrial planets: Mercury, Venus, Earth, and Mars.

• The inner planets are relatively small.

• They are composed primarily of rock and metal.

• They have solid surfaces with craters, mountains, and volcanoes.



Solar system objects

• The 4 planets farther from the Sun are called the jovian planets or 
giant planets: Jupiter, Saturn, Uranus, and Neptune.

• The giant planets are much larger than the inner planets (1,300 
Earths can fit into Jupiter).

• They are composed primarily of lighter ices, liquids, and gases.

• They do not have solid surfaces – they are basically giant oceans.



The Solar System (sizes to scale, distances not to scale)
Credits: CactiStaccingCrane (Wikipedia)

Dwarf planets



Distances in the Solar System (distances to scale, sizes not to scale)
Credits: CactiStaccingCrane (Wikipedia)



Orbits of the Planets and Dwarf Planets
Credits: OpenStax Astronomy



Mass distribution of the solar system

Object Percentage of Total Mass

Sun 99.80

Jupiter 0.10

Comets 0.0005–0.03 (estimate)

Other planets and dwarf planets 0.04

Moons and rings 0.00005

Asteroids 0.000002 (estimate)

Cosmic dust 0.0000001 (estimate)



Properties of the planets

Name Distance from
Sun (AU)2

Revolution
Period (yr)

Diameter
(km)

Mass
(1023 kg)

Density
(kg/m3)3

Mercury 0.39 0.24 4,878 3.3 5,400

Venus 0.72 0.62 12,120 48.7 5,200

Earth 1.00 1.00 12,756 59.8 5,500

Mars 1.52 1.88 6,787 6.4 3,900

Jupiter 5.20 11.86 142,984 18,991 1,300

Saturn 9.54 29.46 120,536 5686 700

Uranus 19.18 84.07 51,118 866 1,300

Neptune 30.06 164.82 49,660 1030 1,600

https://openstax.org/books/astronomy-2e/pages/7-1-overview-of-our-planetary-system#fs-id1170326168588
https://openstax.org/books/astronomy-2e/pages/7-1-overview-of-our-planetary-system#fs-id1170326176843


Solar system objects

• All planets except Mercury and Venus have moons.

• There are at least 210 moons in the solar system, orbiting planets 
and dwarf planets.

• Some moons are as big as small planets!

• The giant planets also have rings made up of countless small 
bodies, which range in size from grains of dust to mountains.

• Saturn’s rings are the most famous, and easiest to see.



Natural color image of Saturn and 6 of its moons, taken by Cassini in July 2008.
Credits: NASA / JPL / Space Science Institute



Solar system objects

• Asteroids are smaller rocky bodies that orbit the Sun. Most are in 
the asteroid belt, between the orbits of Mars and Jupiter.

• Many are remnants of the initial matter of the solar system, before 
the planets formed.

• Some of the smallest moons of the planets are most likely captured 
asteroids.

• ~60% of the mass of the asteroid belt is contained in the 4 largest 
asteroids: Ceres, Vesta, Pallas, and Hygiea.

• Ceres is the largest asteroid, large enough to be a dwarf planet.



The asteroid belt (white) and some other large groups of asteroids.
Credits: Mdf (Wikipedia)



The asteroids Ceres, Vesta, and Eros compared to the sizes of Pluto and its moon Charon.
Credits: Justin Cowart, NASA/JPL, NASA/JPL-Caltech/UCAL/MPS/DLR/IDA, NASA/Johns Hopkins University Applied Physics Laboratory/Southwest Research Institute/Alex Parker



Solar system objects

• Comets are small icy bodies composed mostly of frozen water 
(H2O), carbon dioxide (CO2), and carbon monoxide (CO).

• They orbit the Sun at much larger distances, where the 
temperature is cold.

• When they get closer to the Sun, they warm up and begin to release 
gases.

• This produces a visible atmosphere (the coma) and sometimes a 
tail.



Comet ISON
Credits: Damian Peach / SkyandTelescope.com



Solar system objects

• The solar system also contains countless grains of broken rock 
called cosmic dust.

• Millions of these particles enter Earth’s atmosphere every day.

• When they do, they burn up and produce a flash of light called a 
meteor. (The meteor is the flash of light, not the particle itself.)

• If a particle is large enough to survive this and land on Earth, it’s 
known as a meteorite.



A meteor during the peak of the 2009 Leonid Meteor Shower
Credits: Navicore (Wikipedia)



View of a meteor from the International Space Station
Credits: Navicore (Wikipedia)



The 60 ton, 2.7 m long Hoba meteorite in Namibia – the largest known intact meteorite.
Credits: Calips (Wikipedia)



Simulation

• I will show you a real-time simulation of the solar system using 
Universe Sandbox:

https://universesandbox.com/

• This software costs money, but it’s worth it! It also has a VR mode.

https://universesandbox.com/

