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. Annhouncements
References

Handouts (Posted befor
corresponding lectures)

- Annotated Notes/Slides (Posted
after corresponding lectures)

- Assignments and Solutions
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What Produces a Magnetic Field?

- Usemoving electrically charged parti@®7

- Magnetic field Is a basic charactealsalmm’itary partlcles
(such as electrpojustas mass and electric charge (or lac

™~

m
suclas a curreint awire tomake an { W/

electromagnet

charge) are basic characteristics
These particles have an intrinsic magnetic field around t

Permanent magnetlThemagnetic fields of the electrons In
certain materialsd togethto give a net magnetic field
around the material

Inother materiakhemagnetic fields of éectronsancel
out, givingio net magnetic fistofrounding the material.
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Applications

- You are surrounded by magnets.

. Old: Magnetiecording of music andges aaudiotape and
videotape.

- Magnets contioD andVD playe@nd computearddrives

. Magnets dritkespeakaronem headphones, TVs, computers

and telephones.

- Amodermarcomes equipp&dh dozens of magnets because

they are required in the mdbomsngingnition automatic
window contrpsunrootontro] andvindshieldiper control

. Mostsecurity alarm systatosrbellsancautomatic door
latcheemploynagnets
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Magnetic Field Lines

the field around an ordinary bar magnet
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Magnetic Field Lines

- Run from thaorth pole tthe soutpole

bar magnet horseshoe magnet C-shaped magnet
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- We can represent magnetic fielc

- Rule 1: Theirection of the tanger

- Rule2:The spacing of lines

Magnetic Field $ ) and Feld Lines

- A vectoguantity.
withfield lines.

to a magnetic field mh@nyoint
gives the directiorbadtthatpoint

representie magnitudetof

Themagnetic field is stronger wh
thelines areloser togethand
conversely.




Unit forB

. B= magnitude &f

N _Ns\

- Sl Unit: tesla (T) ==
_ m/s Cm
Definedn 1960n honoupof Nikola Tesla NN
- EarlienonSlu n igduss 0o “Clsm Am
- Wb

. 1T (teslar 10* G (gauss)

. Somapproximate magnealds:
Eart hdod i md gn enteiswafac
1 G =100
In magnetically shielded room
(MSR): i
10T = 10fT




DY T

o NORTH POLE
Earth'sMagnetic Held €

- On Ear t,wécan dstaotagnetifele
withacompasswhich is essentially a sle
barmagnet.

- Theeart hdos (¢ oAt
north pole Is actually its
magnetisouth pole.

- Magnetoception
Migratory birds and sea
turtles can sense the
eart hos mag
using it for navigation. |[Fe——"

Compass

South geographic
pole pole
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Uniform®

- Array of dots (which represent the
tips of arrows)
represents a field directed out of

the plane. .

- Arrayof Xs X
represents a field directedthat

plane. X

X




Magnetic Forces and Fields

- Charged particlemoving through a magnetic field
experience magnetic force.

. A magnetic fietdis defined in termgha forcéO
actingon a test particle with changeving throughe
fieldwith velocity :

|EB:C|\7 3B AV XB

. Themagnitudef*O :

Fs =|g|vBsinf 5
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Example

- A uniform magnetic fithmagnitude 1T, is directed
vertically upward throughout the volurnsbofatory
chamber. A protentershe chamber, moving horizontally
from south toorth with speed 312 m/s.

- What magnetic deflecting force acts on the proton as |
enter$ he chamber ? (Negl ect




Direction of *O F =qv B

- Right-hand rule: Thethumb of the right hand points in t

direction ob 6 wherthefingersweep into® .
. Perpendicultr the direction 0f

. Perpendicultr the direction 6f




