ASTRONOMY 206.2  GENERAL ASTRONOMY II
“Solutions” Sheet
Student Name

Laboratory Exercise 9. The Sun’s Rotation

Purpose. To examine the Sun’s rotation and to estimate its rotational period.
Procedure. See Laboratory Manual.
Equipment.

· images of the Sun taken at the Hale Observatories during March and April 1947

· tracing paper

· spectrum of the Sun taken along the solar equator

Data.

1. Sun’s Rotation from Sunspots.
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Matching Dates for Sunspot groups (select at least 5):

	Date 1
	Date 2 for match (estimated) 
	Difference (days)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Average difference = Psyn =

 days
± 
 days (from “half-the-range” rule)

Rotation period, Prot
=
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Uncertainty in rotation period, Prot
=
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Computed rotation period = Prot ±Prot
=


±

 days

2. Sun’s Rotation from Spectrum.
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Measured Positions of Atmospheric Oxygen Lines from left edge

	Line
	1
	2
	3
	4
	5
	6
	7
	8

	Wavelength
	6302.764Å
	6302.000Å
	6299.228Å
	6298.457Å
	6295.960Å
	6295.178Å
	6292.958Å
	6292.162Å

	Position

(mm)
	
	
	
	
	
	
	
	


Scale of spectrogram (in Å/mm) from attached graph† = 



(† Make the graph yourself and append it to the lab writeup.)

Measured Offsets of Solar Iron Arc Absorption Lines

	Line
	Top Offset (mm), A
	Bottom Offset (mm), B
	Difference

A–B (mm)
	Wavelength Difference (Å)
	Velocity Difference (km s–1)

	6302.499Å
	
	
	
	
	

	6301.508Å
	
	
	
	
	

	6299.548Å
	
	
	
	
	

	6297.799Å
	
	
	
	
	

	6293.939Å
	
	
	
	
	


where the values in the last column were computed using the formula:
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Average velocity difference = v =

 km s–1
± 
 km s–1 (from “half-the-range” rule)

Limb velocity (½ above value), v =

 km s–1
± 
 km s–1 (from “half-the-range” rule)


[image: image7.wmf](

)

(

)

=

=

´

=

1

5

rot

s

 

km

km

10

96265

.

6

2

(seconds)

 

-

v

P

p

 


[image: image8.wmf](

)

=

=

=

86400

seconds

(days)

 

rot

rot

P

P


Uncertainty in rotation period, Prot
=
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Comparison of Values and Comments.

Discussion.

Conclusions.
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