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Summary 
 In this lesson students will learn about plasma and its generation. This unique state of matter has 
many properties that are not typically taught in classrooms because of its true rarity. Yet Plasma is not 
only interesting in its design, but also in its applications. Through the study of plasma, students will be 
able to expand their knowledge of the states of matter and the relationship between energy and electricity. 
Students will observe the behavior of plasma and better understanding its composition all while 
exercising their application of the scientific method. 
 
Learning Objectives 

Following participation in this interactive lesson plan, students should be able to: 
 Understand the basics of plasma and its generation 
 Identify various ways energy can be added to a system 
 Recognize the difference between gas and ionized gas - plasma 
 Understand how electricity is able to travel through gas when ionized 
 Apply basic knowledge of the electromagnetic spectrum to excited plasma 

 
Lesson Plan 

This lesson plan is split into three 60 minute sessions.  Adjustments may be made for various class-time 
allotments.  Each session plan includes notes, an activity or demonstration, and assessment questions.  
The notes in this lesson plan are intended to be an overview of the important aspects of each topic.  
Further detail on each topic can be found in the links provided in each notes section.  The activities 
provided are optional; however, they are intended to reinforce what is learned in the lecture.  Adjustments 
may be made to the activities to accommodate for various amounts of time, equipment, and location.  

 
 
Lesson 1: Introduction to the Fourth State of Matter 
 
Lesson pre-requisites: Students should have knowledge of the 3 basic states of matter and the 
understanding of a phase change. 
 
Activity 1: What is Plasma? 
 
Time Allotted: 20 Minutes 
Materials: Computer/projector (Background video on 
plasma: https://www.youtube.com/watch?v=LZI8nfA_zsA#t=93 “What is Plasma?”) 
 
Instructions: Begin by asking students if they know what the fourth state of matter is. Ask then how you 
would get this fourth state of matter; called plasma. Explain that plasma, just like any other change of 
state, energy has to be added to a system of gas to change its phasing. This phase of change is called 
“Ionizing” and is synonymous to adding energy to ice to “Melt” it to liquid. Ask the students if they know 
where plasma exists. Describe to the students that plasma is mostly created through intense thermal 

https://www.youtube.com/watch?v=LZI8nfA_zsA#t=93


energy (heat) and thus stars are the most common existence of plasma. But there is also man-made plasma 
by adding electrical energy. Show video of plasma. 
 
Activity 2: The Plasma Ball 
 
Time Allotted: 40 Minutes 
Materials: Plasma Ball, LED light bulb, fluorescent light bulb. 
 
Lecture: Plasma is used very commonly and does not merely exist in stars. The way Plasma is generated 
on earth is through electricity. The electricity acts as an energy source and charges up the gas. This 
charging and exciting of the atoms creates glowing plasma inside the ball. The electricity helps to strip the 
gas molecules of their electrons. The striped molecules have an unbalance of charge and thus are very 
conductive creating a path for the electrical energy to dissipate to. These dissipations look like little 
lightning bolts inside the glass ball. 
 Turn on the Plasma ball and demonstrate the effects when the glass is touched. The arcs of electricity will 
follow your hand as it is moved around the glass ball. This is because the energy is looking for a path to 
dissipate to and your hand provides a nice path to the lowest energy. The arcs are harmless to you as you 
touch the glass ball. 
 
Questions to be addressed 

• What kind of gas is in the Plasma ball? (A Noble Gas. These gases have special properties 
allowing easy use in plasma balls.) 

• Why would the gas glow? (Energy is added to the gas and Ionize it. This ionized gas emits light) 
• Why does it look like electricity sparks? (The plasma is very conductive and allows the electricity 

supplying it to discharge to the glass) 
 

Demonstration: Even though the electricity seems to be concentrated only within the ball, the electric 
field extends well beyond the glass. Take the LED and slowly bring it closer and closer to the glass ball. 
As it comes closer the LED will light up. Explain that the electric field of the plasma ball transmits energy 
through the air that light up the LED. 
Next, take the fluorescent light bulb and do the same as the LED. The basic principle of energy transfer is 
the same. Unlike the LED though, there is gas inside the fluorescent light bulb which gets excited from 
the electric field, and causes it to glow. Allow the students to come and try brining the lights closer to the 
plasma ball to see for themselves. 
 
Questions to be addressed 

• Is it the same gas in the light bulb? How do you know? (No, the light is different. The plasma ball 
is very purple while the fluorescent light is white. The fluorescent light bulb has a mercury vapor 
in it.) 

• Where else can you think of this idea being implemented? (Neon signs, plasma TVs, any light 
bulb without a filament essentially) 

 
 
 
 
 
 
 
 
 



 
Lesson 2: The Emission Spectra of Plasma 
Lesson pre-requisites: Students should understand light has a wavelength and that this wavelength is what 
gives light different colors. 
 
