6 Moagnetc ’FIAC\AS m Meatter 6—\‘

Unlike electre Polamzation , <e|ec'+n/{r, polar zatim ‘e alme ¢t

H i
N
R

OLIWA)/S A/v\ +he Sawme direcetion

mg’)

Some moterials  <loio ma g netisim

—7  perulel *o —B-) s parm méanet

7 opposike 4o R dia mag net

@ A o substanug  retain theim magne tization  oter

—_—
the vemiuald OF externad QR ° Perwmajnei’

Torg2 amd e o Meagne tic -9(po\ej

A wagnetic dt‘Po(e expenentes Q@ —twK\.u. {n E7 F"e"i-

-_— "Fu(- o~ f‘{f\& Q'F curve ot (OéagthlmlL—i 3&";‘.‘95'

r
—;2{’ -7 Z/F

i DirZect ) >
5T W F Fa /"

B
m - ¢
< // /ﬁé,\{;ﬂ (szet) =7 TN B
at .

P

>\/ \\S- £
=

z F xIxg
—_ -2 .
lorgue N 1s Formed | )
l€ngth o £
}‘"\ = N= F = Sin@ X 2 , dn-e(,-i-nnn ) / w.m
> A L Precer
N = Q’F sin@ »x ., ‘Aléo we know +eaA = IL‘ R

—_ —

N

m= 7..b or T. ( arces a{l carrenT (00‘0)

—

SN =Iq_,t'1[°'@ S'Jr\@; = m X @
!
|

C N = (?x g fnr electg ¢ dipele)

l
The s the dorgue  that  accounts o paramaane figm,
- U

/ ) » o
\ 174 ngJ’O» 0‘306 sm .

Nei @M lodks  spin poir, ) -



._9
- LTh o~ uniforw Leld of g Net Hovie  on o current

B
loaf? 3

F = I§ J;"E = 1( C?JZ';) x? ¢ loged
/\/—V\/ 'F:m’

= o\m,\,\‘oop
o+

Ik nDV\‘UﬁiForm 'ﬁ'&\J ;

ALY Va

- Y g4

g
Fauf _ s

- So the Ve'ﬂ-ﬁﬁ“ﬁ‘/"""‘?ohew‘t DF F doeg et LOVH-"—/Q

net Aownwosrcl —er

F= 2TRIR cop

—_
—d For oaw wnmFinites im Q \0(1?/ (w/ C—l!‘Pc\e Mmoment m)
— 5 5 \
= v <m- g )

C prtb. 64, 4. 22)

—-;
Efect of a @ an  Atomic Orbits

6. L2
5 = "t = e J
o T = — = -
e - 2R
e 7 ¢E T perod
| ‘s The  orbitaf
r77 =7 (’Q"Ca *x currev\"f:)
= e z A -
- . TR 72 = - -L e S R _{2\
2R A

W\'ICV\ extern o ? ‘F;elg :§ ﬂpp\fd) T A\So Sukj%(-

5=tz :,;‘,”,ﬁ
~> lot harder o tlt e : W &

orbit ( thanm it spin )

S’

p—
— e §Peeo‘s P O Slwg down  due w 3

~

e é*\’“fﬁ‘ﬂ“c’a:@"“—\—rvm : - o= ‘ ’U'?_
- | - = Me =
om_ e q4ré R R




Tt presence of €, thee is an additionod v

- c-e(Fr)
-2 —
B¢A__“l 2 Soe T has  Same Sign a5 tha
A e N .7 Conlowl_otiractio For
J '>f// —
\\4‘{/?/7\1" = L ° reip=p, Y
-2 ©
—e 4Te R R
;o Ut ned speed DE e
™
_¢ 2
Now, evB= Me = ('V- ""U') Ze vt v) (- 7/")
r- "17‘ is _ﬁ"ﬁqu ( ‘t'L\an "U'>
l P
P\La\/é 9%.3 Eewme‘ a = u
o+ Ly ="
where o by v v > o So
’l}l—vl = by >0 s U D> L/
) Se AU is Qqreater Meon JL
B = e (Far)i-vd (-v ) =3
A’U':-/ _r(hé , e_z:B - e RR
(4 25 —?—Mc
—-: .
.. When B 15 on e épan AP,
— Cl/w\nj& in M s Opposite. o +he Jﬁrﬁz/‘Hw\, o@ 04
P Responsiple -fa»— diex magnetism,
6.1.4 Mﬂ\ﬂﬂe'\‘i—ZA‘Hov\

The €fRt of Mok 0\'4& . extermad -QJ 7

— Stute of  Mmagnetic polarization by  Flac Rliswing

vect~ T‘Mw\ b *"A

H = megnetic clipale_ momemt/\/oluma
’ /
o rrIo\c‘ne,ﬁz—a"'\bm
/ —
( oanalogoug o P oo PO\ar‘i}@ﬁ(m)

/




6=

The HHeld of &~ magnetizel object

@ ound  currewt

~ RS

-(:;’e,ic‘ a[oes +hig O(szut PMJW-L?

