Astronomy 1 

Observing Projects
Deadline: May 14 (for MWF class) or May 13 (for TTh class)
Equipment

Lined notebook; pencil; compass (optional); planisphere; flashlight with red cellophane.

Objectives

You will investigate the phases of the Moon over one complete orbital cycle.  You will learn to identify the constellations in the night sky and learn to use a planisphere.  You will obtain the opportunity to visit Fremont Peak Observatory and view astronomical objects through telescopes.

Background

Science depends on observations – particularly careful, well-documented observations.  This exercise requires that you make a series of observations and collect them systematically in a notebook that will be handed in at the end of the semester.  

Read through the three possible projects listed below.  You will perform two out of the three projects listed.  The first project you must perform is the “Phases of the Moon”.  This observing project is required, not optional!  For your second project, you may choose between “Identifying Constellations” or “Visiting Fremont Peak”.

If you perform more than two projects, you will receive extra credit for third project.  
I:  The Phases of the Moon in the Sky (twice a week for four weeks)
If you observe the moon over several nights, you will notice that the moon changes appearance.  Sometimes it looks like a crescent; sometimes you can only see half of it; sometimes you can’t see it at all; and sometimes you can see its entire disk.  You might have noticed that it takes about a month for the Moon to go through its cycle of phases.  
Although half of the moon is always illuminated by the Sun, the amount of illumination that you actually observe depends on the position of the Moon with respect to the Sun and the Earth.  Furthermore, the phase of the moon has a direct correlation with the time that the moon rises or sets.  Thus, if you know the current phase of the moon, you can predict what time the moon will be visible.  The purpose of this section is to familiarize yourself with the phases of the moon and to understand where the moon is in relation to the positions of the Earth and the Sun when the Moon is in those phases.

The following diagram summarizes the entire cycle of the phases of the Moon.  
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1. Observations
At least twice per week (every few days), go outside when the moon has risen.  
You will also estimate the altitude (angular distance from the horizon) of the moon during the time of your observation.   Because the time that the moon rises and sets depends upon the phase of the moon, during some phases, you may only see the moon either very late at night or during the day instead of the evening because it has risen either in the morning or late at night.  Before every observation, go to the following website to determine what time the moon rises and sets:  

http://www.almanac.com/astronomy 

Make sure to create and account and login.  Once you log in, you must indicate the location that you will be observing from.  The default location is not Salinas.  It is important that input the zip code or city name from where you are observing.

A.  Describe the location that you are observing the Moon from.

B.  Once you find the location of the Moon, sketch the phase of the moon, along

      with the horizon and any landmarks.  
C.  Compare it to the diagram above and label the phase of the Moon.  
D.  Record the date and time for each observation. 

E.  Estimate the altitude (height above the horizon) of the Moon during the time
of observation.  Your fist spans approximately 10 degrees in the sky and your index finger spans approximately one degree in the sky.

F.  Sketch the position of the Earth, Moon, and Sun and where they would be
      in relation to each other in order for you to see the Moon at that phase.  
G.  Record also the time the moon rises and sets for this phase.
H. Do this for at least one complete cycle (4 weeks).  You will have a total of 

     eight observations.  
Sometimes there will be too many clouds obscuring your view.  If this is the case, write in your log that it was a cloudy evening, but draw in the phase of the moon you would expect to see.

2. Interpreting Your Results

After you observe one lunar cycle, answer the following questions:

A. Why does the Moon go through a cycle of phases?

B. During which phases (waxing or waning) does illumination of the Moon appear to grow larger? 
C. During which phases (waxing or waning) does the illumination of the Moon appear to grow smaller? 
D. Which commonly used term (e.g. day, month, year) is derived from the revolution of the Moon around the Earth?

E. Which phase of the moon rises closest to sunrise?  Which phase of the moon rises closest to noon?  Which phase of the moon rises closest to sunset? 

