NAME ___________________                                        LAB NIGHT _____________

                                     SUNSPOT LAB (Rev 6/1/11)
Part I Solar Rotation Rate

The procedure is outlined below. Further details are in the student manual stored in the CLEA folder on your computer.

1. Click on icon. Under file select Login. Make up table number.

2. Under File select Run. Under File select Image Database>Image Directory>Load. Highlight alist.txt. Click open to load.

3. Put mouse arrow on list on right side and right click. Chose Select All. Then Load Selected Images.

4. Close boxes that pop up during loading files into left side.

5. Highlight first item in list on left.

6. In the box with the picture of the Sun chose File>Image>Measure.

7. Put arrow over sunspot #______  (see attached photo) and click. Look in locate centroid box. You may need to position crosshairs more exactly using slidebars. 

8. In the box for Sunspot Measurement Data put step 7 sunspot # under spot ID. Click record. Click finish.

9. Repeat with next picture in left hand list. Continue until you have used all the pictures or the spot goes out of sight on the right side of the Sun.

10.  In the box with the loaded image list find Analysis>Plot/Fit Data.

11.  In box with graph select File>Dataset>Load>Longitude Values.

12.  In box that comes up double click on file name.

13.  If you have old results showing you may want to use File>Dataset>Remove >Select dataset to get rid of previous data. Click on number of line to be removed.

14.  Adjust the two slide bars until the line fits your data. You want to get number labeled Fit (RMS Degs) as low as possible. The first slide moves the line left and right. The second slide changes the slope. The slope starts with a value of 12. Do not record this as your value. All points need to be on or very close to line. If any way off you may have to redo data collecting. When you have the line fitted to data record the slope value.

15.  Close boxes. Repeat steps for sunspot # _______.

16.  The slope is the number of degrees the spot moves East-West in 1 day. You will use this to determine how fast the Sun rotates. 

17.  For each spot calculate synodic period = 360 deg / slope.

18.  Correct for motion of the Earth by computing the sidereal period. The formula is in handout and in the manual for this program.

19.  Check your work by looking up the time it takes the Sun to rotate once at the equator on the Internet or in textbook. Your spots are not on the equator but your periods should be within a few days of this value. Since the Sun is a gas not a solid different parts rotate at different rates. It moves fastest at the Equator.

Part II   Follow instructions below to view and draw what the sun looks like today.

     1.  Go  to http://sohowww.nascom.nasa.gov/

2.  Click on The Sun Now on right side of page.

3. Click on MDI Continuum. This is closest to what the Sun would look  like through a scope with filter.

4. Draw the sunspots in a circle on worksheet. If the Sun is near a sunspot minimum there may not be any spots visible. Look at MDI Magnetogram. If spots draw this instead. If still none visible write “none visible” in circle.
Part III
A) Read this article: http://science.nasa.gov/headlines/y2009/03sep_sunspots.htm?list212050
From the article: “Bill Livingston … he has found a remarkable trend.” What is the trend?

B) The speed of a sunspot appears slower when near the edge of the Sun due to the effect of_______________. Galileo used this to prove sunspots were actually on the Sun and not something moving between Earth and the Sun.
Find the answer in this article: http://solar-center.stanford.edu/sunspots/galileo1.html
C) According to this article sunspots cause  _______  storms on Earth.

http://query.nytimes.com/gst/abstract.html?res=FA0613FC345B1B7A93C0AB178ED85F458285F9
D) The diagram showing the latitude where sunspots are formed versus time called? The answer is found in this article: http://solarscience.msfc.nasa.gov/SunspotCycle.shtml
Part IV Use the Internet or a textbook to answer the following questions.

A) What is the average length of the sunspot cycle?

            B) The visible radiation from the Sun varies by what % due to  

                  sunspots during sunspot cycle?   
            C) According to Wikipedia the ultraviolet radiation from the Sun varies by as                  

                much as ________  percent.

D) The combined number of individual sunspots and groups of sunspots is

      called the ______ number.

            E) There were few sunspots during 2008-2009.                
                  Briefly describe what happened to temperatures in Europe when 

                  there were few sunspots for a long time (Maunder Minimum).

Note: Reasons why variations in sunspot activity may be important to you are found in this article: http://www.solarstorms.org/   

