How Does A Plasma Ball Work?
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Activity Summary: 
This presentation is a fun and interesting way to introduce important concepts of ions, charged atoms and electricity.  It specifically addresses how a plasma balls generates streaks of colored light.
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Parent Lesson Plan(s): 

Activity Introduction / Motivation:
The presentation itself is meant to provide an explanation for how a plasma ball works.  The plasma ball is similar to a Van de Graaff generator and is a fun way to introduce electricity and to discuss charged particles.  


Activity Plan:
Present the powerpoint presentation and let the students ask questions. Use the background information as a reference.
 

Activity Closure:
Allow the students to ask any questions they may have.
 
 Learning Objectives:
The student should be able to explain the composition of an atom.

The student should be able to write the definition for an ion, electron and proton.
TEKS covered:

8.8 (A) Describe the structure and parts of an atom
8.8 (B) Identify the properties of an atom including mass and electrical charge.
Prerequisites for this Activity:
Students should probably be at least a little familiar with what an atom is composed of.  They should also have had exposure to how an atom becomes an ion. 
 

Background & Concepts for Teachers:
What is a plasma ball? 


The plasma ball can be described as an electrified globe.  When turned on, streaks of light bounce around the globe.  When the globe is touched, the streaks center on the spot where it is being handled.  The plasma ball consists of a transformer that is fixed at some voltage and the transformer is encapsulated by a globe which grounds the plasma ball.  The colored lights are a result of several types of gases that are inside the globe.  The type of gas used will determine the type of colored streaks that are formed when you turn the transformer on.  The most common gases used in plasma balls are noble gases such as argon, neon and xenon but other gases can also be used and each gas gives off a different color as indicated below.
Helium, Krypton: white 

Neon: pinkish red

Carbon dioxide: white or blue 
Nitrogen: grayish pink or light orange

Argon: violet



Xenon: bluish white

What happens when you touch a plasma ball?


The transformer produces electrons.  Remember that similar charges repel each other and opposite charges are attracted to each other.  So inside the globe there are a lot of similar charges that want to get as far away from each other as possible.  When you touch the globe, the high concentration of electrons inside the globe now have access to the earth and can thus reduce their concentration by passing through you and releasing their charge into the earth.  The amount of charge in the plasma ball is relatively small so there is no risk of you getting hurt.  The reason why the electrons are attracted to the earth is that the concentration of electrons in the earth is very, very low and the earth is so vast that it can easily accept the charged particles. 
Vocabulary / Definitions:
· atom: measurement device used in biomedical applications to determine the presence and/or amount of proteins in biological samples (like blood, or urine).
· ion: an atom or group of atoms that has either gained or lost electrons and so has an electrical charge.
· electron: an atom that has gained an electron.
· proton: an atom that has lost an electron.
 

References:
Here are some helpful sites for additional information on plasma balls:

http://www.egglescliffe.org.uk/physics/fun/plasma/plasma.html
http://van.hep.uiuc.edu/van/demos/Plasma%20Ball/Plasma%20Ball.htm
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