S‘\'ar'h'ng frpn Hae vedtor poﬁnﬁ'& 01C & §1'W5‘C,

. — - A
A\Po\c M - N Ji’(" hx/Z

mo\gncﬁ%ei bLJCQ*‘ has « c'.‘()ole Mement OF

v I‘_’{?clt/ on eac, vol, Jz/
- =2 - = A
L ACT)= P (M xn s Z_
41 ) = @)3
A}
Usina $/7|7- = 7/7-: 5 we get de! )
L - ID
ey e e (T aEn o (77 AN de”
TN T /N
) / v\ | J U R/
. d
I v ({V) = ‘F(eaﬂ\_/;)—*\/x(\;{f) Jives  us
o N L
7Y F;a)(-;_?/ v /Z
)'/ - 2, .
ACT) = fe [ (] [ S/x RN d7 = $’x/“¢f>)47 (
4T l 7N / Nz J,
1
s obteined, Now  £rorm- .
(7.7 4z = — & v x d2
v ),&
- = =
il X<F}:ﬁi( lr\_;/x.;?(?’ﬁc!z/‘{'#" (ED 44z
T > 2 J T ) 4
E Volume inm&n& . g“‘“ﬁ"‘- in&-g_ﬂraﬂ
: v P0t€m't'fch of~ o~ T Poten +i-L oF o~
J— \ f " qua LA EenT
J volome current M e e
\So, H‘: we _debine e — 5
T, = UxHed kxR
A i ~ mr.rt.‘,\— vectuY



Ry fo [ TG s [ RS 1./
) X’) T uT < 7
Poj’en‘he&. of _ S -
Magnetised O\rjecf et end + surtae curenl
(Gta) (R Fa)

. _instead o{:- if‘Tef_'\,m-h‘nj +He ontrbutions of au

e infnitesinal  di pa(esz

@ ! ‘ooungi LurvCut 4

R - ‘ i Y
No-‘-ﬁ b N E , we hea e \oouha Char%
- =3 v
=-v.P
-2~
S. = P.n

—
Ex> 8 of aniformly maqretizel Sphew?

~

i%

7 DN AL

] L\ = Mrxh=?
z

V
€ ~___ 7

I N A N
H(aosﬁr - Smg%) xr T 7 Meng r x0< Mg b

=<
X
b g
]

M Sl‘nB;\P

!

° Ih ix S- \\> ( @o'\'u‘h’ns g‘qc“ O‘l: S‘M"‘FUL-L (,L\m—ﬁ,g Q(.Lng.‘m)

-7 -
= 3pecr3 s

P o A ro tzeting QPMH oL §\/\¢L\/ /Cjé\

s R
¥,> K= 6320 wRsing P - ( /
L’ H:G_WR oy j:G—jQ \\__/

- v
2 (—;: 2:. Ko M inside +he Sphere,
> 1 ]
o iaternad Hed s uniform.
Outside ’7 F/\-? = Y;\?/\/olvwne ( l’?i magnC’Hc, A!'Qa(6 mOTfnt)

-

- 2
> fRa= m/ 47> $ F= TLen [



E~6

% Ph_gs.'c& ihterpm'ta‘l:\'m Df: R mnd Current g
. O Siuppose o thin slel (ﬁ:) of uaiformly  magnetized  maleriall
wth cl\‘poie_g ( HTinw Curvrent \06(75)
—?
T M
S 2
w M
\/‘\___,.///T/II:
o ternal curré-nts canwld
Ec\%; o can|ation ™
~Z

N

]
N

o a gi‘ﬂle \""ibigan o-F

Carrent L ayrpund “Q"H.L

{ ¢ \
OOV ay\i ¥

.

4
m B
\:\ﬁ\ /e

B 37

Fo(‘ _E.a ch ‘l’:ln\/ \uoP

(.v‘ M= W/Vo\umc)

:;é_‘%jé’ ‘L.l: d.‘pa|e Mmom ent m= M at
=z
T er m = To- ( m= Carrent
— L= Mt
—d ——> A
- K= e =M or k, & Mxun

( o directim o £ \:l is

i"f‘eé—f-im a-F (t«rre.nt)

-7 .
o —L—F ™M [ Not HV”\'FOI'M .
{
L 4lie intermal currents  no lmﬁe!‘ comid
=W T rdn |
& &2+ On +he Surfoa where Fhey o
Nd'; RS E net CuaTrCwrE W +x C‘h‘r-e(:i'\m ........
/ a7
o foe T M\

