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Sunspots and the Rotation of the Sun Lab:



A little background about the Sun:

The Sun is our closest star and on average, is about 93 million miles away. On a sunny day, you

may feel the warm sun on your face. The Sun’s light and heat allow life to exist and flourish on

Earth.

Compared to Earth, the Sun is huge. One million Earths could fit inside it. The Sun is composed

mostly of hydrogen and helium gases. It has a central core, that cannot be seen directly, and

several outer layers that can be observed individually under appropriate conditions. It is not safe

to view the Sun visually without a special dark solar filter.

The photosphere is the bright outer layer of the Sun that we can observe at visible wavelengths,

and is where the relatively dark sunspots form. Sunspots are “dark” only because they are cooler

than the surrounding gases by about 1500 degrees! If you could somehow remove a sunspot and

hold it away from the sun, it would glow! Sunspots are huge and can form in groups that are

even larger than the Earth.

If you have ever played with a magnet then you know that magnets can stick together if you put

a north pole and a south pole together. It turns out that sunspots are found in areas of magnetic

activity (strong magnetic fields) on the Sun.

In the early 1600s, Galileo first observed sunspots using a telescope. He apparently did not

realize that he could project the Sun’s image on a screen for safe viewing, and so viewed the Sun

directly. He later went blind, probably because he did not use a dark enough filter!

Sunspots can last for weeks, or even several months, and can be used to track the rotation rate of

the Sun. In this activity, you will measure the motion of sunspots to determine how long it takes

the sun to rotate!



Procedure:

The 13 images of the sun, at the end of this document, are labeled “June 21” through “July 3”,

and were recorded by the Solar and Heliospheric Observatory (SOHO) that continuously

observes the Sun from space. They were all taken around the same time each day. The date for

each picture appears on its upper left corner. Each Sun image is superimposed with a grid that

shows latitude and longitude, with 15 degrees separating each line. Sunspots appear as solid

irregularly shaped dark spots on the disk of the Sun.
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Scan the June 21 image and locate the sunspots. Assign number labels for at least seven

sunspots. (To guide you, sunspot number 1 has been labeled in red. This is a “text box”,

and can be copied to other locations with new numbers, if you would like.)

Step 1: Compare the June 21 image to the subsequent days' images, arranged in chronological

order. Collect location data (latitude and longitude) for at least 8 different sunspots that you can

track for at least 5 days (more days if possible, for better data). There are not enough sunspots

on the June 21 image alone, but you can find others on later images, on the left. You can start

tracking on any image, but the important thing is to find spots that you can track for at least 5

days (this means that image number 8 in the sequence is the last usable starting point).

Locate recognizable sunspots that appear to shift their position each day. Using the longitude

labels, estimate how many degrees a particular sunspot (or sunspot group) moved each day, and

record your information. In some cases you will have to approximate the longitude of sunspots

using the longitude lines as your reference.

Fill out table 1, on pages 5 and 6 of this document, with the following information: spot

number (1, 2 …), date, latitude, longitude, and comments about any changes in the shape

or size of each sunspot.

You may find it helpful to print out the images (pages 8-20) and label them by hand first.

Step 2: Next, try to find one sunspot that is close to the equator of the sun, and another that is

relatively far from the equator.

Collect the data for these two sunspots in table 2, on page 7.
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Analysis and Report:

The objective here is to answer the following questions:

a. Do the sunspots change their latitude and longitude each day?

b. How many degrees of longitude on an average did each sunspot move every day?

Do the calculations indicated by the directions below, and enter the values in table 3.

To get the average daily movement for each sunspot, find the total number of degrees of

change for a given sunspot, and then divide by the number of days you observed that

sunspot. You’ll need to do this for each sunspot you tracked.

First find how many degrees a sunspot moves from the beginning to the end of your

observation period.

For example you might find:



Beginning longitude = 7 degrees on day 1

Ending longitude = 66 degrees on day 6



Remember: if you observed the sunspot on 6 sequential days, the elapsed time is 5 days!



Table 3

Sunspot

Number

Example



Equation for the average rate of Calculated answer for

longitude change with numbers longitude change

(66 – 7) / 5



11.8 deg/day



Sunspot 1

Sunspot 2

Sunspot 3



3



Days for a complete

rotation of the Sun

30.5 days



Sunspot 4

Sunspot 5

Sunspot 6

Sunspot 7

Sunspot 8

Sunspot 9

(table 2)

Sunspot 10

(table 2)

c. Did all the sunspots move at the same rate across the sun?

d. What was the average rate of change in longitude for the sunspots?

e. Did any of the sunspots change their shape and size? Did any of the sunspots change their

shape and size? Did any of the sunspots change their shape and size? sunspots change size and

shape over a period of days. The sun rotates on its axis in about 25 days (its equator rotates faster

than its poles) observations taken over a period of several days should show this.

f.



Compare the rate of rotation for sunspots near the equator of the sun and furthest

from the sun. (using the data from Table 2).



Your Conclusion:

Take your average rate of change per day, for all the observed sunspots, and add in 1 degree

(because the Earth moves about the Sun in the same direction by about 1 degree per day). Now

divide 360 degrees by your average rate to figure out the average rotation period of the Sun (that

is the number of days for the sun to make one complete rotation).

g. Based on your observations, approximately how long does it take for the sun to rotate?

The rate of rotation that you determined is an “average” because the sun is a gaseous body and

does not rotate at the same speed all over; it rotates once every 27 days near the equator and once

every 35 days near the poles!



Report:
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Submit this entire document with the tables filled in, and with the questions above

answered. You may insert your answers directly after the questions.
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Data for Rotation of the Sun

Table 1

Sunspot

Number 1



Date



Latitude



Longitude



Change

Size or Shape



Sunspot

Number 2



Date



Latitude



Longitude



Change

Size or Shape



Sunspot

Number 3



Date



Latitude



Longitude



Change

Size or Shape



Sunspot

Number 4



Date



Latitude



Longitude



Change

Size or Shape
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Data for Rotation of the Sun

Table 1 (continued)

Sunspot

Number 5



Date



Latitude



Longitude



Change

Size or Shape



Sunspot

Number 6



Date



Latitude



Longitude



Change

Size or Shape



Sunspot

Number 7



Date



Latitude



Longitude



Change

Size or Shape



Sunspot

Number 8



Date



Latitude



Longitude



Change

Size or Shape
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Data for Rotation of the Sun

Table 2 (Sunspot very near the Equator of the Sun)

Sunspot

Number 9



Date



Latitude



Longitude



Change

Size or Shape



Longitude



Change

Size or Shape



Sunspot as far as possible from the Equator of the Sun

Sunspot

Number 10



Date



Latitude



8



1



9



1



10



1



11



1



12



1



13



1



14



15



16



17



18



19



20



21
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