


Section 1: The Solar System

• A. Ideas about the night sky have changed 

over time.  

• Lets review the history we learned earlier. 



1. Earth Centered Model

• -early Greeks 

thought planets, 

Sun, Moon and 

stars rotated 

around Earth. 



2. Sun-centered model

• -Nicolas Copernicus and Galileo Galilei

observed that the Moon revolved around 

Earth and that Earth and the other planets 

revolved around the Sun . 



3. Modern View

• -solar system includes sun, EIGHT planets, 

many small objects and a huge volume of 

space.  

– A. Sun is the center of the solar system

– B. All other objects in the solar system revolve 

around the Sun. except for moons. 





In the beginning…..

• Genesis 1:1 

• 1 In the beginning God created the heavens 

and the earth.

• Genesis 2

• 1 Thus the heavens and the earth were 

completed in all their vast array.



Remember…

• The Theories that science gives us are based 

on an interpretation of evidence, some of 

which was also based on theory.  

• They are NOT fact.  

• Why do we learn them?  So that we will be 

able to answer those who question us about 

our faith and because it will be on our 

SAT’s. 



B. How the Solar System formed!!



A star that explodes 

is said to have gone

SUPERNOVA.  It 

produces a lot of 

ejected matter.





Part 1 of the theory

• 1. A nebula of gas, ice, and 

dust slowly formed in space. 



Horsehead

Nebula

in the 

Constellation

Orion
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Next part of the theory

• 2. A cloud of material in the nebula slowly 

rotated in space. 

• 3. Shock waves might have caused the 

cloud to contract, and the matter was 

squeezed into less space. 



Shock wave from space 
start gravitational forces 
spinning and collapse the 
material found in the 
nebula. Most of the 
material would fall to the 
center forming the sun 
(99% of the System’s 
mass).



Next part of the theory

• 4. The cloud became more dense, rotated 

faster, heated up, and flattened to form a 

disk. 

• Problem:  For this to have happened in this 

way, the sun would be rotating MUCH 

faster than it is.  One rotation in a few hours 

not one in a month. 



Next part of the theory…

• 5. As the cloud contracted, it grew warmer, 

triggering a nuclear fusion reaction that 

created the Sun.  



Next..

• 6. the leftover matter became the planets 

and asteroids. 

– A. first four inner planets—small and rocky 

with iron cores. 

– B. Last five outer planets---large and 

lightweight except for Pluto. 



Formation of the Solar System

http://www.cnn.com/TECH/space/9804/21/nasa.planets/planet.formation.38.4.3.mov


C. Planet Motion

• 11. Copericus—planets had circular orbits 

around the sun. 



• 2. Johannes Kepler---German 

mathematician

• A. discovered that the planet orbits were 

elliptical and that the Sun was not directly 

in the center of the orbits

• B. determined that planets do not orbit the 

Sun at the same speed. 





Look at Pluto’s orbit.  This is one reason it is not 

considered a planet.



Check out Pluto’s orbit!!!



Section 2 

•The Inner Planets 



Planets closest to the 
sun lost their low mass 
gases ( H and He) due 
to the heat from the 
sun.
These are the inner or 
terrestrial planets.

NASA



Planets further from 
the sun kept their 
light gases and 
formed the gas 
giants with small 
rocky cores.

NASA



Gas giants

http://www.windows.ucar.edu/



Scale of sun and planetsNASA





A. Mercury

• -closest to the sun, second-smallest planet

• 1. weak magnetic field suggest an iron core

• 2. Has many craters and high cliffs

• 3. No true atmosphere, so surface 

temperatures range from very hot to very 

cold. 



Diameter: 4876 Kilometers (Km)

DISTANCE FROM SUN: 36 million

miles (57.9 million km).

REVOLUTION AROUND SUN: 88 days.

ROTATION: 59 days.

DENSITY: 5.4 x that of water.

MASS: 0.06 x that of earth

SURFACE TEMPERATURE: 806°F

(430°C) on day side,-297°F (-183°C)

on night side. 

NASA



Close up pictures of Mercury look a lot like the moon!

