Earth Science - Chapter 20


Studying the Universe





I.  Optical Telescopes


	A.  Telescopes help astronomers in two ways:


		1.  Gather more light than the unaided eye can.


		2.  Magnify distant objects so they are observable to humans.





	B.  Most telescopes are located in areas with low light pollution, so dim 


     objects can be viewed more easily.


	-  hilltops


	-  mountaintops


	-  remote islands





C.  Refracting telescopes - 2 lenses


	1.  Objective lens gathers light and directs it to the eyepiece.


	2.  Eyepiece magnifies image for the observer.


	3.  Largest refractor = Yerkes Observatory (102 cm dia.)


	4.  Limited in size, so use is limited as well.





D.  Reflecting telescopes - 1 lens


	1.  Objective mirror gathers light and reflects it to eyepiece.


	2.  Eyepiece magnifies image.


	3.  Can be huge - Palomar, CA (508 cm dia.)





II.  Studying Energy Other than Visible Light


	A.  The Electromagnetic Spectrum


		1.  All forms of electromagnetic energy occupy the EM 


    spectrum.


		2.  Visible light forms only a narrow band near the middle.


			(0.0004 to 0.0007 mm wavelengths)


	3.  ROYGBIV (red, orange, yellow, green, blue, indigo, violet)


		4.  AM radio(Short-wave radio( FM radio(Television( 


                          Radar(Microwave(Infrared(Visible(Ultraviolet(


     X rays(Gamma rays





B.  Radio telescopes - 


	1.  Large dishes that collect radio waves from space.


	2.  Radio waves can tell us about objects behind vast clouds of 


     gas and dust far in space.





III.  More on Visible Light


	A.  All of the colors and wavelengths of light we can see make up the 


     visible spectrum.





B.  We can separate light from stars into its component parts by using 


     an instrument called a spectroscope.  


	1.  Allows us to “fingerprint” a star and tell what elements are 


     present in it.  This fingerprint is called a spectrograph.


2.  The spectrograph records a series of bands of various colors 


     called a bright-line spectrum.





	C.  When an astronomical object is moving towards earth, the 


     wavelengths of light coming off it are slightly shorter.  This is 


     called a blue-shift.





D.  When an object is moving away from earth, the waves are slightly 


     longer.  This is called a red-shift.





E.  These shifts are due to the Doppler effect.  Like the sound from a 


     car approaching and then passing you.











