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‘  Tlhe wmaognetie monment o.b a {Sr‘e,f_‘o\\:—om Lhas
g0k -Elnrce_.‘p_r{mcﬂ\" al sousces 2- [
_.(I)',Tln.c_.s,.\"w with whiteh the electrons aose endowed.
(2) Thetr orbrtal angular momentuns about e nucleus
C3).;Cha,n3e.ufn_tlne_ orbftal moment tnduced .loy an exterml
maanehfc teld. , .
. The Ef’.r‘s{: two c_blsect’s 3\°ve WMAjnd,—fr_
conkribub’onc o ‘,l:lztc..,Mag_nc_l:fza Flow and third .a.f_v,es_,,
..r‘f.sc\:-o Adiavinagnebism . A . ‘
 Abowms with Lflled electrons shells have zeso
Sl'zlbmqvn&\._._z.e)\.o orbltal moment: The moments we
talk th this chaptes ate assoclated with unlilled
shells tvh total Maj\nekfc: Bfejd extsts wlhien the atoms
_have ,umbf.l.leal shells. o
Ary substance. 1312 ‘A Maancl—;fc B \'e‘d.ﬁcts
_‘maﬂhtl:fzad,'{:lnen ([ts extent o\b V\mjme_k\z_ah"o»q 1‘56 |
;maas%col \oj A Fax,‘aw\e.lru, % called as Majne_h'zahon’
- and f¢ dekined as< M.O«ame_!.—\‘cc MO}MCn\:' e unt b volume
Then these 's a bparameter X which ts associated
_w{(t'ln substonce whieh (< M‘aﬁnckﬂfed and = aleljfnedl
as Ma\ﬂne{—\‘c Susce.F.Hobf“-l':j_.
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X = Mo M (S T. untt)
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-ve &or o\?amajnct- .
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We al\" know, nuclews fe Ios?k—fvehj c\na.xﬁul
‘and 1t also SF\'n.s: about ‘ts ax ;
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s, hence 1+ has 98
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"t own maﬁnc\rlc mMoment knowm as Mucle_cub

J
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. o
wAd g he bye vmoments o ;nucler ase ot the ordes

1073 Etes smalles than +tHhe maﬁnebfc o eEN
ob the electrons.
The usual Ereatment o% the o\\.a\ma\jne\:-\'_cm

ob aktowrs and tons ew\Plo-,]s Flie Lasmior Theorem :

1T

LR

!

Iv a W\aﬁne\r\"c veld the woklon o the elee
asound cemtral nuclens 1's, bo tle Lrit ordes |
B, tlie carme as a possible motfory 1n Blhe abse
Ob B,except Lor the Su);e»rosf’cfom o% 7N lprr:‘ccssfo

ob the cleckrons with anﬂ.ufod, Emjucnc:j-

$

w=:er  (ces)
2 ¢

w = e ® CS-I-) Cl)
2w

TL tlhe b\'eld 'S qﬂpl\"eal s\owly,{-ha mobYon Ih
Yhe Y‘\Ot‘dl:‘lenﬂ r‘ebeﬁ,thce Systems will be the same
as ktlhe ortginal mokion v the rest-_s\/skcm \oeborc

le Arr\\°cab-\°on OB The Efe.la\.
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I ‘5 Flie avesaae eleckrom current atound the
Chuelens s zego tnttiall Y the aF.Flfgg-h Cosn_ . (5 tlhe
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— Maa nebie fveld wn U camnse a_ kinikte currenmt asou nd
e nueleus. The currenmt (s _ec tvalent Yo a
bk agne Lle mpoment o ros{tg__,_&:o 4l gm.o_LF_F | x'megL_'Isfﬁ-Uu .
7 :

Ik is assumed that +he Lasnor. creguency s
E\mu\c\n lowes £han the Er&iuencj o | t.he_.,,or?ﬂa',na.\
amobEron tn the central Lield. Tuls condirion ls nok

 sakisiled ‘v bree Cassrea ¢ clotrowm respmance ,and.
e chIotron kreguency. VS tuwilee -lf\ne_,%r_ﬁﬁmentﬁj. -

The Lasviior precessior ob Z eleckrons (s

: (]
eiuwa[enk £o awn elecktric current,

T (cb‘“r3¢>» (revolutions FU“ Wt HM‘_Q')’ .

(-Zze) ( ) . eB )Cs-zj. L (2)

2T 2w

The Majne_\rl.c_ ?rhOW\cn,E A o!sa Cu«rirtchl:',l,oo_r_.

\'s 3{vcm b‘j tlhe FYOJMC‘:_',.