NASA



Very cratered like the moon.  Too hot to 

have an atmosphere. NASA





B. Venus

• Second from the Sun and similar to Earth in 

size and mass

• 1. Extremely dense atmosphere of clouds

• 2. Carbon dioxide gas traps solar energy

– A. Causes an intense greenhouse effect

– B. results in surface temperatures between 

450 C and 475 C



Diameter: 12,107 Km

DISTANCE FROM SUN: 67.2 

million  miles (107 million Km)

REVOLUTION AROUND 

SUN: 225  days.

ROTATION: 243 days.

DENSITY: 5.2 x that of water.

MASS: 0.815 x that of Earth.

SURFACE TEMPERATURE: 

850°F 

NASA



Strange ―pancake‖ volcanoes on Venus

NASA



Surface features on Venus.

NASA



Goldilocks condition – being located at 
just the right distance from a star so that 
conditions are appropriate for life to 
exist.



C. Earth 

• -third planet from the Sun

(diameter 12,755 Km)

• 1. Average distance between Earth and the 

Sun is 150 million km

• 2. Water exists on surface as solid, liquid 

and gas.

• 3. More than 70 percent of surface covered 

with water. 

• 4. Atmosphere protects surface from most 

meteors and Sun’s radiation.





D. Mars

• -fourth planet from the Sun

• 1. Called red planet because of iron oxide in 

rocks makes them reddish-yellow

• 2. Polar ice caps made mostly of frozen 

carbon dioxide and frozen water

• 3. Has largest volcano in the solar system

• 4. Soil shows NO evidence of life. 



5. Has gullies and deposits of soil and rocks, 

which may indicate the presence of liquid 

groundwater. 

6. Thin atmosphere of mostly carbon dioxide

7. Strong winds caused by difference in 

temperature between day and nith. 

8. Is tilted on its axis which causes seasons

9. Two small moons: Phobos and Deimos. 



Diameter: 6794 Km         

DISTANCE FROM SUN: 

141,525,900  miles 

(229 million Km)

REVOLUTION AROUND 

SUN: 687 days

ROTATION: 24.6 hours

DENSITY: 3.9 x that of water

MASS: 0.1 x that of Earth

SURFACE TEMPERATURE: 

variable,  averages minus 85°F
NASA



Volcanoes
Valley deeper than the Grand Canyon.

NASA



Signs of previous water on Mars

NASA
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Surface of Mars
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Deimos

Moons of Mars are ―captured‖ asteroids.

NASA



Phobos

NASA





NASA



Movie of close-up

NASA

http://near.jhuapl.edu/iod/20010205/QT_XLarge.mov
http://near.jhuapl.edu/iod/20010205/QT_XLarge.mov
http://near.jhuapl.edu/iod/20010205/QT_XLarge.mov


THE OUTER PLANETS 

Section 3 





Diameter: 142,983 Km

DISTANCE FROM SUN: 

484 million  miles 

(777 million Km)

REVOLUTION : 11.86   years.

ROTATION: 9.9 hours.

DENSITY: 1.3 x that of water.

MASS: 318 x that of Earth.

SURFACE TEMPERATURE:

-236°F  (-149°C) at cloud tops.

NASA



NASA



A. Jupiter

• Fifth planet from the Sun, largest planet in 

the solar system

• 1. Atmosphere-primarily hydrogen and 

helium

• A. Below atmosphere, liquid hydrogen and 

helium are suspected.  

• B. Solid rocky core may exist below liquid 

level. 



NASA

C. The Great Red Spot is 

the most spectacular of 

Jupiter’s many constant 

high-pressure gas storms. 



NASA



Movie of atmospheric movement

NASA

http://www.star.ucl.ac.uk/~idh/solar/cap/jup/vjupitr1.htm


NASA

2. Has at least 16 moons-four 

are relatively large and have 

atmospheres

a. Io is very volcanically 

active: the closest large moon 

to Jupiter. 



B. Europa-

composed 

mostly of 

rock; may 

have an 

ocean of 

water 

under a 

thick layer 

of ice. 



NASA

C. 

