


depending on orientation.

' Magnets attract some kinds of materials
that are not magnets.

(What will a refrigerator r
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m Not gravity:
Gravity only attracts.
Magnets both attract and repel.

m Not electricity:
Freely pivoting magnets orient them
respect to N-S, charges do not.

Magnets attract (stick to) different kinds

of materials than charges do.
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® In analogous way to how we defined the
electric field, we will define a magnetic field.

m Take the direction of a magnetic field as the
direction a compass needle (tiny bar magnet)
will point.

m We can define the strength of the magnetic field by
having a standard strength compass and making the
magnet field turn the compass needle against the
spring.
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- Take the direction of a magnetic field as the
direction a compass needle (tiny bar magnet)
will point.

Electrons are little bar magnets. This basic magnetic
property is unexplainable like charge or mass. We
can only describe its properties.

Most atoms have most electrons “paired” (matched
up NS to SN) so they have no magnetic effect
outside the atom.

Magnetic materials have one unpaired electron
making the atom into a little bar magnet. All the
atomic magnets get aligned in the same direction to
nake a big bar magnet.
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Diamagnetic
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No force

No force
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m The fundamental particles making up matter
(electrons and protons and neutrons) can be
classified by how they behave in response to
(and as sources of) gravity, electricity, and

magnetism.

m Ordinary matter turns is made up

>

of 3 constituents:

Magnetic Moment

>

1.67x 1027 kg

1.6x 10 C

0.0015 Bohr magnetons

>

1.67 x 1027 kg

0

0.0010 Bohr magnetons

>

9.1 x 10 kg

Y

-1.6x 100P C

Y

9.28 Bohr magnetons

>




r magnet 1s hung so it can p !<z freely
about its center. A charged rod 1s slowly
Eoan up along the midline as shown.
How will the magnet tend to move?

— 1. rotate clockwise

— 2. rotate counterclockwise

— 3. be pulled down
— 4. be pushed up

— 5. there will be no additional
force on the magnet at all
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m For a small bit of wire, the magnetic field
created by a current, /, in that wire a

distance » away 1s

WHNmMANDﬁvXN
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m Direction
In circles about the wire
Orientation by RH Rule
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m There is a surprising and interesting connection
between electricity and magnetism.

m Moving electric charges feel a magnetic force
— proportional to their speed,
— proportional to their charge
— perpendicular to the direction of their velocity

— perpendicular to the direction that a compass needle
would point if placed in the charge’s position.
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Magnetic Force on a Movi

m The direction of a magnetic field at a

particular location in space is given by the
direction a small compass needle would
point if placed at that location.

m A charge ¢ moving with a velocity v

at a point where there is a magnetic field B

feels a force

w—

L'

3/29/04 Physics 122 11

= gV x B

—q



m We can infer the units
of a magnetic field from Num
the defining force law. —4

= gV x B

Tw_ F N  N-s

gv| C-mls C-m

1 N-s =]1T (Tesla)
C-m
1G (Gauss)=10"T
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