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Brightness of Stars

EMac Spreadsheet Lab

Introduction

Stars vary in brightness depending mainly on their size and their distance from Earth. Astronomers have two different ways to tell us the brightness of a star. Apparent magnitude is a measure of how bright a star appears from Earth. Absolute magnitude is a measure of the actual amount of light being given off from a star. Distance affects the brightness of a star. The brightness lessens as the square of the distance we are from the star. This causes the brightness to diminish exponentially. To find this relationship from data on the twenty brightest stars, we will use a spreadsheet.

Procedure

1. Log in.

2. Open Appleworks 6.0.

3. Create a new spreadsheet file.

4. Enter your name(s), date, and class period in the 1st 3 cells of column A. Skip over a few cells in row 1 from where you entered your name and type in this title – The Relationship Between Distance and Brightness of Stars. You DO NOT need to resize the columns or add extra columns so your text doesn’t spill over into other cells. It doesn’t matter!

5. Duplicate the table on the back of this sheet beginning with the table column headings in row 5. You only need to enter the apparent magnitude, absolute magnitude, and distance. Add a new column heading – Magnitude Difference.

6. Enter the data from each of these columns in the table into your table on the spreadsheet.

7. Now we need to find the difference between the apparent and absolute magnitudes of these 20 stars. You need to do it as the absolute magnitude of the difference. Use this formula – enter it in the first cell under the column heading Magnitude Difference.

=abs(A7-B7)

8. Spreadsheet formulas save us a lot of time when doing repeated calculations. To find the magnitude difference of the remaining 19 stars you DO NOT need to type in formulas by hand. We can use the Fill Down (open apple – D) key board short cut to get the job done very easily! Click on the formula you previously typed and hold the mouse button down. Drag down to highlight all the cells that will need to have a magnitude difference. Let go of the mouse button. The cells should remain highlighted. Now press the open-apple key and WHILE HOLDING it down, press the D key. Numbers should appear in each highlighted cell. These are the magnitude differences for these stars. Easy – wasn’t it?

9. Now we need to create a X-Y line of this data. An X-Y line is a type of chart that will plot magnitude difference on one axis, and distance in light years on the other. The resulting line will show you the relationship between star brightness and distance. Highlight both columns – Magnitude Difference and Distance in LY. Go to Make Chart on the menu bar. Select X-Y line. A window should open containing your chart. Tic tic on the graph. Go to Label and type in an appropriate title. 

10. Save your file as yourname.starbright.3(or 5!)

11. Drop a copy in the class drop box or in your partner’s if you aren’t done. Finish during Advisory!!

	The Twenty Brightest Stars

	Star Name
	Apparent

Visual

Magnitude
	Spectral

Type
	Absolute

Magnitude
	Distance

(ly)

	Sirius A
	-1.46
	A1 V
	1.42
	8.7

	Canopus
	-0.72
	FO I-II
	-3.1
	98

	Arcturus
	-0.06
	K2 III
	-0.3
	36

	Rigil Kentarus
	0.01
	G2 V
	4.39
	4.2

	Vega
	0.04
	A0 V
	0.5
	26.5

	Capella
	0.05
	G8 III
	-0.6
	45

	Rigel
	0.14
	B8 Ia
	-7.1
	900

	Procyon
	0.37
	F5 IV-V
	2.7
	11.3

	Betelgeuse
	0.41
	M2 Iab
	-6.0
	630

	Achernar
	0.51
	B3 V
	-2.3
	118

	Hadar
	0.63
	B1 III
	-5.2
	490

	Altair
	0.77
	A7 IV-V
	2.2
	16.5

	Aldebaran
	0.86
	K5 III
	-0.7
	68

	Spica
	0.91
	B1 V
	-3.3
	220

	Antares
	0.92
	M1 Ib
	-5.1
	520

	Fomalhaut
	1.15
	A3 V
	2.0
	22.6

	Pollux
	1.16
	K0 III
	1.0
	35

	Deneb
	1.26
	A2 Ia
	-7.1
	1600

	Beta Crucis
	1.28
	BO.5 III
	4.6
	490

	Regulus
	1.36
	B7 V
	-0.7
	87


Questions
1. Is there an obvious relationship between distance and magnitude difference?

2. If there is – is it a linear or exponential relationship?

3. Does all the data fit the relationship?

4. If no, which stars do not? What do you think is the reason for this? Could it be their spectral class? Explain your answer.
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