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@ Llorentz Bree on o moving dxc_d?e When
Q. point chayge movestheysh the B feld, the
mc:gf\eﬁe;%m&a = +++-§=5§
Compared with s ocine x VB ™ 5= O Uy, B
version, Fe =9E, the magnetic ferer Oy more Comypliaated.

Let ws ry to scldve the Tragectory n a anifdrm magnetic
eld B=(0,0,BY. The loventz Bree on the particle o
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Write doon the EOM oy the. point chalge -
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Substitute. info the Simplitied EOM 3

Ax - —w a0 -
ae e oess S8 = w ysess
U= U, Sin
) St e
b ¥ S WE+G,)

This & rothing bt the tamiliar Clroular motion
i 2D W Combined with the Pz Solution,
the frajectory o> 1he spiral. N B

When the B el ¢ not wniem, the tragectory
becomney more Compicated. A inferexting case O the so-

lled " magnebic bottle. A
\ - ““\.
The chauge. pan hele Can be —{Q"‘l’ej":-n,_

Trapped between the Sirerg-
field regions , Spirling back and Grth £

A Simikar Situation occers in

=

=

Vw@ Earths mognetie (feld. Charged
oled he
Strong- fleld regions (the po@n), spinking

bock andl ot within A few Seconcts 3.

D Work by magnehc Brea.  TAIS Seema to be a vl
Question. It o> eany To Compule the powerdbne by the
megnehic Brek,  p= BL5 = GxE) T =0 !
Because +he power —
> alwaws ZERO, We Conclucle that the work cbne.
by the megnetic. force Shall be ZEROas wel.  Vip
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But, this condlusion Seema o go agaunst ceer

Common Sense.  [he magnets atfract cash other

R and_ oo w Ames.
B wiageh Eﬂrggﬁﬁ Besicles, the magnets do
Mol Seem o Qury charge.

How Can 7%6))/ 2ol the Lloventz farca P And, two Static
}?’(OX(-B) —» ZEpe,  Magnets still feel the

/hagmeﬁcr%v&b So, we.
also have Loventz fovee evenat D=0 F

Is b possible that there are fwotypes of magnetic Grees
One fype cloexnt o/o any work white. the ofher Qen dlo work?

W%i g Wé/\;%

Type I: ﬂeedc?f\afg.e 9 Tpe IL: Need sonethng”

and ve0c>on‘y Uio (Cike a/hcgne)‘) = B
— ron-zers Fa - can do work !
We shall discusa #is important caue in the sy

%) [orent= force on a CLUT@WFCCL/W{?\@ wire. We C@/\

Generallize the formulla t&r Loventz forcq To the wire .
YOt

W I- g LgE = At
Ahp=A-(LAEY . e can Compule. the — T
Lorentz (Hrce on dé (as Shousn —>) g o
i bl 1 " AF
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Notice that D/ de —> de s = Ude .

A =AD" BT OB

T 8 S R es
Infegrate To get the ferca on the wire,
o ; " 2 & i
= LF=/O/F=I/OI€X8]
dF /
® Because the /‘Af%‘fraQ Confauns +he croad

] B e, prooluct; A Ccz/\_“be Crollenging e a
ron-uniteerm B Feld

B, ff#\e B el is Uniterm, the mf%uqurS =
F = Ifdex -"I(fde)xg-:_rr;_’xg

Anexample. woil] help here & Consiler semicircle an

-

YL | ©B Shown on the . The total
- sy 3 A

- maﬁf‘d?i?%“@ /S L

..o e E:-_ = V;!XB = I2/QB (:X,Q

—» |FE=-21R85
One can perform the argular m?‘eccij o get the Same w
f: F—ya S /d@/‘% ISSm@C;t = — IRR3 fO@Srﬁ@

=i
Thus, the 10 Brce & F = ~2IRB § as conputed befare.
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