











Mapping Magnetic Fields
Objectives: Students will learn about the poles of bar magnets, detect and draw a magnetic field using compasses, and that
magnets have invisible magnetic fields, just as the Earth and Sun have magnetic fields.
Materials (per group of two students): two compasses; 2 Alnico bar magnets; 4 sheets of 8” x 117 paper; paper clips; pen-
cils; ruler; tape.
Pre-Activity: Ask students about their experiences with magnetism and their ideas about what it is and what causes it. Ask
whether or not Earth is magnetic and how they know this. Also what a magnetic compass is and what it does.
Procedures:
Step 1 -- Allow students to experiment with the magnets. Suggest they try to get the magnets to attract and repel each D)
other and other objects like paper clips and rulers. T TTTTTTTTTTTTTTTTTTTToTmToTmTomTTomToom oo
Step 2 -- Teach the students how a compass works by having them hold the compass so the disk is horizontal and the N-S
(North-South) markings are facing up. Have them align :the line marked “N” with the arrow inside the compass. Explain
how compasses are used in the wilderness. :
Step 3 -- Have each group tape some white paper together and place the bar
magnets on top and in the middle of the taped paper. Teil them that they will
now begin to trace the magnetic force field. To make th¢ tracings, have them
do the following: E
a. Draw a dot somewhere near the magnet and place the center of the
compass over it. :
b. Draw a dot at the location of the arrowhead (or taiil) of the compass
needle. |
c. Move the compass center to this new dot and agaiti draw a dot at the
location of the compass needle head (or tail). '
d. Remove the compass from the paper and draw lines connecting the dots
with arrows indicating the direction that the compassi points. RN,
e. Repeat steps c and d until the line meets with the magnet or paper’s Bar magner with mapped magnetic frelds
edge.
f. Pick another spot near the magnet and repeat the process.
Have them continue until they have the lines surrounding the magnet as shown in the picture: a di-pole (two-pole)
pattern of force field showing magnetic field lines.

Hints: We recommend using AINiCo (i.e., aluminum, nickel and cobalt) or cow magnets rather than Chrome-Steel
as they hold their magnetism longer. Also, remember that compasses can easily change polarity when a bar magnet is
dragged across the compass needle without allowing the needle to move.

Assessment Questions: What do you notice about the interaction of the bar magnets? What do all the mateirals that

Additional Resources

Sun-Earth Day event and solar resources: E__l}tggé /sunearthday.nasa.gov_; %

Daily space weather news and aurora predictions: ' htp://spaceweather.com %

Simple matching Suns activity (middle school): « hep://s sg]}g._llgs_cp_rq.ggsg;g_oyz classroom/matching _activity.html™ ™ I

Daily images/movies of the Sun: « http://soho.nascom.nasa.gov %

Solar 3D images/movies (need 3D glasses): s hiep:/Tstereo.gsfc nasa.gov/gallery/3dimages.shiml ™ =

NASA produced educational multimedia materials: ':_Ht.t[;w' core.nasa.gov 7T -

Solar Dynamics Observatory mission: :_E_.t.‘t_--p@‘_..Z/.‘_é-(‘_Ig_gs‘_- (_::‘_fl-‘_:.l.s‘_-a.l‘_:g(.):v-: i

Space weather center educational activities: rhtep:/ [www.spaceweathercenter.org/ !

Interactive space weather poster (in PDF): ::E:t'E'E7:7:0»?2}';('5'I:l'és':c'éﬁ:ﬁ:fé%séﬁ?@éé{eﬁ:éif&ei@é@Z@l@lw post_movies.pdf "

Information about solar cycles: http://solarscience.msfc.nasa.gov/SunspotCycle.shtml |
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To engage with an interactive version of this poster with movies and additional resources, go to: http://soho.nascom.nasa.gov/classroom/for_students.heml


Sun
Sticky Note
This animation shows how Earth's has its own magnetic field, with its North and South Poles.  Its shape would be balanced like a bar magnet, except for the pressure from the Sun's solar wind.  This makes it squashed on the sunward side and quite elongated on the far side.


