Astronomy: Viewing the Universe
· Objectives:  What are you going to learn about?

1. Describe characteristics of the universe in terms of time, distance, and organization.

2. Identify the visible and invisible parts of the electromagnetic spectrum.

3. Compare refracting and reflecting telescopes.

4. Explain how telescopes for nonvisible electromagnetic radiation differ from light telescopes.

A.  Astronomy: the scientific study of the universe 

1.  Big Bang Theory = theory to explain the beginning of the universe based on       cosmic background radiation
· Universe is expanding
· Galaxies farthest away are moving away faster than closer galaxies
     2.  Age of the universe: 13.7 billion years old

B.  How do we view the universe?

1. Galaxy: A collection of stars, dust, and gas bound together by gravity.

a. 3 Types: elliptical, spiral, irregular

b. Our galaxy:  Milky Way (spiral shape)

c. Billions in the universe

d. Universe ( Galaxy ( Solar System

2. Astronomical Unit: The average distance between the Earth and the sun 

a. Symbol: AU

b. 150 million km (93.2 million miles)

i. Light-year = another way to measure distance = 9.46 x 1012 km 
*It is the distance light travels in one year at a speed of 186,000 miles/second

ii. So what does that mean to you?  6 trillion miles; you could travel around the equator 7.5 times in a second

iii. Closest star to the Earth besides the sun = 4.22 light-years away in Centauri system 

3. Electromagnetic Spectrum: All the frequencies or wavelengths of         






    electromagnetic radiation
a. What is electromagnetic radiation?

i. Composed electric and magnetic fields and __________
ii. Travels in waves from a star through empty space or across matter

iii. Moves away from the source like ripples in a pond
b. Parts of the Spectrum = radio (longest, weakest), microwave, infrared, visible light, ultraviolet, X-ray, gamma ray (shortest, strongest)

c. Visible Light

i. Only radiation seen by the human eye

ii. Takes 8 min to travel from Sun to Earth

iii. Different wavelengths = The rainbow in order: ROY G. BIV              Red (longest), Orange, Yellow, Green, Blue, Indigo, Violet (shortest)

iv. How do we know all light travels at the same speed?

4. Telescope: An instrument that collects electromagnetic radiation from the sky    

                         and concentrates it for better observation

a.  Inventors:  Lippershey (1608) ( Galileo (1609)—1 convex & 1 concave  

                       lens ( Kepler—2 convex lenses ( Newton—mirrors  


b.  Optical collect only visible light: 



i. Refracting telescope: bends light with lenses
· Problems: 1) Lens focuses differentcolors of light at different     
          distances (Red focuses; blue won’t)



      2) Size of lens limits how much light can be 

                    collected from distant objects



ii. Reflecting telescope: reflects light with 2 curved mirrors to gather and focus light; mirrors can be made larger to pick up really distant objects.


c. Other types



i. Radio Telescope—detects radio waves; Very Large Array (Socorro, NM)



ii. Space Telescope—Hubble 

· Solved the problem of Earth’s atmosphere blocking many electromagnetic radiation

5.  Space Exploration


a.  The Space Race



i.  Race between USA & Soviet Union (USSR)



ii. Began in 1957: USSR launched Sputnik satellite; orbited Earth



iii. 1961: Yuri Gagarin (USSR) = 1st human in space



iv. 1961: Alan Shepard = 1st American in space



v. 1962: John Glenn = 1st man to orbit the Earth



vi. American Space Missions:




1. Mercury = 1 astronaut




2. Gemini = 2 astronauts




3. Apollo = 3 astronauts; 1969= 1st moon landing; 

    Neil Armstrong = 1st man on the moon



vii. Space Exploration After the Moon Landing




1.  Space Shuttle: a spacecraft that could be launched more than once; used to build the space station and perform space experiments




2.  Space Station:  people could live and work in space for a long time; MIR = International Space Station




3.  Space Probes: exploration of space beyond the moon EX. Mars




4.  Satellites: natural or man-made that travel in an orbit (XM Radio)

Studying Space Vocabulary

Astronomy

The scientific study of the universe

Galaxy


A collection of stars, dust, and gas bound together by gravity

Astronomical Unit
The average distance between the Earth and the sun (approx. 150 million km) Symbol: AU

Electromagnetic
All the frequencies or wavelengths of electromagnetic

Spectrum
radiation

Telescope
An instrument that collects electromagnetic radiation from the sky and concentrates it for better observation

Refracting Telescope
A telescope that uses a set of lenses to gather and focus light from distant objects

Reflecting Telescope
A telescope that uses a curved mirror to gather and focus light from distant objects

Rotation
The spin of a body on its axis

Revolution
The motion of a body that travels around another body in space; one complete trip along an orbit

Perihelion
The point in the orbit of a planet at which the planet is closest to the sun

Aphelion
The point in the orbit of a planet at which the planet is farthest from the sun

Equinox
The moment when the sun appears to cross the celestial equator

Solstice
The point at which the sun is as far north or as far south of the equator as possible
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