Name: _________________________________________

Date: ___________________

Student Activity- Spectroscopy


Spectroscopy is the study of the interaction between matter and electromagnetic radiation.  Historically, spectroscopy originated through the study of visible light dispersed according to its wavelength, by a prism. Later the concept was expanded greatly to include any interaction with radiative energy as a function of its wavelength or frequency.  Spectroscopic data are often represented by an emission spectrum.  Emission Spectra are a series of colored lines of different wavelengths that are  emitted when atoms get excited and their electrons jump to higher energy levels (called excited states) and then fall back to the original starting levels (called ground states).  It is important to note that when atoms get excited, their electron jump to different levels, however, the emission spectra are only seen when they fall back to their ground state.  From these emission spectra, different calculations can be made to determine information about the type of light waves that are being emitted.
	c = x


Light waves have two measurable properties: wavelength and frequency.  In order to calculate frequency, the speed of light equation must be used:

Where   represents the wavelength, 



represents the frequency


 and
c  represents the speed of light, which is a constant at 2.998 x 108 m/s.  

In this activity, you will be viewing two different elements in their gas phase through a spectroscope while simultaneously exciting the atoms by using electric current.  It will also be necessary to convert wavelengths from one unit to another. In order to do this, you must be familiar with the following conversion:

1 meter = 1x109 nanometers
When electrons are hit by photons (h) of light, they absorb a specific quanta (amount) of energy.  This allows the electrons to go to a higher energy level called an excited state.  When these electrons fall back down to their ground state, they release that quanta of energy in the form of specific wavelengths of light.  These wavelengths can be seen through a spectroscope as bright colored lines and are called line emission spectra.

The formula for the energy of a photon is    E = h x 

Where  E represents the energy of a photon in Joules, 

 and
 h  represents Planck's constant, which is a 6.626  x 10-34  J s  

Objective
Observe the use of a “spectroscope.”  Determine the wavelengths associated with 
specific spectral lines of hydrogen and mercury.  Use the factor -label method(Unit conversions) to make the proper conversions.  Calculate frequency and energy of these wavelengths of light. What do emission spectra tell us about the electrons in atoms?
Procedure:
1 - Observe hydrogen and mercury vapor spectrum tubes before turning on the 

electricity
2 - Observe the “emission spectra” of hydrogen and mercury using 

spectrum tubes. 


3 - Complete the data table by doing the necessary calculations.
Data - Line Emission Data 

	Element
	Color
	Number seen 

       in the Spectroscope
	Wavelength (m)
	Wavelength (nm)
	Frequency (Hz)

	Energy (J/photon)

	Hydrogen

	
	
	
	656.3
	
	

	Hydrogen

	
	
	
	486.1
	
	

	Hydrogen

	
	
	
	435.9
	
	

	Mercury
	
	
	
	546.0
	
	

	Mercury
	
	
	
	577.0
	
	

	Mercury
	
	
	
	435.9
	
	


Calculations: Show all the calculations and the equations used to complete the data table.

More Calculations:
Questions
1- What does each colored line represent with respect to an atom's electrons.
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

2- Why does each element have multiple lines of color in their emission spectra?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

4- Do you think two different elements ca have the exact same emission spectra?    ___________

5 - Can emission spectra then be used to identify unknown elements?     

 ___________

6 - How might emission spectra be used in studying stars?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

7 - Which colored line had the longest wavelength?    
_________________

8 - Which colored line had the shortest wavelength?    
_________________

9 - Which colored line had the highest frequency?    

_________________

10 - Which colored line had the most energy?    

_________________
11- Draw a Bohr Model of an atom and show an electron falling from the excited state to the ground state.  Then show an emission wave of light coming from this fall.  Label the ground state and the excited state on your drawing.
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