(Current‘> X CO\A,C.a OB,_'L-’MC loo ) , L |
The asea ob -Hn,e._loor_.__o {5 | ro«j)fus ‘%) i<
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T Dramagnebisw vS o b erh:] when vwagnekie
%?da\ otﬂ‘t‘he yvnduced currmbn\:- e oH;o.cf\:-c o the o:ﬂ;\n'c_c};
*b?elo\. a\\:hcwt,cha\lv ; a\mwancﬁ\sm can be disscusS
d2tna Loarmoers 1 \heorewa . ACcord?vﬂ bo tle t:hxeor , :
in the Fmse\ncc £y’ MAﬁ.nehocb teld tlhe vinobion o -..{'-é'
electvon ' around Hie nucleus 1w the presence ei

rrereer

(]
cace ok absence o VV\AﬁnCL'IL Ef&(.dm excepkt t'or the
0
SuLFeA,Fos?kfoV\ | 0{5 rrece_ss?ovg ol the leckron & with

om.ﬁul as . ‘br&aL wen uj

DonoobdDO

‘ <
(cqg w-e & ; (81) w:=¢8 C‘:t
2we 2w

TL the average eleckron current oxound the
nucleus (s zeso .lmf\rfal\y 5 Ehe QFFll.Cal’:‘I.OW ok the
W\Ajnet\'c eld w'll cauce a Limbe current aslo und
nucleus, however, the current :s.e,a)/uf_va\enl' o a
Mqﬁneh.c morment op: osn.k'ﬁ Yo the a FNC@\ celd.

Twis charactdfofc 12 called Diavmagneb’sm.

The Larmwer ch:ss(on °]§ Z electrons s Qalu:va\c

0
_l;-o an Q‘U‘_E‘rlc curvrent.
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The neble Mmoment MU 0k & current \ooF s
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Here , 82> 2?7 +<\jz> r< the meo\nlsjma.re
olj the pespendiculas dlstance ok the electyon
Emm H/LC,ﬁlo(_ldou‘,(\‘s o Mﬁln, the nucleus. The mean

Sguare drstance ol the electrons yomwm the nuceleus

‘:"3, ) <»Y' 2) = <-;LL + <jz> + <Zl . F—or Aa 5}).%e.n°ca’\’.7

SUMmeErfcal Arsrrib wbon ob charge we La ve,
|  '>(2'> = <'71> -GV S0 that_
<r?*>:= 23 <20,
2

. e

A<

lws) X o NA = oNze® iy 6

2 Gwe”

BI) Xz meNa = - maNZP L2y

B 6w

T\f\fS l‘S tte C.\o\ss?ca\ Lan QV\'V\ resul £ .
The ne_ﬁaHve s:jn 6 CPL) Shows that e
Yrnduced wagnetbie E\‘c,lal v < of};osf{-c o tae a”;lt"a’
Maahék*fc B?CM- |
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S‘uscerhob\lfty 0% tviert 3ases ose as bo“ou&g 4 -

'E\ew\cr\\t‘s in \o=¢ c%nhgj »t':o lCCCrS |
He - 1.9
Ne - 32
Ar -19. 4
Ky -—22.0
Xe L —423.0

reeereprppPPPrPreereLs

' PQM Maﬂne_k-losm.

Unlcke , n o dia nebe
Substonce where, Fhe el o
conbributfon by the atowm 5
o ward majnel—x’c %"’e,\a\ Vs N~

S -

>eq0.Lun A FO\T‘OLM/\O\ nebve
¢ Uy

Substance, eachh atowm ok s

r

Mognebie moment CMQU be o
because of ovbikal motion ok eleckrons, sbyn ok electiom
ov Combinatlon both), owever, Y v o Substane s
all magnekice momente ase randowdy oriented, 5:7
net waagnetbic pleld 1s zeto . When éxternal kel
Ve QFF\:&A , Qntﬁ\’a\l some o Yhew _a\na\ then mc.f-‘_
o% thewn Cde_ chc\1°v;j o the Sbrcthn 0{5\’\/& bf&'d{
aha\\"e_o\) jelr allfanco\ ' the direectton o ex\—trnalf'
Majneh’c §\'Cld e . the tnduced kleld add wu uofﬁf
+he aFr\(d: veld ond the neb Lleld s St‘ro\njcrr
This propestd o) a substance tb 1nduce oo wa 2]
b\'e,M 1% &AQ Atvle eblon 0‘5 external Wﬁn&\:‘\‘(_g
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VRV oV e a Ve
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® FMQWneEfSM 's Lound ‘noatome, molecules,
and. ,\ab‘éfca, de ects,v oss-es\‘nj av 6dd Nnumbes
obeimﬁvows.As hhege , tHie %nbalsfﬁoob the
Sjst-e_m connot be zevon. For e_xo\mfle%— Foee
o(N“‘g ° ) ° [
‘Qodluw\ tomce, Crase_c N\krlcomde, orjamc bree

radicals, ebe .

