Ch 9 Earth in Space Notes


[image: image1.jpg]


Astronomy – Part 1
Earth in Space
I. Motions of Celestial Objects
1. To most observers the sky looks a huge bowl or hemisphere that extends down to the horizon in every direction.

· the point overhead is the zenith, (90* angle)
· the angle between the horizon and the sun is the altitude.
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2. We call this “imaginary bowl” the Celestial Sphere  - represents the sky above us.
3. A celestial object, (sun, moon, planets, stars) appear to rise in an easterly direction and set in a westerly direction in our celestial sphere. 

· celestial objects appear to move along circular  or curved paths at an angular arc of 15°/hour, counterclockwise
· 15°/hour = 360° in 24 hours….
a.  Star Paths
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1. Stars that are overhead for observers near the equator follow nearly the same path as the sun. 
· East → West
· at a rate of 15° per hour 

· stars in the Southern Hemisphere are only visible for a brief time

[image: image4.jpg]Moon  Earth ~ Venus  Sun  Mars





2. In the course of a 24 hour day in the Northern Hemisphere, a star that is positioned near Polaris will appear to move in a complete circle. 

· Other stars move east to west at 15°/hr
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3. Star Trails are pictures taken continuously all night to show the path of the star as it moves through the sky.

b. Paths of the Planets
1.  The planets do not remain in fixed positions among the stars. 

· Move 15° /hour

· Change position night to night
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picture
2. Each planet has its own characteristic motion

· Some appear to drift westward with respect to the stars and then reverse direction and drift eastward (retrograde motion)
3. This motion allowed astronomers to distinguish planets from stars.

· Planet – means wandering star
4. The moon revolves around Earth in about 27 days. 

· As a result we see the moon rise 50 minutes later each night

· Path may be higher or lower depending on the season

· Follows paths similar to the sun

II. What are Constellations?
1. Constellations are the apparent patterns that people use to mark the position of the stars.
· Change position each season (b/c earth is going around sun)
· Patterns became associated with traditions and legends that were part of culture
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Ursa Major: the Big Bear
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Orion: the Hunter
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2. Current astronomers use the constellations to divide the night sky in 88 regions. 

· when astronomers locate a feature they identify it with the constellation region
3. Star maps are maps of the night sky showing visible constellations for each season.

· Use a star map by holding it upside down above your head so that the compass points on the map line up with the true direction.
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III. Models of the Night Sky
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1. Geocentric
· early civilizations believed that the Earth was the center of the Universe
· Earth-centered
· thought that Earth did not move

2. Heliocentric
· [image: image14.jpg]


observations by Copernicus, Brahe, Kepler, and Galileo made the geocentric model difficult to accept
· planetary motions were too difficult to accept
· developed a Sun-centered model, with Earth and other planets revolving around it
3. The heliocentric model includes two motions for Earth: Rotation and Revolution
a. Rotation
1. What is The Axis of Rotation?

1. Earth spins on an imaginary axis.

· this motion is called Rotation 
· spins east to west (counterclockwise)
· Rate is 15°/ hour
2. Earth’s axis is tilted 23.5° on its orbital plane. 

· the angle doesn’t change as Earth moves around the sun

· north axis is always pointed towards Polaris
· this tilt is the cause of the seasons
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3. Early evidence of Earth’s Rotation was provided by a French Physicist, Jean Foucault in 1851.
· constructed a swinging pendulum

· observed that the direction of his swinging pendulum 
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4. His “Foucault Pendulum” would change every hour in a clock wise direction. 
· caused by Earth turning beneath his pendulum

3. A secondary evidence of Earth’s Rotation is the Coriolis Effect.
· causes large scale winds (hurricanes) to blow in a circular direction
· causes ocean currents to flow in a circular pattern
· objects that move freely over Earth’s surface (rockets) will have a curved path 
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4. The speed of rotation at Earth’s Surface differs depending on your latitude.

a. Greatest speed at equator

b.  Slowest speed at poles
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b. Revolution

1. Revolution – Earth revolving around the sun
· Orbits the sun once each year

· Revolves 1° per day

· Takes 365 ¼ days to make a full revolution 

· COUNTERCLOSKWISE!!!!

2. Evidence of Earth’s revolution can be seen by:

· the changing positions of nearby stars compared to distant stars
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the seasonal change in constellations 

3. The apparent shift in position of the stars is called Parallax. 

· cannot be seen with the eye but can be measured with precise instruments

IV. Apparent Motions of the Sun
1. Before there were clocks people used the movement of the sun across the sky to keep track of time.

· Sundials – marked the passage of a shadow cast by a stick across a dial

· Shadows are longer at sunrise and sunset

· Shadows are shortest at noon

· Shadows always points directly away from the sun
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2. Our system of time is based on the apparent motion of the sun.
· The apparent rising and setting of the sun is caused by Earth’s rotation

· A day is complete apparent cycle of the sun

· An hour is 1/24 of a day

a.  Seasons
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3. Because Earth moves in its orbit, the sun’s pathway from east to west in the sky also changes in a yearly cycle.
4. In the northern hemisphere the sun’s position is higher in the summer and at its lowest in winter. 

[image: image25.jpg]



[image: image26.jpg]A B

earth ¢” o Yy earth
(Jan.) u (July)
sun

Precision Graphics




5. As the sun changes position in the sky from month to month the length of daylight also changes.

· Sun still moves 15° per hour

· More sun is just above the horizon

V. Latitude and Angle of the Sun
1. The path of the sun across the sky depends on where you are on Earth.

· Sun is always high in the sky at the equator

· Sun is never very high in the sky at higher latitudes
[image: image27.wmf]2. With the exception of two days, either the Northern Hemisphere or the Southern Hemisphere will lean more towards the sun

· the changes in the amount of daylight and temperature yield seasons

3. When is it summer in the Northern Hemisphere?
· [image: image28.wmf]First day of summer occurs on June 21st 

· has the longest daylight period

· June 21st is aka the Summer Solstice
· Northern Hemisphere is tilted towards the sun
· the Tropic of Cancer, (23.5° N) is receiving the most direct rays from the sun
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at this time the Arctic Circle is receiving 24 hours of daylight, and Antarctic Circle  has 24 hours of Darkness
4.  When is it winter in the Northern Hemisphere?
· Winter begins, (in NH) on December 21st.
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has the shortest daylight period
·  also known as the Winter Solstice
· Northern Hemisphere is tilted away from the sun
· The sun is straight overhead at the Tropic of Capricorn.
5. When are the Equinoxes?
· There are two days each year when neither Hemisphere leans toward the sun. 
· day and night are equal all over the world
· are known as the Equinoxes
· Spring Equinox – March 21st
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Autumn Equinox – September 23
a.  Hours of Daylight
6. At the equator, throughout the year, there are 12 hours of daylight and 12 hours of nighttime
· As you approach the poles, the amount of seasonal variation in the length of daylight increases 

7. The changing seasons and varying hours of daylight are all due to the 23.5° tilt of earth in its axis   -  (if there was no tilt – no seasons)
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