Which phase of the moon rises closest to midnight?
II:  Identifying Constellations (one night)
We will learn to identify five different constellations and five of the brightest stars in the night sky.  You will also learn how to find the “north” star, Polaris using the Big Dipper as a guide.  To do this, you will use your planisphere.  If you choose to perform this project, you must have a planisphere.  You may choose to purchase a planisphere at the bookstore (they are relatively inexpensive and can be used in the future to impress your friends or family!) or you may borrow one from your instructor.  The instructions for using the planisphere is on the back of the planisphere, however, if you should have any questions, make sure to consult your instructor.

Using a Planisphere

In principle, nothing could be simpler.  You turn a wheel to put your time next to your date, and presto, there’s a custom-made map of the stars that are above your horizon for that moment.  The edge of the oval star map represents the horizon all around you, as you would see if you were standing on an open field and turned around in a complete circle.  The part of the map at the oval’s center represents the sky overhead.  

In practice, several complications can throw beginners off.  The worst is that a planisphere’s map is necessarily small and distorted.  It compresses the entire celestial hemisphere above and around you into a little thing you hold into your hand.  So star patterns appear much bigger in real life than on the map.

Moving your eyes just a little way across the map corresponds to swinging your gaze across a huge sweep of sky.  The east and west horizons may look close together on a planisphere, but of course when east is in front of you, west is behind your back.  Glancing from the map’s edge to center corresponds to craning your gaze from horizontal to straight up.

To use your planisphere, go out to a dark place, where there is minimal light pollution.  Make sure that the sky is dark and clear so that you can see the stars easily.  Hold it out in front of you as you face the horizon.  Twist it around so the map edge labeled with the direction you’re facing is down.  The correct horizon on the map will now appear horizontal and match the horizon in front of you.  The dates are located on the outermost circle of the planisphere and the times are located in the inner circle of the planisphere.

Rotate the disc to align today’s date with the time at which you want to observe.  The planisphere shows the sky as it will then appear above you.  Compare the map to the sky.  The center of the map shows the stars directly overhead.  The larger the star’s symbol on the map, the brighter it appears in the sky.  Now you can compare stars above the horizon on the map with those you’re facing in the sky, and you’re all set! 

Once you understand the workings of a planisphere, you can “dial in” any constellation visible from your hemisphere and then look at the edge to see when that constellation is visible.  Constellations that are visible all-year round are known as circum-polar because they seem to spin around the north star Polaris and never set completely below the horizon.  Most other constellations are prominent during a particular season of the the year.  For example, Orion the Hunter is very easily seen in Winter, but in Summer, it is hidden in the sun’s glare and is up during the day.

The most obvious part of the chart are all the little dots that represent the stars.  You’ll notice that the dots are different in size, big dots are bright stars and smaller ones denote

faint stars.  Most of the stars on the map are connected by lines.  These are imaginary lines that show us the general structure of the constellations and asterisms.  The brightest stars and most of the constellations and asterisms are labeled, so that you know what they are called.

When carrying out this project, do NOT sit all alone in remote, dark places.  Of course, the more remote and dark places make for better observing.  If you’d like to observe from such a place, take a buddy or another student(s) from the class.  It’ll be safer and more fun this way!  But remember that each of you should make your own sketches and write your own comments and reports.  

If you cannot get to a nice dark location, don’t despair!  No matter where you are, you’ll be able to see stars.  If there are bright lights nearby, simply shield your eyes so that your pupils can dilate to see the stars.  Better yet, just move around a corner or behind a tree or building where there aren’t as many lights shining directly in your eyes.  

Try to keep your observing notebook and planisphere handy.  You’d be amazed at how much you can accomplish just by stopping your car on a relatively quiet street on your way home from work!    This is also good policy because you never know when the weather will choose to cooperate with your observing plans.  Most importantly, do not put this assignment off until the last minute.  Murphy’s Laws will surely work against you, and you’ll be socked in by thick clouds or fog the whole last week before the notebook is due, guaranteed!!

Remember that the constellations near the edges of the planisphere will be somewhat distorted since they had to take a sphere and flatten it out for display.  One final word of caution: some of the planets in our solar system are among the brightest objects in the night sky.  Don’t let them fool you when trying to identify a constellation!  You might want to ask your instructor about the positions of planets if you have any doubts or see something unexpected in the night sky.

