No.wae - SUSNATﬂ CHATTO?ADH\/A\/

Roll - 22 mso ;
X - ﬁ"l
PH’%IOL - E 2 ﬂ‘.{an—-a —_—
/"___..——--,_,a, [
a-3) —
h"? = X Ln / ‘L> = \ '\”1>)  Ginolef st
Vo
U)
(W

Ler W AChUte - phe o~ R ov ok sety -)1
by \/'2‘ Q\";""

J1%a) 1Hay ) = 117 Y O i

- {l¢1s>/\¢2371] %
| - {14y 1)



S‘,,, wi e (2% wq.kC

Iy = ) RO 2 ST S
L (L ~\¢ﬂ7)‘

- TL‘C (‘.’(V\A\)w,&/\h’v‘x/

A% .. |#P<H =2
b = 1 (Ihwcte] = (<) =L LDy
5 l + 1), 1> <L)
The demdy MK deseri b, bt | 3 i Wi,
probebilibe, 4 R o’ g . fupbtan jn  vonioes
.‘Qi) cor) B - o, WO ORI e ol © B it

sPl- . W obtz Y b

ne Avek .
fi (cvf)ﬂ) 7~ C\Ab"ww X

fo Vo~ pov ke ~va e . %

V€ A
L

p A gver

T L)
= i <4’LB|1°ABJ 4>Lg>>
L

tee=r W beenN

f?p’: (Z Ke I*’Lh'\cbaﬁ) (?m;’* L ¥;m¥ 45‘3\)

i <\¥ Ld’)ﬁ\ ‘
! al;.b>l\¥m’> l }
& LB\ .Z’\K‘V) \ ¢
Skl

LY H’LA}( ”
- LT><TI+[L><J,I

o4 :)

—



&30

/- .
fA‘ & by C1so0) | o.\Co
2 ( (a) 4 ( \) ) )
- - ;
2 ( [’ . ] i c e N I B
o ® o | 4 5 o |
2 )
ST
™IS is H~e ved wee d ACM;M A ekl Y 3 f;
for St spin -

S—

i s\ H
( h) Ehw‘ay.s‘,gv\—ehl" erhory | l spin -

Sce = ® ~ T"[‘f‘u{f{] s -CZAC lnac

V\'Q Co\\c v\\o.k‘e .

eiginm Vil for £ £y Cov t?] -

legs pones o
r }'5-’3 H . \:XI'"‘FAI‘/O‘

Geg > — 2% tn (4] 7 e A 1]
b_)‘r\;\("‘ \\S m“x;vv’le ‘F"" ,'W" "w""pay\l—\._/f— Jvr)"w " ThAas

~e e o) s\et State /s O w“\ﬁ‘;“"‘"v“‘j v tre o shoke.

V\/e f}p\h\'ﬁ'f&\ Pp;m,‘»— MO\/! M(.X(‘d oLC’lﬁ’Mq)’\p M“"Yiy '3}

bt rC il be ES VNE.,

von _New ey oo enhvry

o™~ ple ke gupten- s N e L be $ho AN

, . Sw‘JVp'M
gp £ et e imrrvrie Acmdp
T Py £ 21—

pen bouwn d

e e
ey lef e . - nhopy oy hy



W gy e |TA>y s |4 1D

ot =[x Y e |

e (meldy 4 (1, 4) (esod Al + ino {111

coste |1 AL 4 Lame @ 11 I>CL T

i1 %f}n)eu ‘1//1> <T/J/l) +sintp \\L,T><J/)Tl

glm]\av\‘) Wi ca- celenlate,
foq061 = Z e, ™ l'%n><kb”}
ames i g \ T7<T \ + ﬁvﬂ@ (\L> <\L\

0 Y S !
- tos*0 o .
0 im0

Compuling THS 290 7517

\f

T
-,(1_1’(9)): L k _ (x-wste) (X -5 ntey
B \ ’ . =
0 A -t @
A T szﬂ
A E gt @ -
See(0) = ,Z,\,' Ln (A0)
-—Zcfvv‘Q Lh\ﬁn?\ _ 2 st thw.fF‘
Rehiica ) st = € COL wrte st
see t¥! " — kT b B - (") (nCl1-t),
™
dsee - 2% i (V- V) - la e 3 =0 Wit
I [ ] —@ I Tiees
= g = 0 l Lah¥; =