Ganymede-

largest moon 

in solar 

system, even 

larger than 

planet 

Mercury



NASA

d. Callisto-cratered rock and ice curst may 

surround a salty ocean and rock core. 



NASA



B. Saturn-sixth planet from the 

Sun, second largest in the solar 

system, lowest density



Diameter: 120,536 Km  

DISTANCE FROM SUN: 887 million  miles :1,429 million Km 

REVOLUTION AROUND SUN: 29.5  years.

ROTATION: 10 hours, 14 minutes.

DENSITY: 0.7 x that of water.

MASS: 95 x that of Earth.

SURFACE TEMPERATURE: -288°F  (-178°C) at cloud tops. 

NASA



NASA

1. Thick outer 

atmosphere of 

hydrogen, helium, 

ammonia, methane 

and water vapor. 

2. Might have a small, 

rocky core. 

3. Each large ring 

composed of 

thousands of ringlets 

of ice and rock 

particles. 



video of storm on Saturn
NASA

http://www.nineplanets.org/pxsat.html


Largest moon in the solar system – Mission dropped into its 

atmosphere and onto the surface on Jan. 14, 2005.
NASA

1. Has at least 30 

moons

a. Largest 

moon, Titan, 

is larger 

than the 

planet 

Mercury

b. Thick 

clouds on 

Titan 

prevent 

scientists 

from seeing 

the surface. 



NASA





Diameter: 51117 Km

DISTANCE FROM SUN: 1.8   

billion  miles

(2871 million Km)

REVOLUTION AROUND SUN: 

84  years.

ROTATION: 17.2 hours.

DENSITY: 1.3 x that of water.

MASS: 14.5 x that of Earth.

SURFACE TEMPERATURE: 

-297°F  at cloud tops. 

NASA



NASA

C. Uranus-seventh planet 

from the Sun, large and 

gaseous

1. Has thin, dark rings

2. Atmosphere of 

hydrogen, helium, and 

methane

3. Methane makes the 

planet bluish-green in 

color

4. Axis of rotation nearly 

parallel to plane of 

orbit



-usually the eighth planet from the 

Sun, large and gaseous



Diameter: 49527 Km

DISTANCE FROM SUN:

2.8 billion  miles 

(4496 million Km)

REVOLUTION ROUND 

SUN: 164  years.

ROTATION: 17.2 hours.

DENSITY: 1.6 x that of 

water.

MASS: 17 x that of earth.

SURFACE TEMPERATURE: 

-392°F  at cloud tops. 

NASA



NASA

1. Bluish-green colored atmosphere similar to that of 

Uranus

2. Storms on Neptune reveal an active and rapidly 

changing atmosphere



NASA

3. Has eight moons, of which 

pinkish Triton is largest. 





Diamter: 2390 Km

DISTANCE FROM SUN: 3.7 billion

miles (average 5869 million Km) 

REVOLUTION AROUND SUN: 248  years.

ROTATION: 6.4 days.

DENSITY: 2x that of water.

MASS: .002 x that of Earth.

SURFACE TEMPERATURE: -387°F

to -351°F
-usually the ninth planet from the sun

-occasionally closer to the Sun than Neptune,

Smallest planet in the solar system. 

Pluto is now considered a ―dwarf planet‖ 

because it does not ―clear out‖ its orbital path. 

1. Has a thin atmosphere and a solid, rocky 

surface. 



• 2. Discovered in 1978, moon Charon is half 

the planet’s size. 

• 3. Hubble Space Telescope reveals group of 

icy comets named Kuiper Belt near 

Neptune’s Orbit. 



NASA

Pluto is now considered a 

dwarf planet in the Kuiper

Belt.



What is the difference?

• Planet= an object that orbits the sun AND is 

large enough to have become round due to 

the force of its own gravity.

– Also dominates the neighborhood around its 

orbit.

– And cleans up their orbits of asteroids and other 

small space objects



• Dwarf planet= a spherical object that fails to 

clear its neighborhood around it’s orbit. 

