CRapter 9

Becawne of K orbrhl motion  vound fhe

Y 3 khe <Jechron hos an orbital muﬂmh‘i.
Momenk F‘ji"‘“ by o
"'l: -

e

o

3.h\e —
Bocsows b i
coune L w qm-.l"t ted S0 & fo

by = 'ff Lo

Bohr mﬂﬁ"‘f-{'bn
q'p'“ ll""|= Ve Ha(hl)

I-F on 2xternal ﬂ‘ﬂjﬁ:.h?. -F\'r-{ol s ﬂ-ﬂnh'td o
Re abm P, will precess amund He freld dicetion
The ﬂh_jdl.r Prtum‘m :Srto\uucﬁ Is

W, = -;_-ME & Lexrnor 5“'1““'—3

f;l‘fs Called the wmmnjmh't raho |



Tl\t. Maanehe moment ﬂ-f-‘»qm an the
24 e &

U=- F? B
g B J,.,:'ﬁ. 3 oxig u‘-‘-%‘-},

U= 'hDJL mp e— ;.lf P O\uu.nﬂild[
(P Vo

T

2 ceman E-h!-lay

The okl eneryy \F B, elechen it

E':- Eo-l-"hOJL'mQ_
A -
LJ:'ME:‘E bmap Eh‘l‘:

Ekﬂﬁlr't;
ne2 —> Lro mezo  and ALzl mez 2l

E s E1+1-Tw,_m¢_

Mgz
nz 2 'Ql-l
SR (e— TV
Miw =1
ll.l"'twu.t' a@-t Wik, wt



Becaiise of vk Srinninj muh'ur:J He eleckron

Posu;;g_; a 5\91“ ﬂ«naujﬂ.r mamu-n't&m -5-.‘i and
a SF'in mujnhh‘:, moment [:.: f‘dnl‘eo[ bj

—

s

R W -
Ms am'_ﬂ,l*___ Lande -Ya.o'h:r |
-n'll. -lxis’hn.nu o.c 'H.._ E)oin fnumr.nt Wat oltmnnihih
bj Stern and Gerlach in | Q21

It wag fund Hat He SP Quantum number s=!

2> <

2 S awel 53, are Guantized.

Spadh
\S\zYscsay R = "_E"h ,g

= 55'-'

T"\r_ ‘l'bh.l Tﬂnﬂmh:, Tnnm:n't IS
v B o -: = - -l: ?
e e X A LE+§S)
orbital SP'm



The ‘olal nw.nu.lu momention

- —

J = LW N
M#"g ,'Ra.t F‘ mn.,cL ? a[unlt l’La,ut 'Hu. fameg
direction | ( because of 9)

The omponent of P ﬂ‘-ma T & vefered o
as Hhe offective magnehz momed ()
Now if By exist | B will hve ¢ pohahil

o5 o
Yy U= - g : E’l-.t
E a.EmB W.a—m:: h'h-l Tﬁn.jn:.{‘n}. 'lfhn\.'ﬂtu.t.l
U:wl_.h Ma-l.. U-I'L.kgms
- £ &My and mg =2
Tkr. t-nera)a devel wWill be sl:»tt -Firﬂ'"
becauae a} M and Haen becauw of ™y

'E" electron %:2. l



EH’#MF‘L ,ﬂ, .
0 — Mpzo

ne 1 (evel il f“‘i‘-'-""ﬁ-

\ £=‘ ‘! 'I'H.t:l ‘.HNSE-YT.

_ - Mpeo— s+l

\\ HH&:-V;

m{:-—l o TOL % & Y

1 — = ME... .-u": m 1R ]
= \.‘.1_ tll;h‘lmyl 'lm_‘_l m‘+y
- 2! o T < t‘ J 4" ;
*

Albwed tansihons f nz 2 leve mul-{aﬂm
Hha Seleckion Yule A (Mmpem) = o, 20!
Let s M&hﬁﬁ'}‘t U -fw Mp =l awe "“.r""!"'a
U- W:.'tt(l"' 2“%_): o

The enerqy of the electron il be Ey !

I mpzol  and Mg =Y,
u:-"-lb:i;__ K-i—aHL =_1-kdh
The *
t“‘“‘j‘f “LP the eledron Will be



The tnferackion behoeen o ond o & called
) Slain-urbil' inkerackion .

There ¥s Mo SPpin- orbit intermclian for =0
shater (S-shiks),

The Spin mement acquire an enemyy

— =
Ue- R By
T due b He orbitanl
mohen Q.f- &dem"-

The spin wp elechnn will have higher enemy
j'l:.nn . 5',;,& down L F: end $ hove oﬂg,;.h directis
S
Zp /—-Lf
— AE &SP doublet
.‘J $ ~—ACe 2p B
The transihon 2p—i1s is plt inte tos linee,
Tt\._ *o]-.ﬂ-ﬂuaular mumtnhm ?t T.' +§‘
and Eh Cnmpﬁh:.nt OJ.nn.a "Rg, %—avfr :1-3 Qare

ot Ouantited gJ s 1 (8e0)
|3'*l:. Vd(j+) R ¢= 2 ié(?)a)

Jye MK g smy€



It s im?ur"un‘f‘ + undershand that He
slence O-F Ma and ™M Can be Seen bj

"RI'. Sl’:l{l":inj Q-F ’rh 'Ehtl'al‘{ (ENJ.I "‘J-Et.ﬂ

an external mu.a netic —F‘Ja\ (s G.Ha[-t‘c.i
b e ahm.

