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Name: __________________________________
Class #: _________________________________

Astronomy: the study of all physical objects beyond Earth's atmosphere

Calendar: system for organizing time


Based on astronomical observations
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Year: time needed for a planet to make one complete orbit around the sun

REVOLUTION

It takes the Earth 
365.242 days to 
make one revolution

Gregorian Calendar:

Leap Year: every four years, add one day to our calendar, unless it is divisible by 100 (but there is a leap year if it's divisible by 400)
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Month: roughly the time needed for the moon to orbit the Earth

Day: time needed for a planet to turn around itself on its axis of rotation
ROTATION

The Earth's axis of rotation is at a 23.5º angle

It takes the Earth about 24 hours to make one rotation

Why do we have day and night?

As we rotate, only half of the Earth can face the Sun (day time)
EARLY ASTRONOMERS

I. Claudius Ptolemy (around 87 -150 AD): Stated that the Earth is in the center of the universe

GEOCENTRIC MODEL 

[image: image8.png]



[image: image9.png]



[image: image10.png]


II. Nicolaus Copernicus (1473-1543): Stated that the sun is in the center of the 
universe and planets travel in circular paths around the sun 

HELIOCENTRIC MODEL
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III. Tycho Brahe (1546-1601: used a quadrant (astrolabe) to measure celestial objects

Believed that other planets revolve around the sun but the sun and the moon revolve around the Earth

GEOCENTRIC MODEL
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IV. Johannes Kepler (1571-1630): Believed that Earth revolves around the sun in elliptical (oval) orbits and the sun is NOT in the exact center 
V. Galileo Galilei (1564-1642): first person to use a telescope
VI. Isaac Newton (1642-1727): explained that gravity is the force that keeps all of these objects in orbit
NEWTON’S LAW OF UNIVERSAL GRAVITATION is based on the mass of objects and the distance between the objects
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HIGHER GRAVITY: more mass or they are closer together (smaller distance apart)

SOLAR SYSTEM FORMATION

Solar system: made of the Sun (a star), the planets, and other bodies that travel around it

Nebula: a very large clump of gas (hydrogen and helium) and dust

With enough matter (dust), gravity will push the nebula together.  However, as gravity pulls the nebula's molecules together, the increased pressure pushes the nebula apart

*these two forces (gravity and pressure) keep the nebula in balance

If gravity overcomes pressure, it will collapse inward.  Eventually the dust and gas will slowly rotate around the center.

PLANETESIMALS

Planetesimals: the tiny building blocks of celestial objects. Formed when the bits of dust stick together within the solar nebula.  Everything starts as nebula, then becomes solar nebula, then  a planetesimal, and then becomes… planet, star, comet, meteoroid, asteroid
PLANETS

Astronomical Units (A.U.) are used to measure the distances between planets
1 AU is the average distance between the Earth and Sun
The Inner planets also called the terrestrial planets, are smaller, denser, rockier, closer to the Sun, inside the asteroid belt, and have no rings
1. Mercury
2. Venus
3. Earth
4. Mars
The Outer planets are also called the gaseous planets or gas giants are larger, gassier, less dense, farther from the Sun, outside of the asteroid belt, and have rings 

The inner and outer planets are separated by an asteroid belt
Some common characteristics of the planets

*all the planets revolve around the sun COUNTERCLOCKWISE
	Planet
	Characteristic

	Mercury
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	Smallest, One rotation = 59 days, One revolution =  88 days (closer to the Sun = a shorter path of revolution)

Greatest temperature range:173ºC to 427ºC (no atmosphere)
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Venus
	hottest planet 464ºC due to the greenhouse effect (very dense, corrosive atmosphere)

Our twin planet" (size, mass, density)

Called the morning “star” and the evening “star” (can be seen at either sunrise or sunset)

Retrograde ROTATION: backwards, clockwise  sun rises in the east and sets in the west
Rotation = 243 days, revolution = 224 days, 17 hours, this means that a Venusian day is longer than a Venusian year

	Earth


	 3/4 water, only planet known to have life and all three phases of water (ice, water, water vapor), the liquid phase is needed for life

prograde rotation: normal,  counterclockwise
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Mars

	The red planet, 2 moons – Deimos and Phoebus, thin atmosphere – no way to keep the heat in, 2 very large volcanic system, largest mountain in the whole solar system Olympus Mons
Was there water there once? Now only two polar ice caps

	Jupiter
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	largest planet, Great Red Spot: storm 1.5 times larger than the Earth,

63 known moons, the four largest are called the Galilean Satellites:
Calypso, Io, Europa and Ganymede (larger than Mercury) 

	Saturn
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	Complex  ring system, second largest planet, 53 known moons, largest moon: Titan
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Uranus

	90º axis of rotation (tipped on its side) spins North to South, bluish-green, 27 known moons, retrograde rotation