• 44 dwarf planet discovered so far

• One is larger but more distant than Pluto 



Diameters of the planets 

Sun: 1,392,000 Km

Mercury: 4876 Km

Venus: 12,107 Km

Earth: 12,755 Km

Mars: 6794 Km

Jupiter: 142,983 km

Saturn: 120,536

Uranus: 51,117 Km

Neptune: 24,300 Km

Pluto: 2390 Km



Section 4
Other objects in the 

Solar System

Movie 

click 

picture 



C

A. Comet-dust and rock particles 

combined with frozen water, 

methane, and ammonia. 



1. Halley’s comet 

• -orbits the Sun every 76 years.
http://www.dailygalaxy.com/my_weblog/2010/09/did-aristotle-sight-halleys-comet.html  



Comets probably come from two 
areas of the Solar System:

1. The Kuiper belt – found just 
outside the orbit of Neptune. 
(home of short period 
comets) like Halley’s Comet.

2. The Oort Cloud



2.The Oort Cloud- a possible large 
group of comets surrounding solar 
system beyond Pluto’s orbit.

-(possible home of long period 
comets)

1 AU= about 93 million miles



Open Issues

The very existence of the Oort Cloud is only a working hypothesis. Our only evidence is very 

indirect. 

HST's recent images seem to confirm the existence of the Kuiper Belt. But how many objects are 

there? What are they made of? 

New Horizons will go to a KBO after it passes Pluto (assuming its funding continues!). 

http://nineplanets.org/help.html
http://nineplanets.org/help.html
http://pluto.jhuapl.edu/
http://nineplanets.org/pluto.html


• In 1950 Jan Oort noticed that 

• no comet has been observed with an orbit that indicates that it came from interstellar 

space, 

• there is a strong tendency for aphelia of long period comet orbits to lie at a distance of 

about 50,000 AU, and 

• there is no preferential direction from which comets come. 

• From this he proposed that comets reside in a vast cloud at the outer reaches of the solar 

system. This has come to be known as the Oort Cloud. The statistics imply that it may 

contain as many as a trillion (1e12) comets. Unfortunately, since the individual comets 

are so small and at such large distances, we have no direct evidence about the Oort

Cloud. 

• The Oort Cloud may account for a significant fraction of the mass of the solar system, 

perhaps as much or even more than Jupiter. (This is highly speculative, however; we 

don't know how many comets there are out there nor how big they are.) 

• In 2004, the discovery of an object known as 2003 VB12 "Sedna" was announced. Its 

orbit is intermediate between the Kuiper Belt and what was previously thought to be the 

inner part of the Oort Cloud. Perhaps this object is the first of a new class of "inner Oort

Cloud" objects. 

• But Kuiper Belt and the Oort Cloud are more than distant curiosities. They are relatively 

pristine remnants of the nebula from which the entire solar system was formed. Their 

composition and distribution places important constraints on models of the early 

evolution of the solar system

•

Read more about Kuiper-Oort by nineplanets.org

http://nineplanets.org/help.html
http://nineplanets.org/comets.html
http://nineplanets.org/help.html
http://nineplanets.org/help.html
http://nineplanets.org/jupiter.html
http://nineplanets.org/sedna.html
http://nineplanets.org/help.html
http://nineplanets.org/origin.html
http://nineplanets.org/kboc.html
http://nineplanets.org/kboc.html
http://nineplanets.org/kboc.html
http://nineplanets.org/


NASA



http://www.solarviews.com/cap/comet/kuiper3.htm



Hale-Bop

3. Amateur astronomers discovered 

Comet Hale-Bopp in 1995



4.Comet structure-large dirty 

snowball of frozen rock and ice. 

• 3 parts:

– Nucleus

– Coma

– Tail: always points 

away from sun

Nucleus and coma 

make up the head .





NASA

A. Ice and dust vaporize 

as comet nears Sun. 

B. Vaporized material 

forms bright cloud 

called coma around 

comet nucleus



Comet
C. Solar wind pushes on gas and dust in 

the coma, causing the particles to form a 

tail that always points away from the sun. 





@ D. Eventually, most of the ice in the 

comet’s nucleus vaporizes, leaving only 

small particles. 



