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Cloud Chamber Lab 
Activity Key 

 
Introduction 
 In this Lab you will build a Cloud Chamber out of common lab materials, insert a “safe” 
radioactive source into the chamber, and observe the trails made by the interaction between the 
alcohol vapor and the radioactive particles. 
 
How does this work?  
 Because there is so much alcohol, the chamber is supersaturated with alcohol vapor (the 
gaseous form of alcohol). The dry ice keeps the bottom very cold, while the top is at room 
temperature.  The high temperature at the top means that the alcohol in the felt produces much 
vapor, which falls downwards.  The low temperature at the bottom means that once the vapor has 
fallen, it is supercooled. That is, it is in its vapor form, but at a temperature at which vapor 
normally can't exist.  Since the vapor is at a temperature where it normally can't exist, it will very 
easily condense into a liquid form.  
 When an electrically charged particle comes along, it ionizes the vapor - that is, tears 
away the electrons in some of the gas atoms along its path. This leaves these atoms positively 
charged (since it removed electrons, which are negatively charge). Other, nearby atoms are 
attracted to this ionized atom. This is enough to start the condensation process.  Through this 
process you see little droplets forming along the path the particle took through the chamber.  
 
Interpreting the Tracks 
 Physicists have to use all their knowledge about many related physics concepts in order 
to analyze and interpret the tracks they see from their cloud chambers.  Listed below are the 
general concepts that are ordinarily used.  There indeed may be more applications that are 
outside the scope of this lesson. 
 

1. Translational Motion 
a. The particles are moving in a particular translational direction with a 

particular incident and final velocity.   
b. They have a unique initial and final position.  
c. Distances and displacements can be measured physically.   
d. If time lapse, stroboscopic, or video photography is used then time 

information is also incorporated into the tracks. 
2. Centripetal Motion 

a. The particles are moving in a particular circular direction with a particular 
radius from a point of rotation.   

b. The particles are moving in a particular circular direction with a particular 
incident and final velocity.   

c. They have a unique initial and final position.  
d. Distances and displacements can be measured physically.   
e. If time lapse, stroboscopic, or video photography is used then time 

information is also incorporated into the tracks. 
3. Newton’s Laws 

a. Collisions involve forces. 
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b. Forces cause particles to accelerate. 
c. Accelerations can be calculated with motion information. 

4. Conservation of Energy 
a. Conservation of Energy can always be applied to completely elastic collisions. 
b. Collisions in cloud chambers are almost always elastic and are treated as such 

without loss of reliability. 
c. Often we control the initial and final conditions of the collisions. 
d. Using motion data can help complete your conservation of energy statements. 

5. Conservation of Momentum 
a. Conservation of Momentum can be applied to any collisions. 
b. Collisions in cloud chambers illustrate conservative of momentum and are 

treated as such without loss of reliability. 
c. Often we control the initial and final conditions of the collisions. 
d. Using motion data can help complete your Conservation of Momentum 

statements. 
e. Using energy data can help complete your Conservation of Momentum 

statements. 
6. Inertia 

a. Almost all particles involved in these tracks have mass and motion of some 
sort; therefore their own inertial properties come into play. 

b. More massive particles will have a greater resistance to change their motion. 
c. Less massive particles will have little or no resistance to change their motion. 
d. This may be visible in the acceleration data acquired in any one of a number 

of the earlier statements above. 
e. Inertial properties are both translational and rotational. 

7. Magnetic Fields 
a. All charged particles respond to the presence of a magnetic field. 
b. Most (not all) of the particles involved in these tracks are charged particles. 
c. Positive particles will always respond in a way that is directly opposite to the 

way a negative charged particle will respond. 
d. Neutral particles may show up but will NOT respond to the magnetic field. 
e. Charged particles will respond to the presence of each other when distances 

are small enough. 
8. Electric Fields 

a. All charged particles respond to the presence of an electric field. 
b. Most (not all) of the particles involved in these tracks are charged particles. 
c. Positive particles will always respond in a way that is directly opposite to the 

way a negative charged particle will respond. 
d. Neutral particles may show up but will NOT respond to the electric field. 
e. Charged particles will respond to the presence of each other when distances 

are small enough. 
9. Coulombs Laws 

a. There are forces of attraction and repulsion between charged particles. 
b. These forces are easily capable of accelerating particles. 
c. The magnitude of these forces can be easily calculated, directions can be 

inferred from the collisions and or the tracks. 
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Alcohol-soaked liner

Dry Ice 

Cosmic Rays

Light Source (slide  projector) 

Black Tape 
Cardboard Sheet 

Metal Plate 

d. Using motion data can help complete your Coulombs Law statements. 
e. Using energy and momentum data can help complete your Coulombs Law 

statements. 
 
