
Spectroscopy Lab: Electrons in Atoms


Name _________________________










Period _____  Date ______________

Introduction

An element's atoms have a unique arrangement of electrons.  Because of this, when energy (like heat or electricity) is applied to them, the electrons will absorb specific quantities of this energy and undergo a brief "quantum leap" to a higher energy level, then return to their more stable original "ground state."  As the electrons return to this ground state, the atoms emit the energy they had absorbed as discrete colors of light.  Each element emits a characteristic pattern of light which correlates with its unique electron structure.  This characteristic pattern (called emission spectrum) of emitted light can be used to identify elements.  Today you will examine emission spectra of pure elemental gases excited by electricity.  Then you will use your collected data to identify three unknowns.

Procedure

1. Obtain a spectroscope. 

2. Go to each of the stations with gas discharge tubes.  

3. Hold the spectroscope so the lines produced are vertical.  

4. Look at the spectrum that is produced on the left side.

5. Draw what you see with colored pencils.

Helium (He)

____________________

Mercury (Hg)
____________________

Krypton (Kr)
____________________

Hydrogen (H)
____________________

Neon (Ne)

____________________

Other 
(________)
____________________

6. Once you have the spectra of the "knowns" illustrated, draw the spectra of the "unknowns" (X, Y, and Z).  Compare these spectra with those above to identify the unknown elements.

X


____________________
Identity: ______________

Y


____________________
Identity: ______________

Z


____________________
Identity: ______________

Questions

1. What equipment did you use to observe each element's emission spectrum?

2. Why can emission spectra be used to identify elements?


