
GRAVITATIONAL LENSING 
 
Audience age: High school+ 
Program Type: Interactive demonstration on a tabletop (~6ft table) 
Location: Anywhere with enough light to see 
Duration: 5-10 minutes, plus indefinite time for questions (you will get a lot) 
Volunteers: 1-2 
Audience size: Small, 1-2 people is best 

 
ACTIVITY GOALS 

Program  
Goals 

● Introduce brand new concepts and difficult concepts in an accessible way 
● Inspire curiosity in audience members 
● Give audience opportunity for inquiry-based inference 

Audience 
Goals 

● Learn about General Relativity and spacetime 
● Learn the concept of gravitational lensing 
● Understand how scientists use gravitational lensing to determine 

cosmological parameters 

 
SCIENCE STANDARDS (IF APPLICABLE) 
WILL LOOK INTO LATER 

 
HOOK: Did you know that mass bends light? Scientists measure the distortion of distant galaxy 
shapes to “weigh” objects in the universe. This is how we can learn about dark matter and dark 
energy.

 
ENGAGEMENT NOTES 
1. Good starting points: Talk about the galaxies in the Hubble Ultra Deep Field. It’s the first thing 
they see when they walk up (info sheet linked below). People usually have heard of “Einstein’s 
Theory of General Relativity” so you can work from there to spacetime and the bending of light. 
2. Participants will often ask if you really see the distortion - the answer is yes! This is really 
what you would see if you had a really really big telescope. 
3. There are lots of topics about which you can go into more detail: strong vs. weak lensing, 
dark matter & dark energy, Hubble (space vs. ground telescopes), etc. 
4. This can be a difficult concept - try to tailor your information by judging your audience with 
questions.  

 
MATERIALS 

● Lens 
● Canvas print of Hubble Ultra Deep Field 
● Info sheets with pictures 

○ Real lensed images 
○ Spacetime graphic 



 
SET-UP PHOTO OR NOTES 
 

 
The lens.         Team holding the lens above the HUDF print.  
1. Lay out the galaxy print on the table so they have a few good ones to look at. 
2. Lay out some information sheets (linked) so that you can easily point to them. Spacetime is 
hard to describe without the picture. Also refer to the real lensing images. 

 
COMPLEMENTARY HANDOUTS 
What is gravitational lensing? + Real GL images 

 
ACTIVITY PROCEDURE OUTLINE 

1. Presenters may talk about the Hubble Ultra Deep Field (the canvas print) to get 
participants involved in the activity. 

2. The presenters describe spacetime and why light can take a curved path. They explain 
how this results in a distorted image (like a glass lens). This is called gravitational 
lensing. 

3. The presenters ask the participants to hold the lens above the galaxy print. Participants 
will see how the images of the galaxies are warped by the lens. 

4. The presenters show real images of gravitationally-lensed galaxies. 
5. The presenters can ask further guiding questions such as: Which part of the lens creates 

the most distortion and why? Can the participant make the images look like the real 
examples? (Einstein ring and Einstein cross - ring is easy to produce by holding lens 
directly above an object, cross can be produced by tilting the lens from that position) 

6. The presenter relates the concept of a glass lens with a massive object and how 
different lens properties produce different results. This is how scientists use gravitational 
lensing to “weigh” objects in space. All matter (luminous + dark) produces this effect. By 
weighing objects from the early universe (because looking further in space=looking back 
in time), scientists learn about the evolution of space. They hope to use this information 
to understand fairly new concepts like dark matter and dark energy. 

 
 
 
 

https://docs.google.com/presentation/d/1NvX5YDF4vynGovCU8wxG8jw5GRP0FYKk2Qc_d8IkD5E/edit?usp=sharing

