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The bar magnet and its field lines

o outside the magnet the lines run N t0 S, inside they
runStoN

* soevery line isa closed loop , none starts or ends
o the tangent to aline is the direction of B there

® Lines crowd fogether where the field is strong: near the
poles

o two lines never cross

e iron filings and a compass both trace the lines

outside the magnet the lines run N to S

lines leave N, run round outcide to S and close through
the magnet; filings lie along them and the compacs
needle follows
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A bar magnet is a solenoid

* ifs field matches a solenoid's , Loop for Loop

® mugneﬁc moment m: points S to N, m = nlA for n
turns

e g Loop isa dipoLe: its N face is where the current runs
anticlockwise

o the atoms own ci rcula‘?ing charges are the i ny Loops
inside the bar

solenoid with a current

bar magnet
the same loops, the same N and S

& bar magnet and a solenoid with a. current draw the
came Field loops, with N at the came end

Cut it: no lone pole

* cut amagnet in two and you get fwo magnets, never
two Lone poles

* an isolated N or S pole has never been found

© every piece keeps its own Nand S, in the same order

® pol.es area pid’ure, the real source is the moving
charge

a bar

two magnets

four magnets

every piece has its own N and S

a bar, cut in two, cut in four: every piece shows its

own S and N
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The far field of a bar magnet
on the axis (r far greater than B = Mo 2m
the length) o™ Gx P
m

on the equator (same r) B, = —ql% i
the two compared Bois = ZBeq
the equatorial field points againct m, the axial field
along it: the electric dipole’c patftern again, with
W/t in place of 1/4mE,
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