Activity 1: Prisms 
 
Time Allotted: 20 Minutes 
Materials: Prism, White light source, Collimator 
 
Lecture: Prisms are a way of separating light into the different wavelengths that make up that light. The 
light travels through the prism, and each wavelength is affected just a tiny bit differently and the resulting 
rays of light are on the other side of the prism. This allows one to tell what different types of light are 
coming from a source. 
 
Demonstration: Have each student set up their light source being focused through the collimator so only a 
single beam of light results. Have the resulting beam of light enter one side of the prism. The angle of 
entry may be adjusted by rotating the prism. Once the angle is just right, multiple beams of light of 
different colors will be emitted on the other end of the prism. Have the student project these colors onto a 
surface such as a piece of paper. 
 
Questions to be addressed:  

• What would happen if you sent all the colors through the opposite direction of the prism? (The 
light would combine to make white light) 

• How does this help us in scientific situations? (The light from a source may not contain all of the 
colors like white light does. So separating the colors from a source lets scientists see what colors 
are produced and if this matches their hypothesis) 

 
Post Demonstration Discussion: The light is separated into different colors because each color has a 
different wavelength which gives the light that color. Each wavelength bent a little bit differently as it 
travels through the prism and the result is a spread of each wavelength. In fact, this same idea is what 
happens when sunlight travels through suspended droplets of water in the atmosphere after a rain shower 
and the result is a rainbow. 

 
 

Activity 2: The Light from Plasma 
 
Time Allotted: 40 Minutes 
Materials: Prism, Plasma ball, Collimator 
 
Preliminary Questions: 

• What colors do you expect to get out of the light of the plasma? What stage of the scientific 
process is this? 

• What will affect how bright the light is? 
 

Experimentation: Set up the Plasma ball and the collimator so that the light from the plasma ball is going 
through the collimator. The amount of light actually making through the collimator will be vary little but 
will work under the right lighting conditions. Align this light through the prism as done with the white 
light source. Again, project the resulting rays onto a surface to see easier. It may be best to turn the lights 



off for best results as the light will be dim. The resulting rays should be separated into their respective 
wavelengths (color).  
 
Final Discussion: The light from the plasma will be very faint and may not separate as easily as the white 
light. Nevertheless, the idea of the constituent colors of the light entering the prism and being separated is 
the same. The generation of the light from the plasma comes from the gas itself. The energy of the electric 
field being transferred to the atoms of gas ionizes the gas but also excites them. This exciting of the gas 
emits light as a result. It is this emission of light which allows you to see the path the electricity takes and 
the same idea exists in nature during a thunderstorm. When lightning strikes, the bright flash is from the 
excited air molecules as the electricity flows. 
 
Ending Questions 

• What color was most prominent? How do you know? (The most prominent color will be the 
strongest and will typically be a purple for plasmas) 

• What colors are absent from the spectrum? (Typically greens, yellows and oranges) 
• Does this information of color tell you anything about the gas inside the plasma ball? (Yes each 

gas used has a very specific “emission spectra” which varies depending on the gas. Neon, for 
example, has a very strong Orange spectra) 

 
Wisconsin academic standards covered in this lesson plan 

- A.12.3 Give examples that show how partial systems, models, and explanations are used to 
give quick and reasonable solutions that are accurate enough for basic needs 

- A.12.5 Show how the ideas and themes of science can be used to make real-life decisions 
about careers, work places, life-styles, and use of resources  

- B.12.4 Show how basic research and applied research contribute to new discoveries, 
inventions, and applications  

- B.12.5 Explain how science is based on assumptions about the natural world and themes that 
describe the natural world 

- C.12.1 When studying science content, ask questions suggested by current social issues, 
scientific literature, and observations of phenomena, build hypotheses that might answer 
some of these questions, design possible investigations, and describe results that might 
emerge from such investigation 

- C.12.5 Use the explanations and models found in the earth and space, life and environmental, 
and physical sciences to develop likely explanations for the results of their investigations  

- D.12.11 Using the science themes, explain common occurrences in the physical world  
- F.12.11 Investigate how the complexity and organization of organisms accommodates the 

need for obtaining, transforming, transporting, releasing, and eliminating the matter and 
energy used to sustain an organism  

- G.12.2 Design, build, evaluate, and revise models and explanations related to the earth and 
space, life and environmental, and physical sciences  

- G.12.5 Choose a specific problem in our society, identify alternative scientific or 
technological solutions to that problem and argue it merits  

- H.12.4 Advocate a solution or combination of solutions to a problem in science or technology 
 

 


