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Sunscreens & Sunlight Animations: 
Student Instructions & Worksheet
Introduction

There are many factors that people take into account when choosing which sunscreen to use and how much to apply. Two of the most important factors that people consider ate the ability to block UV and the visual appearance of the sunscreen (due to the interaction with visible light). You are about to see three animations that are models of what happens when sunlight (both UV and visible rays) shine on:

· Skin without any sunscreen

· Skin protected by 200 nm ZnO particle sunscreen

· Skin protected by 30 nm ZnO particle sunscreen

Open the animation file as instructed by your teacher and explore the animations for different sunscreen and light ray options. Then choose the sunscreen option and wavelength(s) of light as indicated to answer the following questions.

Questions

1. Select the UVA and UVB wavelengths of light with no sunscreen and click the play button. 

a. What happens to the skin when the UV light reaches it?

b. How is the damage caused by the UVA rays different from the damage caused by the UVB rays? (You may want to play the animation with just UVA or UVB selected to answer this question)

c. Based on what you know about the different energies of UVA and UVB light why do you think this might happen?

2. Now leave UVA and UVB light selected and try playing the animation first with the 30 nm ZnO sunscreen and then with the 200 nm ZnO sunscreen.

a. What kind of sunscreen ingredients are shown in each animations?

b. What happens to the UV light in the animation of 30 nm ZnO particle sunscreen? 

c. What happens to the UV light in the animation of 200 nm ZnO particle sunscreen? 

d. Is there any difference in how the UV light interacts with the 30 nm ZnO particles versus the 200 nm ZnO particles? Explain why this is so based on your understanding of how the sunscreens work to block UV light.

e. Is there any difference in how the two kinds of UV light interact with the sunscreens? Explain why this is so based on your understanding of how the sunscreens work to block UV light

3. Select the visible light option and play the animation for each of the sunscreen conditions. What happens to the visible light in each animation and what does the observer see?

a. Skin without any sunscreen

b. Skin with 200 nm ZnO particles sunscreen

c. Skin with 30 nm ZnO particle sunscreen

4. What determines what the observer sees? (Do they see the skin or the sunscreen? What color do they see?)

5. How does scattering affect what the observer sees?

6. What variables don’t change between the two animations with sunscreens?

7. What variable determines if the visible light scatters or not?

8. What would happen if we applied the large particle sunscreen in a layer only half as thick as the one shown? How would this affect its appearance? How would it affect its UV blocking ability?

9. What would happen if the observer (eye) moved 3 steps to the left to look at the skin?

10. When we make a model (such as these animations) we make tradeoffs between depicting the phenomenon as accurately as possible and simplifying it to show the key principles involved. 
a. Are the different elements of the animation drawn on the same size scale? If not, which ones aren’t? How do these affect the animation’s ability to depict the scattering mechanism? Which elements in the animation are really on or close to the nanoscale? Which are on the macroscale? Which are on the cosmic scale?

b. What are some other ways these animations have simplified the model of the real world situation they describe?

c. What are some of the benefits of making a simplified model? What are some of the drawbacks?
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