Name:____________________               Date:_____________________


Background

Scientists believe that the Universe is expanding. Let's see what this means for the distances between Earth and the stars. 
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"Science of Stuff” Spectroscopes

To make spectroscopes. copy these figures onto
opaque paper or cardboard and cut them out,
Dark construction paper works well. Cut on the
continuous lines including the small it but
dont cut on dottee lines. Cut the slt with
straight edges carefully. so.as to let through
Some light, about 0.5 mm wide. You can cut it
wider, and then form a narrow slit by the gap
between two pieces of opaque tape.
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Now choose a data or music CD that you dor't
want as a CD, such as thase you get unsolicited
in'the mail and cut It Into vedges using a pair
of stout scissors. You can get about 16 useful
wedges aut of ane CD to use as diffraction
gratings. Attach a wedge of CD where indicated
by the dotted outline. on the side of the paper
that wil become the inside (usually the
unprinted side). Make sure the iridescent shiny
side is expased. but cover the mirror-like part at
the narrow point with tape or glued on paper as
shawn. Fald on the other dotted lines to make
alittle box with the CD piece inside on the
bottom. Glue or tape edges closed (ato a. b

b, etc) so that they don't leak light, but do not
caver the sit. You can tape g and b less
thoroughly so the back can be opened to look at
or readjust the diffraction grating (CD piece)
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Now point the slt ata light, and look through the
hole at the CD. Try looking at an incandescent
light bulb, and then at a flucrescent Light bulb.
“Tey other light sources, but DO NOT LOOK AT
THE SUN! A bright spectrum of sunlight can be
seen if you Iook in the general direction of a
window. Look at light reflected off of colored
paper. What happens if you widen the slit?
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Materials
1 light colored balloon 
1 ruler 
1 paper clip
4 markers in different, dark colors 

Procedure
1. We'll use a balloon to represent the Universe. Blow up the balloon to the size of a baseball. Twist the end and hold it closed with the clothes pin. 
2.  Make a dot for the Earth and a circle around it using a different color. What colors did you use? ________, dot _________circle.

3.  Using a different color, make a dot 1 inch away from the circle around the Earth. This will be a nearby star. What color did you use? _____________.
4. Using the last color, make dots all over the balloon to represent stars all over the Universe. What color did you use? ____________.

5. Let the Universe expand by blowing up the balloon until it is the size of your head. Twist the end and hold it closed with the clothes pin. 

6. What is the distance between Earth and the nearby star that you marked in a special color? _____________ inches. Is this closer or further away than at the start? _____________.
7. What is the distance between circle (Galaxy) and the nearby star that you marked in a special color? _____________ inches.
Conclusions

What happened to all of the stars? 

______________________________________________________________
______________________________________________________________
______________________________________________________________
If you could make time run backward, the Universe would contract rather than expand. Where would all of the stars end up? 

____________________________________________________________________________________________________________________________
______________________________________________________________
Name:___________________                     Date:____________________


Background


Before we start studying how the stars and other planets move. It is necessary to determine the location of the star or planet in the sky. In order to do so it is necessary to measure two important facts of this specific star or planet. The first factor is its height from the horizon using an angle as reference. Secondly, the direction of this star using the (North, South, East and West) as reference point.
Materials
1 wide straw
1 piece of card board

1 protractor
1 ruler 

1 Glue
3 markers in different, dark colors 

1 piece of 12” cord

1 small rock or weight 

Procedure
1. Trace the protractor over the cardboard. Cut the half circle trace on the card board. Make a small hole on bottom of the round edge of the cardboard. As shown on the following figure.
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 Mark the half circle using the protractor as guideline to set different angles between 0 to 180 degrees. Start counting from 0 to 90º from the center of the round edge in both directions. As shown in the following picture.
3. Glue the wide straw to the flat section of the half circle. Attach the piece of string to the top hole with the small rock or weight.
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4. In order to used it just tried to point out the star that you are looking trough the straw until the weight or rock hold still and write the angle that you get from that measurement.

5. Use a compass to measure the star or planet orientation using the four cardinal points as reference.  Once you are done just write the data on the answer sheet.
Conclusions
1. What is the height between Earth and the first group of stars that you point out with sextant ___________ degrees? Determine the orientation of the stars that you choose already; N, S E or W.   

2. What is the height between Earth and the second group of stars that you point out with sextant ___________ degrees? Determine the orientation of the stars that you choose already; N, S E or W.   

3. What is the height between Earth and Moon once you point it out with sextant ___________ degrees? Determine the orientation of the Moon; N, S E or W.   

4. Repeat questions 1 to 3 one hour later. Write your results.

5. Did you have the same results yes or no? Why? Explain.


_____________________________________________________
_____________________________________________________
6. Compare the star or planet results versus the Moon results respectively?  ____________________________________________

_______________________________________________________________________

_______________________________________________________________________

Name:___________________                     Date:____________________


Background


Before we start studying how scientists measure the distance from other planets, stars and galaxies. It is necessary to investigate different methods available to do it. The first method is called the parallax. A parallax is defined as the difference in position of a star as seen from the Earth and Sun, i.e. from two opposite points of view on the same orbit creating a triangulation. The parsec is the distance for which the annual parallax is 1 arc second. A parsec equals 3.26 light years. 
A second method is called light diffraction scientist breakdown the light in colors using a Spectroscope. The longer wavelength is shown by the (red) light and the shorter wavelength is given by (blue/violet) light. The Spectroscope is an instrument used for breaking down light or other electromagnetic radiation, into its component wavelengths — a spectrum — for visual observation. Each color has a wavelength and a frequency based on this available in formation and the used of math they are able to quantify the distance of different objects in the universe. A more sophisticated instrument is used nowadays is well known as a spectrograph. In this activity we are going to build a simple spectroscope. I later on we will do observations to determine the spectrum that you could get when you are observing different light sources 
Materials

1 scissors
1 piece of card board provided by the teacher.
1 masking tape
1 Glue
3 different, light sources

Examples - fluorescent light, classroom light and sun light or any other sources of light like a flash light.

Procedure

1. Cut the trace drawing of the card board following the outer borders provide by the teacher.  Make a small cut on bottom of the square face as indicates by the instructor.
2.  Follow the teachers instructions when you are using the scissors
3. The teacher will provide a piece of a diffraction grating sheet obtained from an old Compact Disk (CD). 
4. Used the masking tape to stick the diffraction grating to the mark spot of the spectroscope layout.
5. Keep folding all the parts and stick them using glue or tape. I recommended the use of the tape in some parts so you get a stiffer spectroscope. Once you are done with all previous steps wait for further instruction. 
Conclusions

1. What are the colors observed form the fluorescent light? How far you were from the light?
___________________________________________________________________________________________________________________________________________________
2. What are the colors observe from the in class light sources? How far you were from the light?
___________________________________________________________________________________________________________________________________________________
3. What are the colors observe from the sun light or flash light sources? 
___________________________________________________________________________________________________________________________________________________
4. Did you have the same color results for the different light sources yes or no? Why? Explain.

_______________________________________________________________________________________________________________________________________________________________
5. How do astronomers measure the spectra of objects in space? 
_______________________________________________________________________________________________________________________________________________________________
6. What do the color spectra tell us about these light sources?
___________________________________________________________________________________________________________________________________________________
7. What color has the larger wavelength and which one has the shorter wavelength?

___________________________________________________________________________________________________________________________________________________
8. Write your conclusions or what did you learn from this activity?

____________________________________________________________________________________________________________________________________________________________________________________________________
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