1. Choose the Constellations
· Set up your planisphere to show the night sky at the time of observation and line it up with the date of observation.  

· In your observing notebook, write down the date and time you have set up for.  Look at the night sky as shown in your planisphere.

· The constellations on the front of the planisphere represent those constellations that you will be able to observe in the sky towards the North., whereas the constellations on the back of the planisphere represent those constellations that will be visible towards the South.  Using your planisphere, list, in your observing notebook, five constellations that should be visible tonight towards the North and five constellations that should be visible tonight toward the South.  

2. Identifying Polaris

· Use your planisphere to find the Big Dipper. This grouping that looks like a giant ladle is actually not a traditional constellation at all.  It is part of a lager constellation called Ursa Major (The Big Bear).  The Big Dipper can be used to find Polaris, the “north” star.  If you were to draw an imaginary line through the two stars on the edge of the ladle, the line would run through (or at least very close to) Polaris as depicted in the figure below.  
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· Face towards the North.  Draw a simple sketch of the Northern horizon on one page of your observing notebook.  Label this horizon as the Northern Horizon on you notebook.  Draw all the landmarks that you see on your Northern horizon. 
· On the horizon, draw marks to indicate the azimuth.  Remember North is 0 degrees azimuth, due East is 90 degrees azimuth, South is 180 degree azimuth, and West is 270 degree azimuth.

· Draw a vertical line in the middle of the page.  This vertical line represents your meridian (the line that joins North and South and runs through the zenith).  Each horizontal line on the paper represents 5 degrees altitude.  Label the altitude on the meridian.  Start with 0 degrees on the horizon and increase 5 degrees for each horizontal line until you reach 90 degrees.  
· On your planisphere, locate the asterism The Big Dipper.   
· Using the tips outline above, locate Polaris.  Polaris should be just about as bright as the Big Dipper stars.  There might be other, very faint stars that fall close to your imaginary line.  However, Polaris is the first bright star that your line will reach.  
· Use your fist to estimate the altitude (height above the horizon) of the Big Dipper.   (Fist spans about 10 degrees in the sky and index finger spans about 1 degree in the sky).

· Sketch and label The Big Dipper relative to the horizon and the meridian.   In your sketch of the Big Dipper, you should indicate the relative brightness of the stars by representing the brighter stars with larger dots and fainter stars with smaller dots.

· Use your fist to estimate the altitude of Polaris.  Sketch and label Polaris on the meridian.

· What is the angular separation between the tip of the ladle and Polaris?  Use your fist and thumb measurements to estimate this value and include it on your sketch. 
3. Locate and sketch the Constellations 

Northern Constellations:

· Face towards the North.  Using your planisphere, locate two (not including the Big Dipper) of the five constellations in the North that you identified in the previous section.   
· Use your fist to estimate the altitude (height in degrees above the horizon) of the constellation.   (Fist spans about 10 degrees in the sky and index finger spans about 1 degree in the sky).  
· Use your fist to estimate the azimuth (angle in degrees from North).  Remember, once you find the Polaris, that represents 0 degrees azimuth.  Directly East is 90 degrees azimuth, South is 180 degrees azimuth, and West is 270 degrees azimuth.

· On the same horizon as you sketched the Big Dipper, sketch and label the  constellation relative to the horizon and the meridian.   In your sketch of the constellation, you should indicate the relative brightness of the stars by representing the brighter stars with larger dots and fainter stars with smaller dots.
Southern Constellations:

· Now face towards the South (180 degrees from North).  On a new page of your observing notebook, draw a simple sketch of the Southern Horizon.  Label this horizon as the Southern Horizon on you notebook.  Draw all the landmarks that you see on your Southern horizon. 

· Draw a vertical line in the middle of the page.  This vertical line represents your meridian (the line that joins North and South and runs through the zenith).  Each horizontal line on the paper represents 5 degrees altitude.  Label the altitude on the meridian.  Start with 0 degrees on the horizon and increase 5 degrees for each horizontal line until you reach 90 degrees.  

· Using your planisphere, locate three of the five constellations in the South that you identified in the previous section.  (Turn 180 degrees from Polaris to find South).