Comet animation

http://athene.as.arizona.edu/~lclose/teaching/nats102/comet.mov


NASA

Some famous comets. 





http://www.astr.ua.edu/keel/comets/hbirtf.jpg


http://www.astr.ua.edu/keel/comets/halley2x.jpg


Comet Hyakutake 1996



NASA

So….. What is left when all the ice 

burns off??????

B. Small pieces of the old comet’s 

nucleus

That become……





1. Meteoroid

• -name given to small pieces of 

comet when they move through 

space. 

• Could also be a small piece of 

an asteroid or planet broken off 

during a collision 



2. Meteor-small meteoroid that 

burns up in Earth’s atmosphere. 



3. Meteor showers-occur when Earth’s orbit 

passes through a group of meteroids that enter 

the atmosphere. 





Video



4. Meteorite

• -meteroid that strikes the Earth

– Doesn’t burn up completely



NASA

Craters are evidence of meteorites hitting the Earth. 

-The meteorites break up into very small pieces on 

impact but can be found using instruments that detect 

radiation. 



One of the best places to look for meteorites is Antarctica!

NASA



NASA



NASA



NASA



Asteroids

• Definition: objects that are too small and 

numerous to be considered planets

• Very rocky

• -not round 

C. Asteroid –rock similar to that which 

formed planets 



Asteroid Belt

Asteroid Belt: The 

region between the 

orbits of Mars and 

Jupiter, where 

many asteroids are 

found.

1. Most Asteroids lie in an asteroid belt 

located between Mars and Jupiter. 



More Asteroid Belt…



• 3. Some planet’s moons may be asteroids 

pulled from the asteroid belt. 



Asteroids…
4. Asteroid sizes range from very 

tiny to 940 km in diameter. 

http://www.nineplanets.org/pics/compare4.jpg


NASA



Movie of close-up

NASA

http://near.jhuapl.edu/iod/20010205/QT_XLarge.mov
http://near.jhuapl.edu/iod/20010205/QT_XLarge.mov
http://near.jhuapl.edu/iod/20010205/QT_XLarge.mov


• 5. The Near Earth Asteroid Rendezvous 

probe indicates asteroid 433 Eros has been 

in many collisions over time. 



A good example of what happens when a small asteroid hits the Earth is Barringer Crater

(a.k.a. Meteor Crater) near Winslow, Arizona. It was formed about 50,000 years ago by an 

iron meteor about 30-50 meters in diameter. The crater is 1200 meters in diameter and 200 

meters deep. About 120 impact craters have been identified on the Earth, so far 

Read more about Meteors l Meteorites and Impacts by nineplanets.org

http://antwrp.gsfc.nasa.gov/apod/ap971117.html
http://antwrp.gsfc.nasa.gov/apod/ap971117.html
http://antwrp.gsfc.nasa.gov/apod/ap971117.html
http://nineplanets.org/earth.html
http://nineplanets.org/meteorites.html
http://nineplanets.org/meteorites.html
http://nineplanets.org/meteorites.html
http://nineplanets.org/meteorites.html
http://nineplanets.org/meteorites.html
http://nineplanets.org/meteorites.html
http://nineplanets.org/meteorites.html
http://nineplanets.org/


http://www.mnh.si.edu/

Asteroid crater in Canada



The impact of a comet or asteroid  hitting the Earth

was probably responsible for the extinction of the 

dinosaurs. It left a 180 km crater now buried below

the jungle near Chicxulub in the Yucatan Peninsula 

http://nineplanets.org/earth.html
http://nineplanets.org/help.html
http://nineplanets.org/meteorites.html


Could comets hit Earth too? 

• Yes, some of the larger impact craters could 

have been caused by either an asteroid or a 

comet.  

• Scientists speculate that frozen water could 

have been carried to different planets by 

comets. 



Leonids Meteor Shower

• November 17, 18 -. The Leonids is one of the 

better meteor showers to observe, producing an 

average of 40 meteors per hour at their peak. The 

shower itself has a cyclic peak year every 33 years 

where hundreds of meteors can be seen each hour. 

The last of these occurred in 2001. The shower 

usually peaks on November 17 & 18, but you may 

see some meteors from November 13 - 20. Look 

for the shower radiating from the constellation 

Leo after midnight


