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ACTIVITY
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When you look at a photograph, you are seeing a two-dimensional image of an object or a person, but your brain helps you “see” in three dimensions because the camera has recorded shadows and distant objects in perspective. Most of the photographs you view are of objects or persons with which you have some previous experience, so you have some idea of what the rest of the object or person would look like if you could walk around to view them from the “back.” But what about objects of which you have little or no previous knowledge? For instance, can you tell from a photograph of an asteroid what the back of it looks like? 

Scientists use all of the information they have about an object they are studying to construct physical models (see “Scientific Modeling”) or computer (virtual) simulations of the object. In this activity, you will use the information in images of Vesta to do some scientific modeling.

The handout, “Hubble Space Telescope Images of Vesta,” shows multiple views of Vesta's surface. In the image above, you can see 24 images of the asteroid as it turns one complete rotation (360 degrees) on its axis. This means that the asteroid has rotated about 15 degrees between each of these images. The images in the photo above should be read first from left to right and then top to bottom as you would a calendar.


Your assignment is to combine the images of Vesta into one three-dimensional model of the asteroid, using a ball of modeling clay that is approximately 10 cm in diameter. You will also need a protractor to measure the model’s angle of rotation and a metric ruler to help you make your model of Vesta “to scale.” Vesta’s largest diameter is 525 kilometers, so you may want to consider a scale where 10 cm represents 525 km, so 1 cm is equal to 52.5 km (see the illustration below.)

PROCEDURE

1. Cut the clay ball into four equal quarters. If you are working with three other people, give each person one quarter. 

2. Start by studying the six images in the handout of Vesta. Then, answer the following questions.

a) How much of the asteroid’s surface is reflecting light in each of the images? What part of the asteroid’s surface do you think you cannot see? 

b) In which direction do you think Vesta is rotating – from left to right, right to left, up to down, or down to up? 

c) What shape does the reflecting surface have?

d) Do you think that Vesta’s axis of rotation is parallel or perpendicular to the bottom of the frame of the images or at a different angle, maybe 45 degrees from perpendicular? Use your ruler to make actual measurements of the light and dark areas of the images of your quarter. Decide how you will convert these measurements to a scale in which the distance of the model’s greatest diameter is 10 cm.


3. Decide whether the darkened areas you see are areas with different reflective abilities or are gouged out areas on the surface. What might you do to the clay surface to show different types of reflective surfaces?

4. Start constructing your quarter of the model by making changes to the curved surface. 

5. You should repeat this procedure, with the images on the next quarter adding features to your model. Once each quarter is done, combine the quarters into one asteroid. 

a) Compare your answers for each quarter on the handout.

b) Describe the difficulties (if any) you had in recombining your quarters.

c) Why do you think there were difficulties?

6. If you are completing this assignment as part of a group, answer the following questions as you compare your models with those made by others in your group. If you are doing this activity as an independent learner, answer only question d).

a) Do all models look exactly alike? 

b) How are they similar and how are they different? 

c) What could account for the differences? 

d) Why was it important to construct your models to scale?

7. Answer the following questions.

a) Why do you think the amount and shape of Vesta’s visible surface changes as it rotates?

b) Vesta’s albedo is about 0.42. What does this mean? How does this physical characteristic of Vesta help scientists as they study the asteroid’s surface features? 

c) In what way(s) was it helpful to have multiple images of Vesta as you were making a physical model of the asteroid? In what way(s) might your physical model of Vesta been different if you had only one image from which to work?

During a planned 12-hour mapping orbit at an altitude of 701 to 753 km, the Dawn spacecraft will conduct visible and infrared (IR) optical mappings of Vesta. From this distance and with plans to obtain a complete map of Vesta’s surface, both scientists and students will have an opportunity to study Vesta “up close and personal.” You might want to keep your clay model of Vesta and compare it with the images that the Dawn spacecraft sends back to Earth.
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Helpful Hint





Axis of Rotation - When something rotates, there will be a line where there is no movement; this is called the axis of rotation.
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