	Neptune
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	Blue World, Great Dark Spot, moons, 13 known moons, one of the moons, Triton, has retrograde rotation, crosses in and out of Pluto’s path 
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STARS: balls of dust and gas (H and He), not all the same (different sizes, temperatures, color, ages, distances away) 
A star's color = temperature
Blue


White


Yellow


Red

30,000ºC

7,500ºC

5-6,000ºC

3,500ºC







Ex Sun

ex. Betelgeuse
Hottest








Coolest

Stars can be classified by 

1. Temperature: O, B, A, F, G, K, M

2. Brightness
Before telescopes, the brightest star in the sky was called first magnitude
and the dimmest was sixth magnitude

Apparent magnitude: how bright a star looks (appears)

Ex. The farther away it is, the dimmer it looks

Absolute magnitude: true (absolute) brightness
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Ex. The sun (very close) has an apparent magnitude of -26.7 (very bright) and an absolute magnitude of 4.8 (average)

NORMAL LIFE OF A STAR

Before a star can be created: 
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Nebula: large cloud of gas and dust in space.  gravity causes the nebula to condense (squish) and it gets hot and creates the core (planetesimal)
When this densely packed cored reaches a hot enough temperature, nuclear fusion begins and a star is born (usually a yellow star) 
Nuclear fusion: when hydrogen combines with hydrogen to create helium and a lot of energy
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Young stars have a lot of hydrogen
Older stars have less hydrogen and more helium
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RED (SUPER) GIANT: When most of the hydrogen fuel is gone, the outer layer of gas begins to expand, cool, and glow red.  If a star is large enough, it will not make it to the next step, it may take an ALTERNATE PATH (SEE BELOW)
WHITE DWARF: When a red giant uses up most of it hydrogen and helium, gravity condenses the star, it gets hotter. When it shrinks to the size of the Earth, it glows white
DEATH OF A STAR: No energy, heat, or light, just a small, dense, cold lump.  

Brown/black dwarf or cold star
ALTERNATE DEATHS (ONLY FOR VERY LARGE STARS)
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A massive star may supernova in a tremendous flash of light.  This is the death of a large star by explosion This happens when outer layers collapse too quickly

A super nova may become

1. neutron star: some of the exploded particles pull together 

Large gravity (lots of MATTER), very small (about 20km)

2. pulsar: spinning neutron star
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3. black hole: after a supernova, the particles may begin to clump together (very large mass) because these squished particles are smooshed to a very small size.  In fact, a black hole with the mass of the Earth would be less than two centimeters (just 0.7 inches) across!!

*everything is sucked into a black hole – even light
5. nebula
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HR DIAGRAMThe HR diagram is a graph showing the relationship between a star's temperature and its absolute magnitude
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       Dim

1- blue stars very massive and don't stay in the main sequence
 long, quickly use up hydrogen in the core ( expand into giants or super giants
2 – main sequence: where stars spend most of their lives, the majority of stars in our galaxy are along this band

3 – white dwarfs: small, hot stars that are the leftover centers of old stars, near end of life

THE SUN

Average star: shape (spherical), size (middle), age (middle aged: 4.5 billion years old), temperature (yellow), with several layers

[image: image37.png]


Corona: sun’s outer atmosphere, gases are so thin, only observable during a total solar eclipse

Chromosphere: deep red layer under the corona, only 
visible during a total solar eclipse

Photosphere: gases are thick enough to see, visible surface

Convective zone: has convection cells: hot gases rise,
 cool and sink

Radiative zone: so very dense that light may take millions 
of years to pass through

Core: where energy is produced through nuclear fusion
SURFACE  LAYERS MAY HAVE

Sunspots:  areas which are a little cooler on the sun

Solar flares: giant storms of the surface of the sun, creating
 light shows called auroras
CONSTELLATIONS

Constellations: sections of the sky that contain 1 of the 88 imagined pictures made by starts in the night sky
Constellations appear to change throughout the year as we revolve around the sun (seasonal constellations)

Apparent motion:  because of the Earth's rotation, stars appear to circle around Polaris (circumpolar stars) 
Actual motion: stars will take thousands of years to move, we are the ones moving
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CONSTELLATIONS TO KNOW

Ursa Minor: (contains the asterism the Little Dipper)
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The North Star (Polaris) is at the end of the pan handle.  Because it's above our North Pole (axis of rotation) it doesn’t seem to move
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Ursa Major: (contains the           asterism the Big Dipper).  The two stars farthest from the handle are called the              Pointer stars because they point to Polaris
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Asterism: a "picture" made by stars within a constellation
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Orion: (the hunter)

hunting Taurus (the bull)
With dog Canis Major (contains “dog star” Sirus, brightest star in 
winter sky)

Because stars are so far away, we measure their distances in light years: the distance light travels in one year, 9.5 trillion km
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astrolabe (quadrant) a tool used to find the angle of inclination of a star (or any other celestial object), angle between the celestial object and the horizon
horizon: the line where the ground and the sky appear to meet

zenith: the point directly overhead (90º)

