T .

Revre o8 Wtaw Pl Heaem. )
Q)

Fovmal Stactemant 37"@\ e'gﬂfﬁm&ﬁé db argules-
mongtium. ) l/@frn)) [/3’3 m' S
dnd. & SP'*MTCDQ tensor OPeVodDr T k
|

<(53Mm“\rsb'm‘> = <l lgs>
Im':
— < m)kq\JM>

This1s o stodemest about bl symmety 2] real
space 4 Hilbet space:

muﬁ K ro*oo‘\*un ria beq,\ SPaLc o

e T ’ RO.? oodﬂide

rdaked.. N ) ?” i
\@5M§ vt dé Hl \her WR( @3""53 no«J SQ/ o)



/\/ak One ShodoQ be que,ﬁ/v(, be cause d?%w{ @
l

withes Yok ouf b
S o e

e W-E  dheorem.
e s o dtbnk vaes o8 <gAT llﬁ'd'>

ok are defiBon depondent.
Two rubs M l’\z( keo{) ‘H/\mab S{Var\')\/vt ",

ko AT A
/Jv\uooxp \<F’JM\ \@J"’V‘ l<€"mll‘l 3”\7\ g s Hans¥
/ o
{V(ML Vo 'ProP-eY*‘/t)('
cmmfiey | - B QA7 |l b
\123‘+l ‘{ 25+ coe%m““/s-

in e dreeat pofnrduns, then, e redued
matv K e(ﬂmemjﬁs have GH%"‘ t "’VFDSI o{c‘aewlr»k @,\0{4?%9%.

plTMES > -
<palTHN 837

or
AVATID (Zsr\

a D sfate

1 G——u‘*\) gy

Z-..\*\. S "3\/‘5’( the dejzwya,pY V](}



E_xamPle: a vector c(befaﬁ?)\f S & collection of 3 OPembrS/ 5
acking O & Hilbert Space of srze 23t '%Kzl n
Take 3=1 3 stk |3, M7 y :\/7

147 o gt st e i o CG

IL0% oo elfirodss Z3m; \q!.)M7
11,17 (2a+1

A o -\ 0O A 000 ~ -1 00
\/,lOC o o-| \/ﬂoc(\ o o> oC g%?
oo o\ o
lower ¥y ra.ts‘ma 7‘
<\/x‘ "Vh*v'l \7‘,7- (\/h*\/-x)l \7?.: Ve
oL
z vz
o-10 Ot O\ A -106 0O\ A
5 L[4 o-V \X ,L(‘ 0 - (ooo z)K
\/OC [W(C‘Dﬂo\x+ﬁ tDi O§Y OO\>
" ~ w
:S?‘ 37 \Xz_,
AM vedbv oomw‘w Qp{-\\u& on JN=1 Sdnf-«a Mm{- hae
IS ‘?DYM

This oxs?eaht cuse O3 aspec«wcrc Y ﬁé*k W - [%aw»

—-——'kzl
The me fewem: T 328, 7>\/ o

vecor
[\/[Jm> <JM=0\V S\BMO
v Ny J(.Hl>

can o
ux a“‘y Mﬁ‘\*fz, %0& M’o.

<o <3N\'l% [Am>




EKGLMP\C 2. a Vector oPemﬂbr § ubl/\rel/\ ats @

conneds diHotont O shafe  J=0, A'=1 with Hilbat
Spaces ol 1+ 3=9 stales Pt :

FOV' Slm#rct‘\t\\ "Hr-& €/qu)l< 01.65‘-"()'

10,65 | 3%°
>
(h,c» J=1 <le\A>~0 <J\V\A> =0
L,y
W-E  qies <ooslaflmy L S
g 23 +\
<imitElooy = Y S
_,,:,JQL-—- @()

= () i) U,

2 gl L0 O OLD
V‘*T%‘O R e EA A
2\q 2| o O 7 \O 2

e R



E)(am?le, 3" SCCOV\A ovder 0\1‘(30\1’; matvix couplmg . @)
‘tma%?lng a rarouwl state |37 COUPM +o selt Tin
Serond Order ‘Dy a OUP()[Q Wm[v:?o element :

— |e?

o 5\ o
s eeipatt Y ©
¢ E, “E lq> ia

This can be wrtten T terms ot a dyadic (a seand rank {wmr)

A_oze DB LB, whee RoS0 2ilflpy i)
M= E-DD , D %‘ a‘ y l
(<:\F\3> =0 unless
:BAB _— mAw;“Qh tounior, t4 can be ‘Wos'.,m P“ﬁj“l)
(/Or\"f\&h oS a sum c5—f- ree Pa.r‘b TH\:««‘\‘ h)’m\i:
N P njar
ITke a Scala?) a veehw, and an irreduchie TE
A,p= x,yer? \
2 *D,;I:D HA) ADd \E\z\thS
2y % Z -k = . a4 A E E A —
B R GO Gl anioh

3 — e~
" 2(_‘)1E| Tl ""WI/"J
ET q 1 %(‘U E:_,1 T1 )
Take d=1. CK“MP'Q) lTMNL/ poWz—eA l'a"ﬁ' @a[onz) Z
Fjb0 FExs B =0 &;awkow{‘ e ohe compomant oF T5 470

v S N Yk
Lo arbten(d 2 Dzbt"lpl = ?SDZD%

o

—
P

3 (A

| Oin. WV
:?ZM’L“:SUH) uﬁ‘(wad . .3 ; g> O\CM O;;

J(wﬂ\) <AMBZD\AM> o oL ( 00O -\ Cvoe'ﬁb»/ sh fhs



S

Bock *  muldi- eleclons 4 spil orbi: @
duke Hhe commen Case.  He DPHso

| LM Sme> are good zerotin oroit stedes,

indtvidual lect/ons.

LR
Moo = 2, 637 s a pert ke

- ") Avee L
bon Heenn 8= <NESWE T T et
'me Hhe ?Vb\)a}'w\ ) S¢ = 7E5(EH) S i:’:@/wvj@
T = WG L> —
L ST 77N L) )

A A

Hﬁb - S . L ) < “’%{:S‘ > <‘l-fg ‘E.“ >
FSQ J ?s‘) - 2 { m{’aﬂ)

Now we can treak it Just ke the Hdwopn (5€, except

Z T e bl ousthr ponahin Hy LY #0
Hm* S 4 L § Y'LH”‘S_&*O

He?= /%‘Z < V) = s+ —L(LH) > (o, S\ =0

3> er?fw\su&
equ)le
3 _ - _
He IsZp P%L S—l =1 J=0,1,2
SP . 4
3?2-—-- Y’QW an-*o

o



C lassrod Vecksr fts,z\c{w&- @

‘Q. ,:Q, are s%nGL, Coupld)ib ‘H\u],
‘{Jva arovad L., SO

prQCeS_S Mf
e qw:myz value of < X‘»:..- ¢l-I>L
Same qraumu/r gFDr 'gt_
He spn orbt dan Copled I w3, o they
sy b v sl ot byt i b

flope fore the  averggl ;5.7 = <L-E7<§L-§7 S
LZ.

3 Hr*c, 4< Hsy =2 hen u& COUPHD i Wlesk
aﬂ){);’.‘»‘()“r(‘o(k.
Qc b S; are 5“0‘7 Coup‘fJ ) -j(- S chmL Cbasf,wol.
,9/71/& 5'&"0[,1\’1\ ale

lamiy .7 (Tmmi Ji?
LamyLS >

2o He zZet




H ‘e,lr%\ng Sﬁmre, |
t He nuclens had 4 W‘f‘fj"‘dt"' wowent
” /al —_—g,u/[,(,v I ’ T: naglear  arqulei .
pompo e 2

makes A MagnohT Geld at the pesitom

AV\ é\cékmn |
i He nncleth> Be

| Bo arrses fr B % QO N
( amajy\e;\"ﬁuwlwbx m-ﬂ{ ng/w‘,ez/\,&.' Be’g}/{oM

A = s S Y|

Ro Grfse fr J#0 stuo fom te 5fmfb(bﬂw|
%[&W ot e nudeus

pod ¥ 1 ~.3( e‘A)rﬁ:
. Yo E—chL o -‘———/‘E"”'l
Be an re /M ey

Antes due b Hw PpM

o any event, B& 0 o vedtor, 50 aw\mmﬂ of ﬂ:{m "
TOICD{'T"OJ\ M»CJV\ zm (&v < 4T %‘000\ ?Cmﬂ\b 7
' Whith i3 always the we )

)

ﬁmr‘: }1;'89 = Al—]‘:'j

it Lk Bor speoorbh
= = t\zAJ (F‘(F‘H) ~ 30 - I(aﬁﬂ))
t:H FS = < H > -—i—*

HEs



For nudear stradwe , thue is anothn effedt: The @
nudews is exleadid  Tn o space. We had taken Ry =0,

low+ e Pn){‘DM N fe Nuclaa are .sfrc.aul. ol Over a S mall

Volume,

He = 30 o

Z F-& ) F? aye ?&(W dﬁ
e chehoms 4 profons, |y | <<|Ve)

oround Th & 3-D Frylor serm ™ Splured Covrdinid
P B Pk = Le7- endre PO‘Y

I Ro Do

|t - Vol i % e (05 Bl » anyle bebeesn
e n e ?}.)‘,-V'.e

L < [ R ;

8 %"% *GPZ o Cas(0x) * é@"““h’%e; \>+'~
=0 Jdue Yo —ﬁmﬂ\/%‘d

- ?@:ﬁe‘wf‘*“‘wﬁ avey

Se?um}e, UW*' the c ar\.di) O\LPQW (Ab;(/\a qu{um J()
QM«BULGJ" mMomentin

. K ( \/K, Kk
YOTREELID N RPN OES

¥\ (1:‘[(




FOrmc(uY) these are D’FA/WJ‘OT.) 66 (é{) b Fic’_ @\
He = & S ) QL (&) F ()

“DiES 9=-2
&z - 1S an e‘w“’n‘(_ juarimq)dle, o{)aq}vr

F"—a 1S lensor dormes f’wM 2 ({envq/ﬁmaé —-rl;— . st
dervarive ‘)2) Lreld - electri fred < _:tﬁ__ﬁ_‘_wéﬁ
(se W-E Hheorem to a{r/&m Q frapwﬁbmmy CDM,&{”"\*

(choose. =0, Me=T, #:=3)

@ = <II\%¢R:Gw529~\)\II>

B2 ¢y T B )iy
ogr ~ < \e qféo"“"z?gf' \'

BS - Q <a:';“\£>) Han onL cgyxéfr\aab M’v
{3(3‘: 3) + 3 (EA) -—I(I»rm‘mnl

Hq = B
21 (T35




T__Q 'i X ‘3‘—_—_ are PWHZ %w@( 71/6%04»9\ § Bider @

W [E,. = 2AK " Oy @um =LY T (I+)
fes 8L (@-)3C3-)

e ————

whae K = F(Fel) - T(TH)-303+)

Here we wsed
GE3)- 3(._, TEa KT

<;z(13)> - ",:1" K

1§ B =0, the levels obey fhe Lk 1ok

rule- 2
AEL- F(30)= 3 A

JV\Z Ao w e orck ot H'ﬁ’“p'“‘ e



