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Magnetism

The ancient Greeks, onginally those near the city of IMagnesia, and also the
eatly Chinese knew about strange and rare stones (possibly chunks of ron ore
struck by hghting) with the power to attract ron. A steel needle stroked with
such a "lodestone” became "magnetic” as well, and around 1000 the Chinese
found that such a needle, when freely suspended, pomnted north-south,

The magnetic compass soon spread to Europe. Columbus used it when he
crossed the Atlantic ocean, noting not only that the needle dewated shghtly from
exact north (as mdicated by the stars) but also that the dewation changed during
the voyage. Around 1600 Willam (ulbert, physician to Queen Elizabeth T of
England, proposed an explanation: the Earth itself was a giant magnet, with its
magnetic poles some distance away from its geographic ones (ie. near the points

defining the asmis around which the Earth turns).

http://www.phy6.org/earthmag/demagint.htm .. S
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Wilhiam CGilbert
http://www-istp.gsfc.nasa.gov/Education/Intro.html
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Edmond Halley

It was believed that the mside of the Earth
was magnetized in the same fashion, and

scientists were greatly puzzled when they .
found that the direction of the compass needle §
at any place slowly shifted, decade by

decade, suggesting a slow vanation of the
Earth's magnetic field.

How can an wron magnet produce such changes? Edmond Halley
(of comet tame) ingemously proposed that the Earth contaned a
rmber of sphencal shells, one mside the other, each magnetized
differently, each slowly rotating i relation to the others.



science at Copenhagen University. In 1820 he
arranged in his home a science demonstration
to friends and students. He planned to
demonstrate the heating of a wire by an
electnic current, atd also to catry out
demonstrations of magnetistmn, for which he
prowided a compass needle mounted on a
wooden stand.

HHHHS Christian Oersted was a professor of




You will need:

o A pocket compass.
o A one-foot (30 cm) length of faly thick ware, maulated or bare.
o A 1.5 wolt electne cell ("battery™) of size "D" or "C" The woltage 15 too low to

cause any risk.

1. Lay the compass on a table, face upwards. “Wait until it pomnts north,

2. Lay the middle of the wire abowe the compass needle, also m the north-
south direction fcampare to the above image "What Cersted Saw™)
Eend the ends of the wire so that they are close to each other

3 rab one end of the wire i one hand and press aganst one end of the
battery.

4, (grab the other end with your other hand, and press momentarnly
against the other termminal of the battery. The needle will swing strongly by
80 degrees.

Quckly discommect (it 15 not good for the battery to draw such a large
current). The needle will swing back to the north-south direction. IMote that

no 1ron 1s mvolved in productng the magnetic effect!



André-Marie Ampére i France fl that f a current in a wire exerted a magnetic force on a
cottpass needle, two such wires also should nteract magnetically. In a sentes of mgetous
expertments he showed that this mteraction was simple and fondamental--parallel (straight) currents
attract, antt-parallel curvents repel The force between two long straght parallel curvents was
mversely proportional to the distance between them and proportional to the mtensity of the
curtent fowing 1 each.

Battery

\ --Twao parallel currents in the seame direction
arirect each athar.

b Y

Parallel currents attract each ather

--Twa parallel currents in oppasite direction
repel each other.

--Two circidar currenis in the
same direciion aifngct each
cthar.

—Two circilar currenis in
apposite directions repel sack
othar.

Two coils of many parallel Toops, with currents in the
same direction, attract each other and act 1ike magnets
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7.2: Electnc Field of a Positive Figure 7.3: Electric Field of a MNegative
Pomt Charge Point Charge

Figmre 7.6: Electric Field due to Positive
Charge
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Maxwell

There thus exsted two kids of forces associated with electrictty--electric atd
magnetic. In 1564 James Clerk Maxwell demonstrated a subtle connection 256k ‘088
hetween the two types of force, unezpectedly mvolnng the veloctty of hght. From i
this connection sprang the idea that lisht was an electric phenomenon, the et S
discovery of racho waves, the theoty of relatty and a great deal of present-day
phiysics.







= Simplified

Sacordarny

“‘T EPIP = ESIS

& practical step-dowwn transformer showing magnetizing flux in flm
the core
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