Materials to build the chamber (adapted from “How to Build a Cloud Chamber” at 
http://www.lns.cornell.edu/~adf4/cloud.html) 
• A clear, see-through container, with an open top about 6" by 12", and about 6" high. (Make 

sure it is boxlike with flat sides, rather than being round.)  
• A slide projector or other very strong light source 
• A sheet of metal to cover the top of the container 
• A piece of thin cardboard (from a notebook or cereal box) the same size as the metal sheet  
• Black electrical tape  
• Felt for lining the container  
• A box a little bit bigger than the metal sheet  
• 4 binder clips  
 
Procedure Part I: Dry Configuration 

1. Line the sides of the container near the bottom with cloth or tissue.  
2. This lining will be soaked with alcohol when you run the chamber, so do not use alcohol-

soluble tape or glue to attach it.  
3. Cover one side of the cardboard with the black electrical tape; this will make the particle 

tracks easier to see.  
4. Place the cardboard, tape-side up, on the sheet of metal, and then cover the container with 

the metal and cardboard, so that the tape is facing the inside.  
5. Use the binder clips to securely fasten the container to the metal/cardboard top. This step 

is to prevent air leaks, so be sure it is tight.  
6. Turn the container over so that the metal is on bottom and the felt is at the top. Place the 

container into the box.  
7. Place the slide projector against one side of the chamber so that it shines in.  

 
This is the "dry" configuration of the chamber. You don't see anything yet, but now you are 
ready. 
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Materials you will need to run the chamber 
In order to run the chamber you will need two additional items: 
• pure isopropyl alcohol/2-propanol (pure, not 70%, isopropyl alcohol)  
• 1 lb. dry ice, cut into thin slices per group (you can usually get dry ice at ice cream or 

grocery stores). 
 
Procedure Part II: Wet Configuration 

1. Place the dry ice in the box underneath the chamber, between the box and the metal plate. 
Make sure that the slice of dry ice is shorter than the sides of the box.  

2. Remove the container from the box, open it, and soak the felt with the alcohol. 
3. Also place enough alcohol on the tape so that it is covered with a thin layer of liquid.  
4. Clip the metal and cardboard back into place, and then replace the chamber on top of the 

dry ice.  
5. Be sure that the metal plate is resting directly on the dry ice. Turn on the slide projector 

lamp. 
   

Guide to Observations 
1. At first, you will only see a rain-like mist of alcohol. 
2. After about 15 minutes, you should start to see the tracks of particles passing through. 
3. The tracks look a little like spider's threads going along the chamber floor.  
4. It may help to turn off any room lights.  
5. For a 6"x12" chamber, you should see about one track per second.  

 
Remember that Cloud Chambers in general are very sensitive devices and there are plenty of 
reasons why they may not work.  Be sure to follow directions exactly and take care to complete 

Radioactive

Top end, transparent and relatively warm

Bottom end, opaque and relatively cold

Cooling area, external to Chamber and extremely cold
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each step as neatly and carefully as possible.  Above all don’t become discouraged.  After all, 
what you are trying to accomplish took the rest of the world over 2000 years to complete! 
 
Look for these Different Things 
1.  A track which goes straight, then "kinks" off to the left or right sharply. This is “muon 
decay". The two neutrinos (the dashed lines) are not detected in the chamber. 

 
 
2.  Three tracks which meet at a single point. In these events, one track is an incoming cosmic 
ray. This particle hits an atomic electron. The electron and the outgoing cosmic track are the two 
other tracks.  
 
 
 
 
 
3.  A very windy, jagged track. This is "multiple scattering", as a low-energy cosmic ray bounces 
off of one atom in the air to the next.  
You might notice that some tracks are very "bright" and thick, and others are very faint.  

 
4.  What else do you see?  Record what you see in a sketch and try to determine what just 
happened.   

1. What particles were involved?  
2. Which way were they going?   
3. How many particles were involved?  
4. How many collisions did you see? 

 
5. What else could you do?  

a) Use a Polaroid camera, digital camera or a video camera to record the 
events.  

b) Place a very strong magnet underneath the chamber. You will see the 
particles bend when they are near the magnet.  

c) Place several plates of metal upright, one behind the other, in the 
chamber. See how many plates tracks can go through.  

