S90 U5 Topic 3 The Spectroscope: New Meanings in Light p. 376-383

With telescopes scientists could start studying stars.  What are stars made of?  Use a SPECTROSCOPE! 
	EMR, Spectroscopy, star composition and movement


1) Scientists use the electromagnetic radiation (EMR) spectrum to learn a great deal about the universe. 
https://imagine.gsfc.nasa.gov/science/toolbox/emspectrum2.html
Don’t forget!  Wavelength measures the distance between two similar points on a wave, and frequency is the measure of how many waves pass in a given time period 
	Discovery of EMR and spectra


•  When Isaac Newton shone light through a glass prism he saw the colors of the rainbow 
     (the visible spectrum)
•  Joesph von Fraunhofer (1820s) used a spectroscope to observe the Sun’s spectrum.  He saw 
    dark lines in the spectrum called spectral lines but did not know what they meant. 

•  Gustav Kirchoff  (German physicist) and Robert Bunsen (German chemist) (1870s) noticed 
     that the vapors of different elements gave off different colors.



i.e.  copper – green



        lithium – red



        sodium – yellow-orange



        mercury – white with blue/green tint

TYPES OF SPECTRA

•  We use 3 different spectra to gain information about light and stars (p. 377)
1.  Continuous Spectrum - produced from a gas at high pressure or a heated solid or liquid                                  
- all colors are produced
2.  Bright line, emission spectrum - produced by an excited gas or a heated gas at low pressure                     
- only a set of bright lines (specific wavelengths) are produced
3.  Dark line, absorption spectrum  - produced by light from a hot solid, liquid or gas that passes through a sample of cool gas.  The gas will absorb (remove) some of the colors - the spectrum now has dark lines where specific wavelengths are missing
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	What can the light from a star tell us?


A spectroscope uses visible light in the EMR spectrum to determine the composition of stars. 
Early spectroscopes used prisms to split the light.  Now we use diffraction grating because they are more accurate.
When an element is heated and viewed through a spectroscope, that element will have a unique set of spectral lines = an element’s signature or “fingerprint.”  
                                                                                                                                

Assignment:  
(  Using the spectroscopes, look at different light sources (natural and man-made) 
(  Do Investigation 5-E pg. 381. “Long Distance Chemistry:  Using Spectral Analysis to Identify Star Composition.  Answer Analyze questions 1 – 6.   Defend your answer for #5.  
(  Do practice sheet “Analyzing Spectral Patterns BLM 5-10”
	How does a spectrum tell us how fast a star is moving and in what direction? Look at the DOPPLER EFFECT!


DOPPLER EFFECT:  Waves are compressed (shorter) in front of a moving object and stretched out (longer) behind a moving vehicle.  This effects color and sound.
If a star is moving towards you its light waves get shorter, and the dark lines in its spectra shift to the shorter wavelengths (the blue end) = we call this BLUE SHIFTED.

If a star is moving away from you the dark lines shift to longer wavelengths = RED SHIFTED.  ROYGBIV! 
http://www.youtube.com/watch?v=h4OnBYrbCjY      the Doppler Effect

(  Assignment:

•  Look at Fig. 5.26.  Spectrum A shows a stationary star.  Which star (B or C) is moving 
     away from you?  _______.  Which star is moving towards you?  ______ 

• Do Topic 3 Review Questions 1 – 7, p. 384.
•  Do online quiz for Topic 3.

•  Make sure you know your vocabulary for this chapter.

•  Keep up with your checklist.

By analyzing the spectrum of a star/sun we can determine: �• What a star is made of                                           		 • the gases (atmosphere) surrounding a star                                                                                   • which direction a star is moving (towards/away)    �•  how fast the star is moving   