All of the above measurements change with a person's latitude and time of year
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GALAXIES: large group of stars, gases and dust
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Galaxies are classified by their shape
1. elliptical galaxy: oval-shaped, very bright centers, very little gas and dust and therefore no new stars are forming (all old stars) 
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2. spiral galaxy: flat disk shape with arms spiral (curving) out of the center

Ex. Our galaxy, the Milky Way
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3. irregular galaxy: no pattern/shape
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Galaxies seem to cluster/group.  The Milky Way galaxy is part of a group called the Local Group  There are at least 28 known galaxies in this group
Discovered by Edwin Hubble in 1935, the nearest galaxy (2,250,000 light-years away) to us is Andromeda. It is called our twin galaxy (spiral, almost same size)

SATELLITES: natural or artificial bodies that revolve around larger bodies (like planets)

Except for Mercury and Venus, all of the planets have natural satellites called moons
Luna: our moon

No atmosphere, so the surface has not changed over time

Rotation and revolution = 27 days, 8 hours.  Because the period of rotation is equal to its period of revolution, we always see the same side of the moon

Moon phases: result from the moon's position compared to the Earth and the sun

As the moon travels around the Earth, we see the part of the moon that reflects the sun's light.  Only the part of the moon that faces the sun can reflect its light
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Crescent: small sliver
Gibbous: almost full

Waxing: getting lighter
Waning: getting darker, going away
*The moon revolves around the Earth in a COUNTERCLOCKWISE direction

[image: image53.png]one

Interface L
-~

Radiative Zone

Core





To find what the phase looks like:
1. turn the paper so that to moon as “above” the Earth
2. cover the ½ of the moon that is farthest from the Earth (can’t see the back half of a sphere)
To name the phase remember

1. wax on, wane off

2. light from the right, dark from the right
Phases in order:
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ECLIPSES: when one celestial object is shaded by another
Umbra: the entire area is completely in the dark

Penumbra: only a partial darkening
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LUNAR eclipse​​​​ 

Moon shadowed by the Earth 
Can only happen during a full moon
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SOLAR eclipse

Sun is shadowed by the moon, light blocked from Earth
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Can only happen during a new moon
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Annular eclipse: thin ring of the sun is seen because the moon is NOT large enough to block the whole sun; the moon is too far away from us

Happens when moon is at apogee: when the moon is farthest away from us in its orbit (looks smaller)
Perigee: when the moon is pretty close to us in it orbit (looks larger) (total solar eclipse)

Note: the Moon is not large enough to block out all the light of the Sun for everyone on Earth at the same time!
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TIDES

HIGH TIDES and LOW TIDES
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The tides are primarily caused by the Moon, so they are on "Moon Time." The moon circles the Earth about every 24 hours and 55 minutes (nearly 25 hours!), meaning that it rises about an hour later each day; therefore, the tides do the same thing--they are about an hour later every day!

There are two high and two low tides each day, for a total of four, with one exception--every several days only three tides will fit into that day, due to the Moon taking almost 25 hours to circle the Earth.

Caused by the Moon and Sun’s gravitational pull on the Earth’s waters

1. Neap tide: a tide of minimum range occurring at the first and the third quarters of the moon (Sun and the Moon pull at the Earth in 90º angles, counterproductive/work against each other)
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2. Spring tide: a tide of greater-than-average range around the times of new moon and full moon (Sun and the Moon pull on the Earth in the SAME direction)
OTHER CELESTIAL OBJECTS

COMETS: small body of ice, rock and cosmic dust loosely packed together, 
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“dirty snowball”

Nucleus solid center
Ion tail: gases from nucleus that always point 
away from the Sun (the heat source)
Dust tail Follows the comet
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Elliptical orbit: more elongated (flattened) than any 
planetary orbit.  Comets can revolve around the SUN
 counterclockwise (like all the planets) OR clockwise
2 Sources of Comets:
Oort Cloud: where comets are believed to be created, surround the outer edge of the solar system


Kuiper Belt:  region just past Neptune's orbit

ASTEROIDS: small rocky bodies in orbit around the sun
*asteroid belt between Mars and Jupiter
METEOROID: small rocky body (much smaller than an asteroid) orbiting the sun, probably came from asteroids
METEORITE: meteoroid that enters the Earth's atmosphere and hits the ground

METEOR: a bright streak caused when a meteoroid or comet dust burns up in the Earth's atmosphere before it reaches the ground

COSMOLOGY: study of the origin and future of the universe
BIG BANG THEORY: Belief that 12-15 


BIG CRUNCH THEORY: Belief that gravity
billion years ago, all of the contents of the 


may slow down and cause the universe to clump
universe were in one place and expanded 


back together again
outward in a tremendous explosion





PULSATING THEORY: The universe expands and then starts to slow down, shrink, and then expand, over and over
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