U Here is No 2xterng| masnekie {ield

He level cloes not split |

Howeper We Will See Huk Hre ie a
SpLlting due h He Coupling o T and
g U ic called ° spin=orbit inkernchion
and  rtandte in 5P1;l'h‘ma of eneray  Livels
inhh a dowblet ) Tt gt in the abscence
% on exteraal hagneke fidd |



Qp orien {'U.*IG;H;

eyen nw mbﬂ"

for

Pn.u..h‘ ox ansion Pr;n:.ﬂp'u. shater Hiab ne hoe
dtd’l’on: in an atonm Cow -a.au H\t Same te - O-ﬁ
c'“ﬁhl'ﬂ-’!h me 3 H\-IJ' 'l:!' Sameg N, EJN{ n,d mg .

Reason }u.iruj eleckrons are idenhcal parhieles !
Al kenaom ?n.rl'l‘cﬂu are either fermions or bosens,

The wm-f.lnch':.n; Ler ‘EVTHI'QH,I' are nnh‘rjmmﬂr-h
Nr,h) s - Y(a,n) -
The Hnut-fvmd‘u‘:n: fn_r botene arc EHMML“T"-‘
Y(h,n)e M(an)



Eleckroag, brotors ond newtronc are -Ftrm;nni
Phn‘bﬂfJ ?ivnr, an ol %lwm'; art bu‘nnr

Fi-rmfenc are !i. A cﬁn,l tr?n, nn.!aa ong ?ﬁf:[‘ﬂl’t .

B\Snnr are iﬂl"ﬂﬂ.l sl’iﬂj ’ﬂ'mmd Con uc.r.:u,:n: ']'Esl.
Sm $|'I.|'¢..

".'_’hr ™More ualn one EJlQh'In lhmr 3 'HM. tmrw

\Eudr di'H-cr- ﬂFrum Hhege q[. He H.drlam atom
betauae n.r. ., Seresning tﬂg& 3

Eﬂ - '3‘ (I'.I’)
(n - D(®)°
Varies with £ (thell &)

E'Om H\'L "-"FC-\U-I:EH ?ﬁq;.: le__ ) -I"eq_ mex ) Mu m W QF
- in one Subshell is 2(30+).

Tlnu_ order O.F -F\"lﬂ% He Cubshell level: wWith e~ 'Fﬂfm.ur
Fhe minimum eneryy Pn‘ﬂwpl.,.

Hund s vule shabes Mt &7 wually fU diflecent orbibale
Wik unpaived Spins .



Exnnplq_

\s as '1? 2 3 )
ro@m @ OO s
ﬁa.i’,l
c B m M F) D ostasdap

EP u:b”'n-lr
¢
Ne B @ @ @ W) 1S 2s 2p
N —

The chemiced ?foPtrt&.q u{- abome are defermined
kb LA Uadence (outer) eleckruc.

The toni 2ahion enersy e Ha Energy netudtary K
Yermoye one & —Frum 'au. ﬂu.*'t.r -Ffutal S'hbil\ﬁ..u .
T low whew Here 1 One & in tha Swbshell

and nereates Wit increose In W of e~ ia the
Swhoshell,



10 o mabal torget o bembarded with high enempy aleckmay
',’ﬂe_n }(-—rcul(r Fhﬂ}ﬂng are. emitted. n_r;c,nmla\ai‘n:

Rgh energy

Wu-wi ( Ky Zine)

I a knll.. i 'Fbmt.el Ty IR 5"-1-“} elecirane frun
awker Shdly £ll Bhe hele ond We have the Keterie,

\l- X"ﬂ-": Kq KP‘ K.‘-J

LF o he I J’If‘ﬂll‘.d_ ity L 'ﬂndlj electrons 'F'Bﬂ-l
sler Shelle ANl He hole aud We have Ha L= Serer

¥ Xomys, Ly Lp, Ly, ..
K‘ 15 ‘T‘"’M L"*R L-g( isfom M=>L

ﬁ I F‘um. H-‘k LF L f!:i'nm N—;L
kr f:]q'bMN'—}K L‘;- 1) -?-fhm 0'—‘¥L



T‘\E. t“"-a‘f QF 'l:&'_ P‘\A"Dl‘l ‘For' Q K,r tﬂhﬂh‘au It

EK. . 14 (2=} ("IT = .t'_)= lo,z(:e-g‘(ew
Tl‘lt Uﬂ.btﬂnu"‘ﬁ (<
k _ L
K = _L\E_g__ ’ 2400 eV. A

K 0.2 (R-)? ey



