INTEGRABILITY
BEYOND NEAREST- NEIGHBOR
INTERACTIONS

ANA RETORE

FELLOWS 2025



STATE OF PARA

STATE OF
BAHIA

o
o % i ) £ ! ” Brasilia
.b@aguiq- eLaPaz g 8 -/ il > ¢ GO‘ﬁﬂr\‘\ STATE OF

0 habar;%ao (S Cruz : . !

--éw,s oF r /
GOIAS | i=pn. -

CHACO "

5 Pnovmce /&

CDRRIENIES ,,‘— /
PROVINCE AL

ovmce,}" {"‘
A ”

LENTRE Rl S
P

CAMPOS
NOYO0S

ANA LUCIA RETORE



Bogota

>lombia

STATE OF STATE OF
RORAIMA S AMAPA
. oMacapa
oBelém
OSantarém 0Sao Luis
oManaus

STATE OF STATE OF CEARA  STATEOF
AMAZONAS STATE OF PARA mpeiatizo MARANHAO BIOIGRANUR

STATE OF 500 Pet
|

STATE OF PARAIBA
: il PIAUI STATE OF.
STATE OF ACRE ©tPorto Velho Brazi PERNAMBUCO
- STATE OF
AUAGOAS
STATE OF
STATE OF "
RONDONIA LOCANEINS STATE OF
STATE OF STATE OF SERSIE
BAHIA
MATO oSalvador
OoCusco GROSSO
STATE OF
oCuiaba GOIAS ®Brasilia
OArequipa ela Paz R A
Bolivia oGoiania  <1a7E of
Cochabambao _Santa Cruz MINAS
de la Sierra GERAIS
A STATE OF
@Sucre oUberlandia ESPIRITO
Belo Horizonteo SANTO
STATE OF
MATO oRibeirao Preto
GROSSO | fm 14 hr 12 min SL"‘OT%SF
\  JUIUY DOISULE 268 kin JANEIRO
PROVINCE Rio'de Janeiroo
‘ Paraguay S A
oAntofagasta (O Sao Paulo
STATE OF
SALTA FORMOSA s
PROVINCE PROVINCE
1 CHACO ) OS
Chile catamarca PROVINCE yr;g‘\ﬂzéz M p
R
7 OVlNCE‘ SANTIAGO OFloriandpolis
DELESHERQ CORRIENTES STATE OF
PROVINCE PROVINCE RIO GRANDE No OS
LA RIOJA DO SUL
PROVINCE ¥ SANTA FE oPorto Alegre
PROVINCE
oCordoba
MerD . oMendoza . PROVINGE  Uruguay
@Santiago

ANA LUCIA RETORE

LILICA




MIAMI

One - YEAR PhD
|n+ernsh’|p

PhD
student

5A0 PAVLO

ANA LUCIA RETORE



FIRST PosSTDOC
% PosITION HAMBURG
DUBLIN

SECOND POSTDIC
POSIT)ON

ANA LUCIA RETORE



HOBBIES

T hedng.

ANA LOCIA RETORE



RESEARCH



OPIN CHAIN

Discrete 1d cluanlum system, W hose

Ham\‘jronian acts on L Copies o[ (1} Hilbcrl Spute

H SEZQ;" 2 C'» (% .- nC°

L
L E
H=) bl W
J:-‘ .. j'1j J+1
INTEGRABLE}

ANA LUCIA RETORE



TI’\C Prcume o{ man}/

hidden OYMMETRIES

L P
‘ Qj: ¢
"_?INTEGRABLE Q- H
MooELS @,
| and MANY MORE
[Qn ,Qm] =0)
m'(): 1,2,

R-MATRIX = (HARGES =>

ANA LUCIA RETORE

9V Qs¢C

= Bethe

-

4 l Angahy

/ HBX&gOhS




* MAGNETISM
Heismbcrﬂ Sp\h hain
POHS mo()d,

& SUPER CONDUCTIVITY
10 Hubbacd model

[ NTEGRABILITY

» STATISTICAL MECHANICS
GENERALISED GiBBS - ENSEMBLE

& NON- [SQLATED SYSTEMS LINDBLADIANS

ANA LUCIA RETORE



k QuANTUM  CoMPuTING |

[ NTEGRABILITY

¥ OTOCHASTIC SYSTEMS

¥ GAUGE THEORIES

WHEN PRESENT
» MATHEMATICS (QUANTUM GROUPS

YANGIANS
TEMPERLEY - LIEB) USEFUL TOOL

1S A VERY  |-->

ANA LUCIA RETORE



X \We can rarclj solve problems eX&C‘l'!j;

)< Per]lurbalion “"heij WOFkS verj well EJ WC&K COUP\lif\ﬂ

}< A+ 51Lronj COUP\ing Per}urbajrion “\eorj S‘OPS WOrhirzj

*  INTEGRABLE MobELS

an lDe so\vcc] even {’or

Mecdium  and  sirong coupl: ng .

ANA LUCIA RETORE



Q, IS THIS AN INTEGRABLE
HAMILTONIAN 2

Q.. CAN WE G0 BEYOND MODELS

WITH A LOT OF SYMMETRY ¢
( ir\clud\nﬂ Rluy) # Rlu—v))

with de Leeww, Paleh, Pr\lﬂ)"ﬂk, Rycm

ANA LUCIA RETORE



Q,. CAN WE GO BEYOND NEAREST-NEIGHBOUR
INTERACT | ONS

Suth a RANGE 2

j-s Jr J j* J#2 J+3

)=
RANGE 3

; (i EEEE RN >
",,.4 J-; J-)_ J‘l J j-f\ J+l J'@B j+‘l~
+ 9(9Y)
AND STILL CoMPUTE The R-MAmax with M e Letaw

ANA LUCIA RETORE



To DO :

— —_ — -
—~ -— - - -
i~ -

-~ -
-

~
-

" BEYOND ~ .

C ALGERRMIC A T~

\ SYMME TRIES \

‘ \ BOUNDARIES ¢
| DIMENSIONAL ARIE

0Pe R ATORS

N APPLICATIONS 1

LONG - RANGE . -

INTERACTIONS
(PERTURBATWELY)

- - = —_ o -

' STANDAQD -
v R-MATRICES L7

v a GENGRALSE THE METHONS
T 70 FIND SOLUTIONG )

ANA LUCIA RETORE



TO DO

— = - -—
— = -

~ = -

-

o -
-—

BOUNDARIES ?

~
-

/' BEYOND ~ .
{ ALGEBRAIC S T~
- SRERS INFINITE \\ APPLICATIONS
\‘ DIMENSIONAL
OPERATORS -
| GENERALSE THE METHONS
B u 0 FIND $OLUTIONS )

N\
|

LONG - RANGE . -
INTERACTIONS

BEYOND) A

|\ STANDARD / _ ,( _EET? %?Pj“‘/'tl:\f), TH A N K
v R-MATRICES //" \
Youl

N - -

" Jownej bef ore Oedination
( from the Shrmbignt  Aconives)

ANA LUCIA RETORE