P9—1

——
Now . \——k‘v
AlsO i ;
3 = g L
ok 9)1/‘4 0,37\/.,,
= | .
. V) (OJ W510/ /1 _9
S
(7‘[1)
- o, Ki
ﬁr
=
.. (8)
Sev Lr,-,"l\lv\)
0 - i - b
o i ) - . F=ten
Lo oe W & 1)
7 * & kl [/7\?,::/;:)
S i ¢
Vs
afv  SEE
- 0
C\C""Llr F\l" ¢ = . wb\o\m“”*
i — ool N SA
= @'”!M’ [ b
g L{mi)“’”(
2 " ’ PN | rnt‘u“""“’“ g PYE: )
end v
550 ~ o tab e o eox 1) ‘
Q‘W—- e ) gP‘M Hq-u—'b'é
& ce 3} Lach g
) e Hiloenk P
(6\ S ce e o aM;av“’J Cg; S?’) - s q
C - e i 2 K 2 =
| T 8 Sunt & WL e S tot=0,S_z =0
’ Te O ~ _ 2 4 §. Stot=0;Sz=01-1

Total 4 states

i . fztts - Sevt
QA?EA"” / - [.u. LSDSLJ:O]


S_tot = 0, S_z =0
S_tot = 0; S_z = 0,1,-1
Total 4 states


H'\'Z -{ [gtvlt "ZaL' Ell]
2 a
2 A
‘i;) \NG KV\OV\I i, Sk“t’ / S ZJ -
o A
'S i~ r\vu)\\\r\,-\ Mo A€y PAv—-
92 - Z - ww (’*’V\C»«" "'-( P
'y
<\ = ) av ¢ oo N ke
\~H, gﬂ?] £ $a, SZ s ('{f)en""\\"\(’) ( d 4 1
V\"“““‘bbﬂ
Muo [, sl ] O 2 e = brte
Jow note ko ok gince, =5
1 . g = o [H/ g(‘; ] ¥ o
(C=112)
ence pS\"’\\P!d OL Ae Hh‘k‘( S\‘Z cp\hhok be u5€w7f7\(’ta .{F
‘fk( = 3 above H O\M.\LH'\; o H ' !
iMQ\IM,W‘ﬂo; [H;S|l] = [H,S:] -0
2 2 =
'.:) e e\‘)(h\/m\\-&ﬂn&a _g_r_é_z_/_g_r__ 1“*) SZ; Sq @ S,_ Aave
* 9o ol Qrantm num bow ko lebed e sbate~ -
pee =1 B sl B A )
¢ Rxed
. x ~ V“A ‘XC’
R Ai.ds & Yn Lot prebles
Wl Can Ay.,‘, e -
The possible valuwy J AR A=ael o s v4Eo
= 0, |
™A -
4 - S \et § ¢
s £:0 > B=F CSims /
8 VV\/S . ’ f'-v‘ \Q 3}7@*"(
A= =) /%: 1, 0,1\ (“lf’r )
SooWe heve a ‘,\,\,M ,j Y
S p TIn fentaak e heveo

gj’;[A (AH\) —
2

-
-

no|amsy = T@r_::f_—ﬁt

7 LSk - "Sll‘fzx] [pims>,

()]l

- -%52 [ 40 -%].\J),M;>

\/-Y—_\—————J



/_‘
(le vy e sPaiciaad s eiqgenVal is (l'\o»(c';e.,{,,‘k
%)
- s
Bl . it St 7 w | B Sawdc A4, 6wkt ArH‘/\lMl‘
™A S ye  Maces d¢4)u\2AQ}L :
"B - TR [ S Sy - 3_]
2= 2 - N R -
— - -

( 5=, pwig= —1 -b-]ﬁ,'

¢ U ee = T 42

] =), mp =1 ( T4 =1 Z

k 1/>=1, M,S':O?

And - , .
4 =0 my>0Y E| = —3 342
‘ A=u q A
e == -
ehreuki JHJ'( )
Il .‘»'W¢ L\’\\/( ’ (v‘\P\j ) Je ")e hM*\k( \S‘\' E)“i"eol f(”“‘\l\eﬂ
L We alveady  caleglared © G @hesein o

pYesv: O th%,h)

‘5"/m4=l>: \TT .

DEESLE>)

p=tmszey = (|
4 ; \Fi \.‘

‘”"r'/fwz-@ = ~LL> R

| A=0, w4 =0)

(1132~ 1117

= 1
NEY




- \\. Vy Bo—m=su Tn -t __ovouand Stake, S =0 o -
\ # D)) S .

= AN Y elechons AYC  poured, ond P, ey

SPim Cancel  obub

Sindt, W, et is _only eone  ovientahon fm hgy

Cam ‘wyyg,,AL_C S ™5 20)=Fe ,HiS s

Yefevved b an  Singlef  Staber

| T see SULY sywmametny ;| we g heve o Cale ulabe total
}1 Mo gne Rs a oy N &y o\r\b“f“"'\"‘:] &'\VGQHW ,( -;J
[
({
| ~ >
1 o i b ~
{l Tetal Magnehgakon 3 Sl»c\- (y: >> SH&’_ (v ) 2 vy - ghk ]
1 N /Y; - .
\ j

Vo= la=0/mu=0>

3 y

a i : .