· Use your fist to estimate the altitude (height in degrees above the horizon) of the constellation.   (Fist spans about 10 degrees in the sky and index finger spans about 1 degree in the sky).   

· Use your fist to estimate the azimuth (angle in degrees from North).  Remember, directly East is 90 degrees azimuth, South is 180 degrees azimuth, and West is 270 degrees azimuth.

· Sketch and label constellation relative to the horizon and the meridian.   In your sketch of the constellation, you should indicate the relative brightness of the stars by representing the brighter stars with larger dots and fainter stars with smaller dots.
4. Describing the Constellations

· List all six constellations that you observed during the course of the evening.  For each constellation, describe what you these constellations look like to you. For instance, Sagittarius  (the Archer) actually looks remarkably like a teapot!  What do these constellations look like to you?  Write a description on a different page of your notebook.
III. Visiting Fremont Peak Observatory (one night)
Fremont Peak Observatory is located in the beautiful Fremont Peak State Park in San Juan Bautista.  It is about a 45 minute drive from Salinas.  The road up the mountain is pretty windy and at times steep.  Be very careful when driving at night.  

Dress warmly (it gets very cold there) and bring a flashlight that is covered with red cellophane.  You could also bring your planisphere with you, if you would also like to learn your constellations and complete part II for extra credit.  Once you arrive at the observatory, please be courteous.  The staff at Fremont Peak Observatory are providing us with a service by allowing us to access their observatory; please respect them and the facilities.  

You should go to the observatory as early in the semester as possible.  If you wait until later, you may lose your chance since you can not predict the weather and it might be too cloudy or rainy.  Your last opportunity to go to the observatory is October 20th.

Make sure to check the weather before you go out.  If it is too cloudy or rainy, you will not be able to obtain observations.  You do not have to make reservations to go to the observatory, you just need to show up on the scheduled program date.  Please feel free to bring one or two guests.
You can find out all the information (including directions) on their website: www.fpoa.net.  Or you can call them: (831) 623-2465.   
All shows start at 8:00 PM.
1. Public Show

Record the name of the speaker and the topic of the public talk or show.  Summarize the public talk or show in at least two typed paragraphs.  You should also add a paragraph relating your perception of the talk and what you learned or found most interesting.

2. Observations

Once you arrive at the observatory, there should be several telescopes set up to view different objects in the sky.  Obtain at least three observations.  As you look through the telescope sketch what you see in the eyepiece on the attached worksheets. Also fill in all the required information.  If you don’t know the information, ask the people who are operating the telescope.  

3. Journal Entry

Describe your thoughts from the time you drove up the mountain until you came back down.  Describe the objects you saw.  Which one fascinated you the most and why?  What was the weather like?  Did you do anything else besides look through the telescope?  What did you think about the entire experience?  
4. Signature
Before the end of the evening, you should ask the volunteer at Fremont Peak Observatory to sign the first page of your observation sheet.  Your observations are not valid unless you receive a signature.
Note: By choosing to go to Fremont Peak Observatory, you assume all liabilities. 
Signature of FPOA volunteer: ________________________________
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	Object 1:

Object Name:_______________________

Date/Time :_______________________

Telescope Diameter:________________
Focal Length – Primary:_______________

– Eyepiece:_______________

	Draw what you see through the telescope above.

Describe in words what you see here:
	Magnification:_______________________
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Object Name:_______________________

Date/Time :_______________________

Telescope Diameter:________________
Focal Length – Primary:_______________

– Eyepiece:_______________

	Draw what you see through the telescope above.

Describe in words what you see here:
	Magnification:_______________________
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	Object 3:

Object Name:_______________________

Date/Time :_______________________

Telescope Diameter:__________________
Focal Length – Primary:_______________

– Eyepiece:_______________

	Draw what you see through the telescope above.

Describe in words what you see here:
	Magnification:_______________________

	
	Object 4:

Object Name:_______________________

Date/Time :_______________________

Telescope Diameter:________________
Focal Length – Primary:_______________

– Eyepiece:_______________

	Draw what you see through the telescope above.

Describe in words what you see here:
	Magnification:_______________________
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