@ ‘:Y‘e.e_ otovac a\\m) (ows w;t’\a FM\Tloallj bl’“cd TMner
shoH:ﬁEransfk\%m e.\cmcm\:'% ; 1ons \soel ecbronte worEL
Eransition elements ) rare earth and actinide elements

@ Few Comrouno{_c with an even numloes b% eleckrons
fna\udfmj nwwole cwlos oxjjc.v) and Orﬁomfc birad’cals .

@ Mebals .

* Quantuw T\’\tor\j Ob Po\x,amaa,ne_l:-fsm .

The V\AAﬂneEfc Momewnt ob oavy altowr or av Lo
4 0 0
VA bre_c, srace 'S given La\j ,

S N )
:U\)\neﬁp()
?:—\?‘\’? @

ond,
Y‘ = Y‘al—fo o% maﬂne.\:'f(_ momwent Yo the
anaulas” momen tuw . ‘
And 1s dekined o cCr\fYD V\Aaﬁnch'c Y‘ah'ojg_r__
h Maﬁnckwﬁ\,rl.c Y‘ab\oo.’_
. T S’Ftckms‘coFk S‘)\“‘,’L‘l‘lf\ﬂ we c:\cbt‘V\C, La\hc‘&
ﬂ bach:v, exxymfsﬂole os,
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—
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A = et I @

2 wAc
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]
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As an -H/Le abajrqm be.Law, L

|
|

!
|
|
r
c
I

o maane,hc bte,lal B.
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| The above equakion {s modipled ko,

. U=tuer -0

. AL I

F"g @ €w¢r3~7 level;” 3Pllt-lrl j bor one c[cc[—rv-h’
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J4 x SUSEEM lha < onlj two levele EHlhe ezluf\”orfum
P ru\ahons ase, witth L B k&T,

N = CME/‘C) @

N QXPCMB/rJqLexFC “B[7)
N2 = | e_xFC MB/Z—)
N e-x{:(«uB/z.)+exP(—M9>"‘—)

hese Nl:Ml O L the F Fu,la{-lom_c ob the lower %
e,\H:e,vv levels, and N = Ny +N 2 .

The resulbant W\a\ﬂnd—tz_aho»o bor " abowms
Fe}v uvnl: vo‘uwe_ 1S exPressnb\e as,

M:CT\M—N’)M:ME N . Q—><PC'!'{BT’> ]
e,xFCUB |2+ exp(—“@ z)

—

‘91» nnnnnnllﬂnnnnnnﬂ noonNopn

(Let, - MB;KBT)[ N exp (—ule) ”

- ~(,> xFCMBlL)'\‘ cxP("“B/T—)

M = N;u.( ] = N banlh x
—\-e:"L

M:Nu-banhx- @

Let's comeldesr the cace when 1<K |
HRence, {-avxlf\ T2 AL
E%Fmss?ov\ @ reduwcees o,

M %Nu.(MB>

KeT
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27T

E\czuwd—wm. s a srum' case oE @ bmr y

T = Yo . For = <<l, w<3c,h

Cknb x = |+ =x —-’Dtg’l“----/ @

w2 B 5
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2  Zxaf 3kaT T -3

<
12

!

H&g,(’P 0. JC,‘AQ e’tbuhvc e D Db Bolhyv

vvu\gv\e_t’ons, a{&b\mea{ as,
______ o /F ﬁCTC\T—H)j 2 @

'Hne tonstankbk C VS \:vmouom as the Cwue_ Consbcml"

EaL_‘" @,\_q known as Cusde Law.
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‘Tlne mamajne.{—fc suScthablol(ota Vs a:vm by

_’Hne_ Cwe Law, : _
Xe=C - - @
R I )

vo,ha,e, C = CMtoe constant .

U‘s.\'.naj eﬁm&?a}\.s. @; @ &-@/ uoe_ﬁd:‘,'

M7 - CC&A-\')\M) @
gy X-=_M = c .- (©)
RBa CT—CA)

The above Lmes\”on con be W\Oa\fk?ed ad,

X - C . Te-ca @
T - Te |

. Thes vs Known o< C.Mﬂ\,?cf- Netés_s La\.bJ .

Accora \',vxj to ,e,xloea,fmanba,\ resules,

e 1 e

(- Tc)l'sg.

 The redabton between Cuale constant Cc) NI Y.
 olso .ex.Fms;s.?\o\c as,

A= Te =_ 8kale - ®
C Na"'s Cet)) Me>
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