Mg(g—(—c‘&)—-}fl?(ﬁ)\'}? (

?—r:‘-? Aﬂ&%

74



S[nLL Iz = —a—;-;? An clz- (O\nd q1= j' G\I’EOL)
=

(T. ) = ‘aME
b’ -

x 3‘1

T\JGW/ for- o f‘»onun{-ForM mc\ineﬁ%«h’ov\ " +Hhe j dfr(_cﬁm«\

2 T ( @-’_—‘7 My (2+ dz)

J‘ti ]423_‘__ My (2 ) Thig time/ Hw current v¢ (=) x

- eéj ' dif-eLh'm.

y / % ' 5 (J‘b)x :-——%
oty = (Vx;)x

So we -ftave (jb)z = Q%\%Z - ==

-
‘ﬁ
— Ae.nemﬁ/ T :_V’,‘-: Can be shown
5 1
N ]
So, avth)mo\-'HLuHA ‘?' IL To ls S“'HS‘Q'CJ,

The Magne +ic Held Tnside Meatter

£. 2.3
’ -
) m‘cl‘0$¢cei¢ B : -toe Lom!al{ca-&‘cj +v dedl  widt
7 we are  intenecked in the  macwscpic Feld
(Y972
. b d
§-3 Tl/\e, aux,l.omi .F:eu - ‘ .,
: - bouwrd courvrenl dandifA
e We learel thet M_, causey \
S v — —
laounA “ldrrent J_L = v 7(/‘7 (;\HJ L = M x/v\\

. There is oo Pleid net due fo M

> we call  fae cument  fv the  Feld nd deeto I
==
:’j = jlg + 1p ! Ampekﬂg '“"QI/
=/ oF
Fronn _\7)(3 IAJI we lave
- o = — g = =
T (VxEy= T = Ju+ Jp =T+ Uxli
= I =Y - =
) o, Ux( F.B M) f X
oy :
-ﬁ
......... H nr <&7 H‘ JZ -~ _I-C
J Venc




6=

—_
H ollows us 10 express Amperes |=d in terme of

—— — .
—\CW current  alone.. 7R, M NeY glven, 5 i C’F?

b
V4 R
Eyé‘2,> A long Copper vd of Todius (‘21 w/ um'{:urmi)/ dictributed
(Bree) Current T, H roideand sutride b vod |
Copper : weakly diamagnetic —p dipoles line up oppesite to
Hre Geld.
— = bound current amt{PamHel + T ¢
‘-% £
Qo e
—\R PN - ) o
@ a> M I M 5 opposite to @ Sinw
. topPer is  dienmagnetic
: 3y ) —
(\mpenan ‘\‘—’ ‘ Hji Some d%reaﬁun XS _C??
locp T ¥ sine t Showd be fnom
\ b f I, Tpond (91«
N
D) S< g . Soame as R
— -5
V x H>= 3\5 gives us (b" ‘g“' ‘Jﬂ- +'e.-.¢> f
N s x
/) H ’L_H'S = ~—1_F€n° = L s

ETEE H= 17r,e254>

outside {i) S 2R

= A
= - — - _ o -
7= T CF and R=pMMeH = /fz(-rr s i
—
( M=o of s>a)
Boundany  conditions
+ L '
B clove = Brewo | grves as *
1 N =
] Y - —7 ~ -
| H = T}‘) B — M S Has‘.)o ve H belotu (Ha\”‘w“— A belew
R - = o <
&3 H ¢ A‘Q’ = .I{PV!/ - 7 HCI‘vve_ H"’e’("w = K ’ ®




=9

pj2+¢
Linear /' Nonlinear  medioe % bst
4
Maanretic guéwph‘oi//*b and permeab;lil—ﬂ
(A/e VW\,J
- —
P = é;?t’e E . fo Loe miﬁ\nt waont Ao Ae:F-vr)C
—p
M = —l}- x 8 2 O |
No/ e neel eLe:Pv'ni’n'on_ LS' (Mﬂ-ﬁvmma’c—c‘%?}ID
M =2 H Yt ¥V Magnetic  susceptibilidy

(diM&vxgionlesg'J ma tenad §Fe¢l*€1’<_

|
Moterials °L63Ai”$ i A ‘ S[Snec\ K’Mauﬁhﬁ

CoMled  Vineor vmediea

Lwm>0 ¢ parnmagnets

Xm<o ! c‘f&ma_ﬁme"ts

or Ef——(vto(ﬁ—r:) Cl+ X)) R

Ho
"
H

I

/"L > Mar\”(l—f,‘)cm)

t Permeo\Liln“n o{' +he materiad

. Ferro Mmae nels ( ¢ 2t / 2L S

"6%/1/\/(""15 ?AAan‘hz\w\ e chanics oo u\vxdeﬂ.'ﬁ‘ﬂwc\ E@‘Hff\