 
Interpreting the Tracks 
 Physicists have to use all their knowledge about many related physics concepts in order 
to analyze and interpret the tracks they see from their cloud chambers.  Listed below are the 
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general concepts (outside the scope of this lesson) that are ordinarily used.  There indeed may be 
more applications that are outside the scope of this lesson. 
 

10. Translational Motion 
a. The particles are moving in a particular translational direction with a 

particular incident and final velocity.   
b. They have a unique initial and final position.  
c. Distances and displacements can be measured physically.   
d. If time lapse, stroboscopic, or video photography is used then time 

information is also incorporated into the tracks. 
11. Centripetal Motion 

a. The particles are moving in a particular circular direction with a particular 
radius from a point of rotation.   

b. The particles are moving in a particular circular direction with a particular 
incident and final velocity.   

c. They have a unique initial and final position.  
d. Distances and displacements can be measured physically.   
e. If time lapse, stroboscopic, or video photography is used then time 

information is also incorporated into the tracks. 
12. Newton’s Laws 

a. Collisions involve forces. 
b. Forces cause particles to accelerate. 
c. Accelerations can be calculated with motion information. 

13. Conservation of Energy 
a. Conservation of Energy can always be applied to completely elastic collisions. 
b. Collisions in cloud chambers are almost always elastic and are treated as such 

without loss of reliability. 
c. Often we control the initial and final conditions of the collisions. 
d. Using motion data can help complete your conservation of energy statements. 

14. Conservation of Momentum 
a. Conservation of Momentum can be applied to any collisions. 
b. Collisions in cloud chambers illustrate conservative of momentum and are 

treated as such without loss of reliability. 
c. Often we control the initial and final conditions of the collisions. 
d. Using motion data can help complete your Conservation of Momentum 

statements. 
e. Using energy data can help complete your Conservation of Momentum 

statements. 
15. Inertia 

a. Almost all particles involved in these tracks have mass and motion of some 
sort; therefore their own inertial properties come into play. 

b. More massive particles will have a greater resistance to change their motion. 
c. Less massive particles will have little or no resistance to change their motion. 
d. This may be visible in the acceleration data acquired in any one of a number 

of the earlier statements above. 
e. Inertial properties are both translational and rotational. 



Name:____________KEY___________________Date:__________________Period:_____ 
 

Page 7 of 8 
© 2004 High School Technology Initiative (HSTI) Educational Materials: The ATOM: Nuclear 

16. Magnetic Fields 
a. All charged particles respond to the presence of a magnetic field. 
b. Most (not all) of the particles involved in these tracks are charged particles. 
c. Positive particles will always respond in a way that is directly opposite to the 

way a negative charged particle will respond. 
d. Neutral particles may show up but will NOT respond to the magnetic field. 
e. Charged particles will respond to the presence of each other when distances 

are small enough. 
17. Electric Fields 

a. All charged particles respond to the presence of an electric field. 
b. Most (not all) of the particles involved in these tracks are charged particles. 
c. Positive particles will always respond in a way that is directly opposite to the 

way a negative charged particle will respond. 
d. Neutral particles may show up but will NOT respond to the electric field. 
e. Charged particles will respond to the presence of each other when distances 

are small enough. 
18. Coulombs Laws 

a. There are forces of attraction and repulsion between charged particles. 
b. These forces are easily capable of accelerating particles. 
c. The magnitude of these forces can be easily calculated, directions can be 

inferred from the collisions and or the tracks. 
d. Using motion data can help complete your Coulombs Law statements. 
e. Using energy and momentum data can help complete your Coulombs Law 

statements. 
 
Troubleshooting  
Like any experiment, you may have some difficulties. Here are a few common ones with 
solutions. 
  

1. "I don't see anything!”   
Solution: Be sure the light is well placed.  
Make sure the dry ice is neatly packed and in good contact with the metal plate.  
Try adding some alcohol.  

 
2. "I only see mist and no tracks".  

Solution: Wait. It takes about 15 minutes for the chamber to get to the right 
temperature.  

 
3. "I waited 15 minutes, and still nothing!”  

Solution: Be sure the light is well placed and shining into the chamber.  
Check that the chamber is airtight.  

 
4. "It's airtight, and there's good light".  

Solution: if you see only a very thick mist, try opening the chamber, letting some 
escape, and then starting over.  
If nothing works, try a new container that is a little shorter or taller.  
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5. "I see big clouds at the edges of the chamber."  
Solution: This probably means you have an air leak. Be sure that the chamber is 
tightly sealed.  

 
For a more complete listing of information on Cloud Chamber Labs go to the following URL: 
http://www.lns.cornell.edu/~adf4/cloud.html 
 
 