"1 il S e ;CSgI’

| Clhwe = S+ ¥ §~ , S he = S S
| 2

|

Note, S+ l“‘l-""»s) L) EE:‘:A:FM;FH%

e _‘}/S(A*i-l) =M (g 1!) l/S, M,s’t,>

-\

f~<mb\(nx/g++s~\*v§-/&-4—\4—h;$& )\°/0>'.

A3 \. 2 7 Zr

I (s® '
g = N <o,0]| Swt)bcgz_¥
‘1 = Wk X 0 . = 0 - '
h ) . « a4’
TR e Yo vt s abon i e s ﬁlhf-x-y -
I e’/‘"’(c"’ion (h) 'S D. (.Ln-v)ﬁ—a\?\(«j, 'TL\‘M Sffl\u
i 9(‘0\*( P
[, VW""MF U\“\CL\O\U\.\(A wWhem Ve vobrlbe o wa
b . sty :




W)l Now we fird  the  expechnbon  velue 3 S (R
[inee 3 brigler shabh Lin B spechos
) :
. EEN ,
,: £y, 0\ (\m [ 54 H,) vy &s+~5—> P s g?w,>{r,o>
I; \' 5 e —+—— —

1 N te cwt,(mu,) et “

I & sy |heey ~ )

| S \‘1,.07 ~ 1,V

Bot~  “d v sl ave ot g d b <
8}
\)/07'

Also, gzht \‘vl1°7 = o0ox% 1)‘07 |

i

yv,0 ) (b ¢ \viy + c,_»_fvlv\,—i])

fov  §owa a, 9 e (
§ Wi ek g = o'}
11 : O
:1 ) by — : - a .
K ————
}'; K h" VLN 2 Yb\k‘.h,, o NO-—‘] achon DJ
| S+, S- Wil voult W anatkitakow =
: ‘ .
I A7 amd LAY vupeckiely,  and i e
% wl\ ?wogmg 2 o0~ he tAo\ro-l ?k‘”hh'—. il

voualrs 5 o

=i e o\:\L-LA)

= "Yl.a <\/t\ \. Sehb \ ‘/ t\>

T "R

This

—taw the b=l b = 2N weeg ne RisoRonim Koo

erated

SMMC A em NZ ) bkl b we e

L‘!’ "'\0\4 Ly g . '\\H ““ x"T 'PL“M
J




We way

L

IU"‘"’“‘") el
oncludt | Phe  back ek B ke kily

\ty

4
Moaqine s aWon (ILA'E,“? "f,,_‘.‘,‘f'“‘,"”“‘m "‘\"“\'J 2~ divic ke,

i s

O tordiqmend _?17 1‘:“'}__“'4b\(_('f Pact Wl hov@ vy e f

S =

onis b lebel  Pvstabe.

i

we imbead have clhose w K- m(s, Hatan

a0 T s, 0) =0 s, T (0 1)

T B o

% Y- to\,ovv'\g{cx }l—;vt'b, W\H w ool L"‘*VQ

A Mlnunim & Lo sy X-awls .

= e ?olw‘seo( St havwe o pve fgx\hvcl

. \
CA XVS e alorne  Wihact L'I ) s WN X
| \ y

Nature 0f Magnehs

—

https://solidstate.quantumtinkerer.tudelft.nl/lecture_8/#paramagnetism-free-spin-12

8y dehnibtion

o Fevvamnﬂ\nt[‘ - A S‘\"ﬁr"( NN RV § éﬂ;"<5[— t_(h)> i‘ 0

. 7AAhz
1~ e 0\55{9\(_( o(' teld - /
v ArvFervomegel —  tbabtes, Dhet  bie Shuaaced
. 3 2 e
veogw ek Calion < Sig — 5% 7#0 i sbsence of

avy  Keld

i [ ?g\vah,‘&?heg - SE‘D\V% R 2V Lt;‘\"'\ . <§&°‘,(K\) > =

{5ty =0

N oY e

H ok,

stetren i \A'=\ =) \ V> ‘ -

% !/’: Lsves ="7 \_ig/
| ‘ =
| ave Lﬂ*'owkﬂ\v\bh’c b a
Clai vt (s,\,~,=07 L |azy, gy ‘
"o\vgwou‘ v\g\rrc -
f Pvoo b W e\[v\( m,[,ﬁ sbhoowe A Haok Vo bed W ‘,\‘,: -
| ol o B :}hwﬁa

