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http://www.youtube.com/watch?v=YJBrMXSn-hU
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http://www.brainexplorer.org/dementia/Dementia_Diagnosis.shtml
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TABLE 29-1 SOME APPROXIMATE MAGNETIC FIELDS

At the surface of a neutron star

Mear a hig electromagnet

Mear a small bar magnet

At Farth's surface

In mterstellar space

ninallest value i a magnetically shuelded room




MNagnetic Field Lines
VNagnetic vs. electric Adipoles



http://amasci.com/electrom/statbotl.html

A horseshoe and a C-shaped
mAgneLs




Vv=~2K/m =3.2x10"m/s
F, = qvBsing =6.1x10"°N
a=F,/m=3.7x10"m/s?
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Calenlation

the charge-to-mass ratio of
the electron :
1.7588196x10 C-kg-L




8-3 Crossed Fields: The }H @w 2
/

Effect n(ff/
e By the conduction electrons’in cop







F=ma=mv®/r

qvB=mv’/r

r=mv/gB
T =2arlv
=27zm/gB




Figure 27.17a

(a) The orbit of a charged particle in a uniform
magnetic field

A charge moving at right angles to a uniform B

field moves 1n a circle at constant speed
because F and v are always perpendicular to

each other.
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Figure 27.17b
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The frequency and angular freynency /



http://phys23p.sl.psu.edu/phys_anim/Phys_anim.htm
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Isotope Separation

Centrifuge and diffusion chamber



&-J Cyclotrons and
7n¢ﬂratrm.s

38 A A 3R ZR S 18] X A s

|J|.|.Ir..'

Oxscillator

Fermilag: 6.3km ring


http://www.fnal.gov/pub/science/accelerator/

,_Syncﬁrotrm.s

® The resomance condition:

® \Vher proton energy > JOWNev:

Ont of resonance (relativistic effect)

A hunge magret (£ X 10° m?) is needed for high
enerqy (Jooggev) protons

® The proton sychrotron at Fermilat can prodnces
7"Lev proton
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The LHC is 27km long and sits 100m below the surface.



Large Hadron Collider

* Baryon
fermion

* Meson
boson
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http://www.youtube.com/watch?v=43AeuDvWc0k&feature=related
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Wgnetic Force %

q=I1t =1L /v,
F. =qv,Bsing =1LB

— —

F. =iLxB




9| < A Length of cvire t/wt \N :

Semicirenlar arc {f/ \ %}




Calenlation

F=F =iLB
dF =iBdL = iB(Rd &)

F, = J?dF SIN @ = iBRj:sin &d o

= —iBRcos ¢|, = 2iBR
F=FKF+F +F =2IB(L+ R)
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8-7 Torgne on A Cnrrent ,La% |
F, and F g cancel /
oF, ard VS form a force conple

F, =1bBsIn(90" — &) =1bB cos @

' = (1aB Esin f) + (1aB Esin o)

2 2
= 1abBsin &

=Nz’ = (NiA)Bsin @




7 = NiABsin 6 = k¢

Permanent -

magnet B w

K

¢
=[(250)(100 x10°A)(2.52 x10* m*?)

x (0.23T)(sin 90°)]/ 28"
=5.2x10°M-m/degree

Uniform radial
magnetic field




The direc | t motc

N

(a) Brushes are aligned with commutator (b) Rotor has turned 90° (¢) Rotor has turned 180°.
segments.

Rotation axis

 Current flows into the red side of the rotor  Each brush is in contact with both * The brushes are again aligned with commutator
and out of the blue side. commutator segments, so the current segments. This time the current flows into the
* Therefore the magnetic torque causes the bypasses the rotor altogether. blue side of the rotor and out of the red side.
rotor to spin counterclockwise. * No magnetic torque acts on the rotor.  Therefore the magnetic torque again causes the
rotor to spin counterclockwise. D
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Figure 27.40
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8-8 T he Wgnetic Z)i;aate %}5\

The magnetic Aigole moments
t1=NIA—>7=4uBsIno
—>7=uxB (cf:7=pxE)

The magnetic potential energy
U@)=—-p-E—>U@)=—u-B
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