
CATCH A PHOTON 
 
Audience age: 2-13 
Program Type: Table demonstration 
Location: Open space, preferably with some boundary so balls don’t bounce everywhere 
Duration: 5-10 minutes, depending on interest 
Group size: Small, 2-8 people 

 
ACTIVITY GOALS 

Program  
Goals 

● Provide a fun, interactive demo that catches kids’ interests 
● Use analogy to convey fundamental astronomy 
● Encourage inquiry-based learning and teamwork 

Audience 
Goals 

● Light is made of photons.  
● Photons have energy. The energy of a photon is related to its 

wavelength.  
● Telescopes are made to collect photons of certain wavelengths. 

 
SCIENCE STANDARDS (IF APPLICABLE) 
WILL LOOK INTO LATER 

 
HOOK: Astronomers study space by looking at light of different colors (wavelengths)? How do 
we know how to build a telescope so we can observe at a particular wavelength? 

 
ENGAGEMENT NOTES 
1. You can really adapt this demo to your audience. Little kids might just want to get a ball into a 
bucket. Older kids will be more inquisitive. 
2. Competition is a fun way to get more people involved. Put a “telescope” at a particular spot 
and see who can get a “photon” in it first!  
3. This activity can get a little hectic. Having two people lead the demonstration is ideal. 

 
MATERIALS 

● Hot wheels tracks 
● Bouncy Balls 
● Buckets 
● Table 
● Ramp stand (can get from Physics labs) 
● Hand sanitizer 

 
SET-UP PHOTO AND/OR NOTES 



 
1. Basically, you want to set this up so that the ball can make it into the bucket from a particular 
point on the ramp. You should make sure the edge of the ramp is on the table enough so that 
the ball shoots off with (mostly) horizontal velocity.  
2. It might be a good idea to do some tests before the activity starts and mark corresponding 
positions on the ramp and on the floor so you know the ball will make it into the bucket. (i.e. 
from height Y the ball will land on position X on the floor - yay projectile motion!) 
3. Alternatively, you can mark positions on the ramp that correspond to the different buckets.  
4. You will want hand sanitizer. 

 
COMPLEMENTARY HANDOUTS 
Photon Bins Handout 

 
ACTIVITY PROCEDURE OUTLINE 
 
THEME 1: PHOTONS HAVE DIFFERENT ENERGIES 
Have one demo leader stand by the ramp, the other where the bucket would be. Have the 
audience member launch the ball from various heights on the ramp. Ask the audience what they 
observe. Does the ball shoot off differently when you launch from different heights? Does it 
reach farther points when you launch? Volunteer should discuss how the height is related to the 
energy of our photon. 
 
THEME 2: TELESCOPES ARE BUILT TO CATCH PARTICULAR PHOTONS 
Demo leader should set the bucket at a particular point. Audience member launches the ball 
from different heights and sees what goes in the bucket. Demo leader should discuss how 
telescopes are built to catch light of certain energies. Even though there are other photons 
whizzing by, the telescope can’t see them - that’s why we need all kinds of telescopes! 
 
THEME 3: COMPETITION 

https://docs.google.com/presentation/d/1vL-DpbGe4Sj8NrLvBjn6fffemOpG8nsCHFr9jzGBfWs/edit?usp=sharing


Option 1: Which Telescope Can Catch the Most Photons? 
This competition requires two audience members. Set up two ramps with the buckets at the 
same place. In a given time frame (maybe a minute) have the volunteers see if they can figure 
out how much energy is needed to get the photon into the bucket. See who has the most 
photons in the bucket at the end of the minute. 
 
Option 2: How do we Build Telescopes? 
This competition requires two demo leaders and two volunteers. The demo leaders should pick 
a particular height to launch the ball from the ramp. Once the volunteers start launching the 
balls, the audience needs to figure out where the right place to put the bucket is. Give the 
audience about a minute to figure this out. The demo leaders should explain that if we’re looking 
to collect photons of a certain energy then we have a particular way we have to build our 
telescopes!  
 
Option 3: Inquiry-Based Learning...with Tricks! 
This competition requires two audience members. Set up two demos, each with the buckets at a 
different place. Demo leaders have the volunteers start launching the balls from the same height 
to see who can get the most in the buckets (one bucket should be set up to collect from this 
height, the other one shouldn’t). The person at the correct height should find it relatively easy, 
the other person, not so much. See if the other person adjusts. Together, talk about how the 
two telescopes were designed to catch different kinds of light.  
 
 
 
 
 


