Introduction to Integrability

Lecture Slides, Chapter 8

ETH Zurich, 2024 HS

Pror. N. BEISERT

(©) 2014-2024 Niklas Beisert.

This document is protected by copyright. This work is licensed
under the Creative Commons License
“Attribution-NonCommercial-ShareAlike 4.0 International”

(CC BY-NC-SA 4.0).
©0Ee

To view a copy of this license, visit:
https://creativecommons.org/licenses/by-nc-sa/4.0/.

The current version of this work can be found at:
http://people.phys.ethz.ch/~nbeisert/lectures/.


https://creativecommons.org/licenses/by-nc-sa/4.0/
http://people.phys.ethz.ch/~nbeisert/lectures/

8/0:00:50 — 8/0:35:52  (0:35:02)

Y. Quastonn | wletsfc((o{((“q

¥l R-Mafnx Foaee (o~

2 - vLY,
Sa\o(u/ v) = (L-v)  —
el iy Yaeg-Dacles & [ Fecdtised Soallei—y

frw b Co) (imo” [Z‘R‘tk’\)(

453'5 fU(N> Cplw Ll n
b
e {lavoig a by od = 2(,,. )/\J

d
Rai (o) = (o- V)g 58+ 5d8s Wb d =l | Nty S900)
a 0 -\1-&\ - e
Rond-2 Yecar tpercley R : W OV ,9\/@\/ \\/ C U("éz
R(\N), (U v) d < ex )\
17 U~-u € ( (R‘.L*Q (U,/\))
C?eoi‘:;\_’e}\dg—— (C s E°) R (ECQEA) 0 4 \Vb asgao.e—\-u)\\b

CReccas Wa,Wa

8-2



z ! 2 )
v\ ) & ‘
Uu-V /‘_,,
U X\/ T u-vs } * L-\ €0
1 % h et | 2

wrile cowprs s doiecks (dge,rafn/ &5 du ofs |

™ coupaetg

A e
= Rg (UI«UB) Qb?/(UZ; L)'S)

8-3



PTogzﬂ,;!s ok LV&W\’ceS \/a,\x},fkax\er Equqk'ov\

E\'L LU\«‘)'LW Qn(ul.o's) Ezs(Uz(UQ
—agn(%\\@ ?—‘3(0. ) R (v v

R Rz Rn= By R By,
i 3 3 2

8-4



(v esGe Poed\-\., ‘{22\ [Zl_z/ = \O\(L

\ T

k@Y lere - ceack
e(@ulose ; u¢ fo a (ecte

7{@\ \ ~ ?a{: RZ\ (V'U)

TS 12l2,<l//L)) ex 2

(v-v) (d€ier _ (b-v)d- (ex

R = ) L-v —1
OEAVA <

Fooe Qrzestioc Q,LV\{R@"QQ Px B ( By Riu=id Ceclise gesn. A= g*

8-5



fettss eegenec for cpectic R
R(v,v) = ex

K(u( 00): ?Z(oo,o) = (d

8-6

N
A
2
o2
" %), “E@L
SV SaIEN=) et
\ 2= \ .



8/0:35:52 — 8/1:38:45  (1:02:53)

. L C\'\axawg

Monod oy ou. o Ttaces

Lax \ra-»cQa,P =) QUaAﬂvw 0 srefes” ‘f\(aﬂ - RaSL)-—Ub)

Mdkooﬁrow"{ _T;\ (0) = Ra,L' Ra(tvt' I RO("- ) KQ((
Ve a, Y i gualies g KRG
\vk U(: \)O \S qUw’sgw CP"‘ C‘PQLL CCL Q,:CA [( \\/A @ .. @ \VL_ ;S ﬁ'(‘) S‘?(.

8-7



Co\/v\m-dﬂ\k\‘os C{AOKO“"

F/\I) ,-[\,- - | — V_‘:? clU_T1271- _)U
tro) . J - S I S ey
T (v) - ¥ () Tl) F W

8-8




AT-T-T-p°
~N_ TPV
Th) FW

f

'1

C —_—
A A N\
- >
. N
C — __ v




p

p

AN
p 3

—
Q

8-10




_LG el Cley o\.ps

(OCQ( C(AC"(SLS alre Q((‘oc{c('ed ‘(ﬂ’ t')a:vF

Ra")(()( 0) = exa))- <« (O exa/) H

Q,)

A A
Cf;,@+ :jf/ -%;\)_»@-é- -—.‘i\)\‘

8-11



Groad UAMAGOU‘owv] Necce \" U\ ek u=0

o - - cjﬁ%/ o e
g F/'fé?%j«@

'UL%& 8(§, ,( ’”E JH(%D&) 2% (J(Z%)()

\) ~k\S |

»\,osl'l&e(MH — 3 Ve DA+ ioTep (P T

8-12



) T 2
A I (
~ \ L\}[“Lf
/(/ / / exp bt opaeier
\ T (

)*&l ’
f (scel how. NN Haw oo
g -
) / VL &5 |

—_

N

S
\\
o~

8-13



CLH—‘OCM\«M expcsiom as:  Flu) = EXP (. P) exp (f" Ho<lo? (PR )

= Q((e <\(? -Q"(U *\‘CI(UZ'FX-Q',-,\
R q

locel opacksrs
Ll 0/( o et E [
(oud /Co rcked (el congeroed co (13 clenes T L?Slpv'st o

8-14



Ul - Cocal CL@(@@_
R“\) (U‘O) - lo“"v)
Q,.:= ex

€K Pon So—

\ .
0 Q“J)

-~

Cl;* O

,L@a

Tjglr

8-15



8-16



o e e

TG

-
eweie; fom o O() is Aluesk (5] 5

difce is doSoq hd (g el
(( . -1) k Z/ N
= | ‘'L
=4 2 R— _i —~2\
@ 2 = ;l | é' r )ékg\ f@) I\-»-

‘) e;d&,voﬁs )] (N) QRM\\A,}

o 00/L (o g S
D \a~31a~ a\o&ekw_\(((uw))

8-17



	8 Quantum Integrability
	Title
	8.1 R-Matrix Formalism
	8.2 Charges


