Naked Eye Astronomy 

PURPOSE
The purpose of this experiment is to familiarize you with the continuing changing appearance of the sky. By watching and recording the positions of a heavenly body or bodies of your choice for a couple of months, you will start to see a pattern emerge which will be used for further study in Chapter 8 - Universal Gravitation. 

Right now, do you know how the sun, moon, star patterns and the planets appear to move through the sky? Do you know how to tell a planet from a star? Do you know when you can expect to see the moon during the day? How do the sun and planets move in relation to the stars? 

You may remember from Planetarium programs that the Egyptians, Babylonians, Aztecs, Toltecs and other cultures knew the answers to some of these questions over thousands of years ago. They figured out these movement patterns by watching the ever changing sky. How do these movement patterns change from day to day, from week to week and from season to season? 

GETTING STARTED 

You are given four different heavenly bodies that you can observe over the next two months. Choose one of these four. They are:
1. The Sun - at sunrise and sunset 
2. The Moon - anytime it can be seen 
3. A Planet - Mercury, Venus, Mars, Saturn or Jupiter 
4. A star or star pattern 

THE SUN Caution: Never look directly at the Sun; it can cause permanent eye damage. Do not depend on Sun glasses or fogged photographic film for protection. 
Use the shadows of objects to observe the direction in which the Sun rises or sets. Always make your shadows from the same observing position each time. Try to make the observation at least once a week. Local Sunset and Sunrise times are available from your instructor. You can measure the position of the sun using shadows of objects that are permanently positioned. Mark the position of the shadow and mark its position a few days later. Compare the two positions to measure the movement of the sun. 

THE MOON
These observations would be best made every day or at least every other day from when you first observe the moon. Depending upon which of the following methods you use to record your measurements, concentrate on locating the moon’s position relative to altitude and azimuth or some object fixed. 

THE PLANETS Check with your instructor as to what planets are visible during what parts of the evening. http://skyandtelescope.com/. Look for link of observing/sky at a glance.The Planetarium will illustrate these positions. Again, depending upon your method of viewing and/or recording, note the planet’s position about once a week. Use its position relative to a nearby star or star pattern, a fixed tree seen from your viewing position or the planet’s altitude and azimuth at a certain time each time of viewing. 

STARS Scan the heavens some night and note some particular bright or colored star. Observe its position weekly by one of the following methods. Try to observe at the same time each night.

METHODS OF MEASURING 
The following are some suggested methods that students have used in the past to record their data.

1. Measure the object with an astrolabe. 
2. Measure the object using hand and finger angles. 
3. Take photographs and/or video sequences. 
4. Sketch the object relative to a fixed reference. 

ESTABLISHING REFERENCES 
You can establish a North-South line in several different ways. The easiest is to use a compass to establish magnetic North, but magnetic North in Bettendorf is approximately 4 degrees to the East. 

A simpler way would be to use the North Star (Polaris). It will always be visible at night if the sky is clear. To find Polaris, first find the “Big Dipper” which on a September evening is low in the sky and a little West of North after sunset. The two stars forming the end of the Dipper opposite the handle are known as the “pointer stars”, because an imaginary line passing thru them and extended a distance of approximately four times the distance between these stars passes thru a star that is the tip of the handle of the “Little Dipper”. This star is Polaris.

You will be shown in the Planetarium how to locate this star and will be shown that it is 41.5 degrees above the horizon. This is called the ALTITUDE of the star from Bettendorf. The angle of any object around the horizon from a North-South line is called the object’s AZIMUTH with the North direction being 0 degrees, East being 90 degrees, South being 180 degrees, West being 270 degrees, and around to North again being 360 or 0 degrees. With these two measurements made, and by noting the time of viewing, you have indicated the location of any object in the heavens. 

METHOD - ASTROLABE This blue, plastic measuring device may be checked out from your teacher and used to record both the altitude and azimuth of the heavenly object you are recording. 

METHOD - HAND AND FINGER ANGLES One simply holds his or her fist or fingers, as shown, at arms length and records how many degrees the object is from the horizon or other convenient fixed object like a tree or nearby house. 

METHOD - PHOTOGRAPHS AND/OR VIDEO Students in the past have used a Polaroid camera or 35 mm cameras and have taken pictures of the object with some type of time exposure. See your instructor for hints. Video cameras work well too. 

METHOD - SKETCHING Simply sketching the pattern of trees, a neighbor’s house, etc., or the local landscape which you can see from a fixed viewing spot in your own yard can be used quite successfully. 

CHECKLIST 

2 pts ____ BASIC INFORMATION 
Title, date and place your name in the top right hand corner 

3 pts ____ PURPOSE 
State the purpose of this lab.. Be sure to include what you intend to measure. Hypothesize how you believe it will move during your observation period

5 pts ____ EQUIPMENT 
Carefully draw and/or explain the equipment and the setting for this experiment. Be specific about how you know you were at the same spot for each day of observation.

10 pts ____ PROCEDURE 
Carefully describe what you did and how you observed the sky. Be sure to include how you made sure that you were in the same spot each time and any landmarks you used. 

20 pts ____ DATA AND MEASUREMENTS 
Include any measurements in a table. The table should include date, time, altitude, and azimuth of the astronomical object. Use this data to predict how the many degrees the object moves per week. Pictures and/or drawings should be included here. Be sure you include the time-of-day and dates on the drawings. The directions of the observations should also be included. Be sure to include a panoramic drawing of the movement over the observing time period. Instead of individual drawings for each date, you can have one panoramic drawing for the entire observation period

10 pts ____ CONCLUSION 
Write a concise conclusion that speaks to the purpose. Be sure to detail the movement of the astronomical object Be sure to include whether the hypothesis and purpose were successfully met. 

