Name _________________________________________    Date ______________ Per__________                    

ELECTROMAGNETIC SPECTRUM (EMS)
Introduction

How do astronomers gather information about stars if they can’t physically study them? They use the properties of electromagnetic waves that are generated by all stars, including our Sun. The electromagnetic spectrum describes the range of electromagnetic waves placed in order of increasing frequency. At one end of the spectrum are radio waves, which have a very low frequency and long wavelengths. At the other end of the spectrum are high-frequency (short wavelength) gamma rays. All electromagnetic waves travel at the same speed - the speed of light. They differ in the amount of energy they transfer, called electromagnetic radiation. Lower-frequency waves like radio waves emit less electromagnetic radiation than do higher-frequency rays like gamma rays.

In this lesson, you will explore various types of electromagnetic wave by watching a video segment, using an interactive activity that both explain the range of the spectrum and common sources of electromagnetic waves, and take notes. You will also view images of astronomical objects that were observed with telescopes designed to detect different forms of electromagnetic radiation. 

Objectives

1. Understand that there are different types of electromagnetic waves, including radio waves, infrared rays, visible light, ultraviolet rays, X-rays, and gamma rays

2. Understand that we experience natural electromagnetic radiation from the sun and from terrestrial sources, and human-made electromagnetic radiation from sources such as cell phones, microwave ovens, and power lines

3. Understand that astronomical objects emit electromagnetic radiation at all frequencies and by observing objects at different frequencies their structure and phenomena can be better understood 

First, Let’s Review Types of Waves
1. Compressional (longitudinal) Waves- energy and matter move in the ______________ direction.

Example: Sound waves

Diagram:

2. Transverse Waves – energy travels at _________________ angles to the matter.. Example: electromagnetic waves (energy that can travel through space in the form of waves)
Diagram:

Wavelength- distance between one crest and another

Frequency- # of waves that pass a given point in a given period of time

Electromagnetic Spectrum - _______________________ waves of different lengths emitted from stars: Radio waves, microwaves, infrared, visible light, ______________________, ____________________________, gamma rays

Electromagnetic Spectrum Online Interactive Activity. Manipulate the electromagnetic wavelengths and frequencies.  Then answer the questions below.
1. Evaluate the relationship between wavelength and frequency. Use an “if- then” statement.

2. Explain the relationship between wavelength, frequency and the energy that an electromagnetic wave carries.

3. Which wave has a greater wavelength, a microwave or a gamma wave?

4. Which wave has a greater frequency, a radio wave or visible light?

5. All electromagnetic waves are transverse waves. Describe how they differ from one another.

Electromagnetic Spectrum
____________________________________________________________________________________
Electromagnetic Spectrum Video clip
 Different electromagnetic waves have different characteristics and properties. Describe some of the ways in which we use these different waves in everyday life
Radio waves:
Microwaves:
Infrared:
Visible light:
UV:
             X-rays:


Gamma rays:
Different wavelengths give us different information about the stars. 
Visible light: brightness, color, gas and dust
Radio waves: magnetic fields
Infrared: dust patterns, new star sites
 X rays: hot gases, black holes
Different kinds of telescopes measure different wavelengths to provide different information

Hubble Space Telescope - _____________________, ____________________, ___________________. Launched in 1990
Chandra X-Ray Observatory – X-Rays. Launched in 1999
Spitzer Space Telescope – Infrared. Launched 2003
The ________________________________________________will be a large infrared telescope with a 6.5-meter primary mirror. Expected launch 2018 2018The James Webb Space Telescope - will be a large infrared telescope with a 6.5-meter primary mirror 2018