Sp -
’L i rate, O By



https://solidstate.quantumtinkerer.tudelft.nl/lecture_8/#paramagnetism-free-spin-12


1
Il
|

|
I

| weomnehsakon o iwed L7

e oy - J.( 14y vz )
N1 ‘e /

4 [ 1 ‘- 5)’( );‘

- Voo = [Ny - ZE T W)

} sinfr N2

‘.'. <\r°\ (\gi? - Szz) 1‘107

T e aslul '\;.@—sn) V1LY + 1477

]
’L -

—
-—

ey - I\W‘/

Z

gy -+

2
f - ,5177)

RIS RN LY AN Y D W L2
ORI 2 2

‘: o * LWty

R Y SV S ?

RSN




» W= TS - S, + 13(5[3,,522’)/‘7
e ”f S _
S i—_r o H
_—'A’—_Q_;w___i.‘ L{" l‘.lw A(V‘(*( \"""’“ﬁ HG\M(WI,\/\O\\A b\j B
N, \ A ‘L,,_,_,w_,,_.___,,,
iu Frpna VW proto we bevt
s I S e
I v , , | i
I ¢ 2
L * —HB__’_J_ Lght— A,—,.,,,,,iL,_ SLL) + B kg‘ + Sz )

\D)

Ao+ BT e st) =M B (Sh)
s &W—m—ww-—wm_——uf-ﬁfdiﬁ-ﬂaf

= | e
1\1 Nove ' [HR, §%e ] =0 ) LH,, s&cT=0 -

=
H |
~+€ ‘i S, | Ay M,y - %u—-p & O\‘MAWW\ V\U\W()QM .-
‘Il S=) we bheave L Sawnw QA?\\'C’M [ 2N ol SRV
\ r I| bedort s (Ao, "Hm Bl =0'\ ]
% S /L
B elsm STt (B e A
l.- - ! = ¢ ' ) T S'L(’O\’ !Q\“';')> :l,(b-‘»‘) “A,"“/>
| ® B \s =0 mg = ) —Ta—t
o Me\607 = (Hs psre) |00y
| = !73Ta+0\l°07
| 4
l Bp ="37.7 -
q

@ ]”" ? gz -\>

HB“/“) = (41 _B) “’ —‘7 2 El/—l = J -3




|
@ Pg..e |
By Tre

T .

gl - - (bt

. | R

2| o .

'S Iw" . -

IF; | .

L~ - O

~éif;% S v \voy
z || . —
o i”_f# o I — .
=37 )
% R + 10,0)
| — — 1T
| o 7 o - -
f{ Bt A
' Macgpne b Fn——:i J -
L Mote Hhab, ML ey eact of  mesmeme  Beld Lifh
i’ e _degevevaty of  biplet _(F«("Gﬁ
i - ;
b@j ey w Ae.ote Mw‘\he,kc R’L’\‘LA— O hew s

|
;\ A Mh"""‘, ~ A b mw
!; S wa a § i So Dccmv o BT
I '
;i . JoB, = -3
[l - —_ - 2 = N
I T 4 2 b= 3]
I
| For
L B LBr ! Mewa7 = BT | s20, 20>

:‘ B 7 BT .\th\vov\\-ol7 /> :| / MA =~ >v
! y
[; b_Sc Ly EO\VU«M 3’\'0..,\»0( S\-—,\‘_( W oV [N Sfr\)l(,(-,
I ; :
; | el bhe d Wi by L\c\& SULL) g“MMLHv’ .
}f A e tess level  cvocsing) (e G ve v 4
f S bkt Ve cawe l ‘\, \l Z bve o u.(.\:]
\ﬂ\SU(;) 0v S'ph\- YolzPon (4 e
Enw Nl\ey\ 3—40/ Len T' = -TJ
Tt &4 qean valwe, be on—e .
i EIDIO = + ? ) 4
,; 4J\no Z\T_ RN :'T+B
‘l El,-l g = -3
q




e lhave - , ,
E¥-; -— % ot ﬁ,,,,,b',‘,‘l’,\j de e ¢ vak-e Q/O wir o Sh:\l’“(/ 7
oWy, Wiy, W )
N W -
s B Ge W vt b held,

T"\Q e W e\vavﬂf‘} S\—;\kt ;S . ov\\.j \\/"’7

Ha i L\"Hﬁ (V3 —A_La}&h_e.q_*ej Je,a)e'.,,uo\u}

_ml/\( \-S n o e M;How 570“‘”0( SW,

Howevin, W L-V\L\/DV) envthn &

d ‘.
Skt - ‘O/O? and \\/‘7 ;N\f“ckq/,
Ak B b=l ~





{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }



