§g_. Fkys?o-s o od=|
%) Pethe Anstz (contd)

— Dfajoml e the ‘trmsfw matrx  Hu)

-t(“) = -WO\Tq(.A)

- —(wq(A(“‘) B(u))
cCh) D(u) a

= A + D)

Refwwu ¢tote . o> = 'TTW'Dn-w

This s olovfou\)' Am u‘y&ﬁtm&e af -?— and 0

7’

So + rust be an eA\jw’wﬂ" ,]c "t(u)'

Let’s werk oWk (s e)genvalme:

t(wW]o> = AW [od> + D) |o>

\AWW

/ \

23.0/. 19

\ I (
AT -~ 11, < ~— - —fm)—
TR SR

11> 1) 115 >
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Use Lm,q = (““%) ﬂ" ® 1‘ + CP"'O‘

AW (0> = <N Lya(u) - Ly u@ [9,8 15~ 1>

f!

SN Loal) Lo @[5 41] I, 0111 1)

A~ ww |‘5N

I

‘-

(l

[a-$y+]"
2_)+L) af” |T>a°’l"“"">|~m

Il

(at+3)" |o>

D(w o> = U Loy - LWL @ |rr - 1,

NN

f‘“ Lpaln) - Lz,m(‘*) [(wf) |¢>K®lr:~ Doy

N

te| e ey :]

SAn, A

- No  owtr bution , EQ.CMSL
(w=3) Io> Thent 35 NO chwmct o penmde
¢-$r?h bach bo the Mx?liwy

Qrm o _/

(!

= 1 = (e d+u-9") 10

|

N DMW \/



I-f- a hag  FM “heractions | | 0D

the ﬂwumol stoke

-

£ DJ.\‘MA7

However, i A has AFM  whoractiong , o>

-

(s
the [M‘Jkut ey stoke |
— |O>

AFM .

(RN

We reed o debrmve  qound / low-crermy st

Tdea. Fad towr,:]“ oporcter, Like  §7 1 s0y)

|Is,s> — §7|s, 8> — .- «-»(é")”)s,s)
b

Is.5=1> Is,-s>

key: o-«—i«\ajohn,( term W the Monoo‘nwy

Alw)y B(u)
Tw = )
Cln) D) a

Bl = < Lual™) - Ly aw) o,

2} of. 19



23.l.19

qu{amec*k( Commutation Yelotions (FCR)
(sdso called RTT relations )

Rab (W, —ta) Tm(u')Tb ) = TL (w2) To\(“\) Ral,, (=4

=H T

- b2/ 2 a
a —\Nh \u, __ED_/ - L

?Y‘N‘f . use \famj— Baxtesr ezha‘tfon /

M’\'WTX ‘frr"'\ o-f FCR /RTT :

A[“)) 10 ‘B(“') o

() Bw

Talw) =(A ) “)) &, = (o Ab) - o BM)>
ab

Cln) D(w) Céu,)c( Z) Duy o
) O Puy)

) By (109 B o o
W,
Tb(lh,) = {ﬂq ® (A = = [ Uw) D) o o
Cluz) D(u) b v O Alw) By

o) o Cluw D(u,) “)
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®
R«L(“'-M") = (u,—M:.) L@ ﬂ'b + C Fﬂ,b
- “q‘“z‘f;, (»] O (&
- (o} W,-u, L\ °o
O l: M.-Ulp, O
- R

a,b

FR/RTT  leads 4o a few operstor dextitieg

B(w,) B(w) = Bw)B(w) & bommhtﬁj |

u| M;’L
Alw) B(w) = = BU)AW) + L~u B(w)ACk)
( ) ( U " - 2 e U
D \A\ B ul = '- 2 L
) U, -y B(uz)D(u.) - U ~uy B(w,) 17(“‘)

|, > = B(w) B(#2) -~ B(un) 10>
!

Bethe vectsr

Wa reT.:re 'H\'U‘I lu'r",MM) s on  esgemvectsv

of  tW = Al + D(w)
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A(lk) lu‘ PR MM>

= Aw) B(w) ~-- B(kn) 10>
wse Fer

B(u) A(w) B() ~~ B(Um)]| 0D
AN

nse FeR

U-wy - (

Il

YBUD - -- B(Un) o>
hse FcR [udée thet v the (act ¢
Al exohvvjwl specun
paraweter wih Bw) | J

|

’IT \u} B(1) B(4o) - B(upm) Alw) | 0>

/ "
AW did NOT exchange. (ar 9)"10

spm’\'{ FQYthP.r wivh M)/ B Iu".” U, U uM‘ U >
M A [/ l

+ HZ‘ Wy (U Ui, -, Um) B(W) '+ B(We, ) BUOB Myey) Bl ) [ 0
= ww\M/\’-\NM

‘ V4 N:ote place wlore A(h) amel B(u,)
ot s)" fo Wobml exchege specoral paramiers
U=lbn jJei(en ka4 and aftenwards A (un) /'««rs Uy

(You vy v "5 (€5 Spectmd parameter
)IoMsel;(- b exFl?a}cb,
Cﬂ\(w\at"j WS aad e, olaw\ma w2 by Substibeting i, U, )



23 el 9

®
s;v.‘.lwr\7 )
C\V tat{
D(“),'M; Upd> = (u- ) MM‘M“ (Wi, Ui
n=) -
M
+ 2 W, (Wt W) | W, ety WU . US

W=Un  j=I@) W -uds

't(U.) I 0w, P up\>
= [A(u)+\>(u)) [u.,---, Up >

[( ) I - Uy t (4 ) “. J l“"

o A P
+ w W~ UmYEW (U U, ...
“Zgl[- [4) ('A/ |, r \ ( )u , IMM) ,u|'...'un-|'“’“n_“’.“um>

N A~

llw\ "
So we rﬁu‘\w ook tem

W (1,00 e, W) + WU, o W) = o

-~

+5 \N
(“" ks _ fFl— un"‘("j“ft
= Un- 5 ORI - =]
) Yn ] v

A Set u-S- ﬁua’h\ms o{(;tm?m‘v:l IAJ (ja';";M)
Bethe amsota Qc,-uwtt.,ns (QAE)
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Sol,wh\ov\s bf BAE Frov?de an &:jMJeCﬁ'r of -t(u\):

| 0wy = [ (w7 A2
’ n=l YU-—

/

U(’“.,“M Sa:t'fs-fy B&L\Q— M‘!\*t‘:. CTW*(\OWS‘

‘4 ( 14— “'“"*L
n h J l“’: uM)

‘Frf "ffk:fe—s?*e GL*:"‘) BAE usv\aMy need <o be solved WMe,rfmll/

Mowertum .

),
1
<

-t(u: Plz P33 T Py-llN

il
/s

l

-3
_l_'
=
b2
]
Yles

_q
El
S

3
(W)
i
|
‘b
<
=9
(:
3
+
Vs
~—
=
v

(I
M3
Lol {
S

—
-
’l
Nl“‘l
=
~
3
v
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]

"

23 of, |7

[C;& lm‘t(u)] Y Y,
o=
N\ @
- - \ jee e
Z (257 S t ) / ™

; - n q:.ﬁ'.
y [N '"‘FI' ((n"'i + EN E L T U-y;-¢ *
=i Uy n=1 (H-“v.)" IRUT)) u-u; ’u:E
B z
N _"l"r un"’?" LI
h= uu“‘;
M \ “«n‘é
_ — u
[N '\Z;T (Un-3 Uats J,K" 12
( 2 '
- Um )
= Hnl“"/‘}- ) l S |
ZV\_ -

. by +y
E-_—g' Z, 2 sam over sPnjle,—mj"M wwvgfes 1

Toether wivh Mn=%wt%' | we obtain the Mo\jmn o{israr.n\ovl'_

fu== 450 g = 2 (mPy—1)

k3 japless T P20

= Gromd Sttt appews fov M=Nf (no Majﬂotr%aizlyl)
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The o{wo«dwy excikion f—w the Spinta AFM chaln
[X3 $F?nov\ , not mc\j’\"‘ . Bwt e obove calcfr(odz‘oy,
W(T (le“’. S hows 5 ot  there are jlf[es excitrtiong ,

snrpm?rj Roddome ‘¢ t/ohjec,m )

Some suhtleties bt Beshe AnSod—-?::

1) Do Bethe vectvs {rm a Complete Hi(bert §rwe,7

4
ehor Wih  d ctdos Created b s
(‘toﬂ w egendvite Created )’ )% BJ. )
Be(?e.uecl +o be Me’ bt Y‘t\jo\"ms'7 PVOVQa(

on\y o Severe{ wuodelg

2) Haw to colodote  state fopmomiead  correletion functions ?

N <§:)~~Sj-f,z> , ,.\\7 Achived —for small
(q7mr-a,¢,‘¢5 not awa)(o"p(.:)
> heed other methods (. 9. bosonzadion )
Aymm?ca{: Successfal  fov spinlo AFM wid, very
Jood oqreement wivh exre,n‘w\wis 1
C-(')\MLS o qood Mdf/rstov\d\‘an' of

over(~rs between Behe vectors amol

the boavior of Bethe shings Uy j)

Howorer, diffiery to queralire to othe models
Solueo( b)' Bed\e Ans‘od‘-&,



