Week 14, with Connie Walker
Assignment 5

Assignment 5 - Estimating Magnetic Field Strength Of A Sunspot Region Over
Time (due date: Saturday, April 16)

Start your analysis with image BGram20061206_1605.fits in the Magnetograms
directory for Assignment 4. An example of the analysis is shown below. Repeat for the
other 11 images (through BGram20061208_2006.fits) over the 3 days of data.

000 BGram20061206_1605.fits (50%)
43824.33x52181.53 km (860x1024); 32-bit; 3.4ME
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Making a Plot Profile of the Magnetic Field Strength

Draw a vertical line with the line selection tool so at least one of the polarities (white or
black) is sampled by the vertical line. (See above.) Do this for both polarities separately
if you cannot get them together. (The white area corresponds to one polarity of the
magnetic field strength.) Select Analyze-> Plot Profile. A dialog box will open that looks
like the plot of relative gray value versus distance (km) below. Select “list” to get a list of
x and y values. Select the “copy” button in the dialog box to copy the list of x and y data
(relative gray scale or magnetic field strength vs. distance in km). Paste it into Graphical
Analysis to make a plot (or into excel) to play with the data.



Plot of BGram20061206_1605 } O O O Pot Values
X lY | N
0.000  -336.452
2308.0 50.959 -345.481
101.917 -342.903
152.876 -354.020
203.834 -365.087
254.793 -354.002
305.751 -340.352
1356.710 -343.406
407.668 -369.419
1458.627 -376.339
509.585 -374.261
560.544 -389.485
611.502 -397.035
662.461 -398.388
713.419 -396.958
-2622.0 1764.378 -395.756
0.0 Distance (km) 514681 815.336 -381.941
866.295 -382.515 :
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Note that both polarities are represented in the plot above. Run the cursor over the
Imaged plot profile BGram20061206_1605.fits that you just made. Find the maximum
(relative) gray value. The x- and y-values are shown to the right of the List/Save/Copy
buttons. For BGram20061206_1605.fits, the y-value for the maximum (relative) gray
value is around 2900 Gauss. And for the minimum gray value, it is -2600 Gauss. Record
these values.

Recording Solar Coordinates:

Move the mouse pointer (e.g., the cursor) to the center of the brightest white area on the
image for BGram20061206_1605.fits. This might correspond to a point along the line
you just drew for the plot profile. The current solar coordinates will be displayed in the
Imaged toolbar. Record the x and y solar coordinates (in km) for this polarity. Move the
mouse pointer to the center of the darkest black are on the image. Record the x and y
solar coordinates (in km) for this polarity as well.

On the Discussion Board, post as a table the solar coordinates and maximum
magnetic field strength (which is the gray scale) for the sunspot region for each
of the 12 magnetograms. Do this for both polarities. For each polarity, plot the
maximum magnetic field strength over the three days.

Compare these two plots from Assignment 5 with the three plots from
Assignment 4. Discuss whether there are any correlations or not between the
plots. Do you see any relationship in the behavior between the area of the
sunspot, the (vertical) size of the sunspot, the maximum relative intensity and the
maximum magnetic field strength over the three days?




