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The Characlers of our p/ay



2 )3 ) dﬂd 4 C{;Meh\s;Ona/
SUSy gaclge Zheories

wWhith 4 s UperS yfrzmefr/eé
(A= =)

on Che one hand



and

Setardeen 1
ntearabl
Sof. L(A/ e Ay gef/he e4 /2/ dj f e

on Che other Ahand



For eXdMﬁ/ e, we shall
rel/date
Zhe XXX Yels enéerg MdﬁneZ‘
Zo
2d N=2 SYM 2heory

el h Sore malter



D/‘C’/Z‘/‘Ondl‘y

A ( A/> 3&4{98 Z‘/leory torth

N=4 SUSY in Ceoo dinensions
cwith L fundamental Ayperricd/t plets

Soft/ % Aro,éen o N=2 Ay 3/\/1‘/73
Zhe 3ener/‘c Ceonsted masses o Che

adjoint, fundamental and antifundamenta/
chiral multiplels compat 1ble with Zhe
S&(lper’pofenffd/ /‘nher/‘fea/ 7p oy f/?e
N =4 Z‘/?eory




D/‘C’/Z(/‘Ohd/‘y

Beconres (in Che vacuin S ecfor>
the SUL2) XXX Spin chan
on the circle with L s /0//7 Sites
in the seclor cwith
N spins #1ipped



D/‘C’/Z‘/‘Ohdi‘y

Er 33/752‘@? es of the S pl‘n chain

anultonak s ) are in one—to-one
correspondence eonth the
SuUpersymmelrc vacua

of Z‘/’}e 362&(363 Z‘/]eory



D/‘C’/Z‘/‘Ohdi‘y

& 33/7\/@/ wes of Che spin chan Yarullonmans
coincide with Che
vacuum expeclalion values
of the chira/ r/ng ope/‘df ors
of the sus % gaulge f/’}eo/‘y



D/‘C’/Z‘/‘ondry

Hp Wy =EL(A\) W, € > Ei(AN) = (A] Or | A)



Kernnder on
/\/ =2 Saperéymme’éry 1n Ceoo
d/‘mené ronsS: Bas el M&(/ Z(/p/ S

Vector multiplet contans a gauge #ield and
adjoint complex scalar;

Chiral multiplet contans a( C/7d/‘3c?n/>
complex scalar
( p/é(é actxir/, /ary bosonic 1(78/0’>)‘
7T eonsted chiral et /p/ et contans a

complex scalar and a gaclge £ie/d
st rensffl )



( e/)?/‘na/e/‘ OoN
/\/ =2 S aperéymmefry 1n Ceoo
a//‘/)?e/?\f roNnS: Basic Mee/ Z‘/p/ elsS

\/ecfor ML(/ Z p/eZ‘ COnZ‘a/ nS 362&(38, 70 e/a/ ana/
a complex scalar

V=070 (vg—v))+ 070 (vg+v) = V2000 — V25010
200 (ﬂ £ +) LT (0N, 4070+ 2076707 D.



( e/)?/‘na/e/‘ OoN
/\/ =2 S aperéymmefry 1n Ceoo
a//‘/)?e/?\f roNnS: Basic Mee/ Z‘/p/ elsS

Chiral meltiplet contains a complex scalar
( p/ WS autxil /ary bosonic £field >)‘

b = &+ V20%,, + 896, F.



( e/)?/‘na/e/‘ OoN
A/ =2 S aperéymmefry 1n Ceoo
a//‘/)?e/?\f roNnS: Basic Mee/ Z‘/p/ elsS

Chiral meltiplet contains a complex scalar
( p/ WS autxil /ary bosonic £field >)‘

D(}{I) — {:];



( 8/)7/‘/70/8/‘ OoN
/\/ =2 S aperéymmefry 1n Ceoo
a//‘/)?e/?\f roNnS: Basic Mee/ Z‘/p/ elsS

Chiral »iee/ Z‘//ﬂ/ e?s will be denocted Ay

Bl

Q, Q, and @



( 8/)7/‘/70/8/‘ OoN
/\/ =2 S aperéymmefry 1n Ceoo
a//‘/)?e/?\f roNnS: Basic Mee/ Z‘/p/ elsS

7Tewoisted chiral multipled contans a gauge
£ie/d 5031735/1 and a complex scalar

| E— | _ __ __
Y= —{D . D_t=0c+iV20 )\, —ivV20 A_+2610 D

o
3

...... — V2070 Fyy



Kernnder onr
/\/ =2 S aperéymmefry 1n Ceoo
a//‘/)?e/?\f roNnS: Basic Mee/ Z‘/p/ elsS

7T eoisted chiral multipled contans a gauge
£ie/d 5031735/1 and a complex scalar:
Fell/ expanéfon

1 - _ __ _
(Dy. DY =0c+iV20 Ny —ivV/20 A_+v2016 D

Y =
22"

—i# 0~ (Dy— Dy)o — 8T8 (Dy+ Dy)o

V20 070 (Dy — Di)Ny — V200 0 (Dy + DN — V2010 Fy
— 2078 0T [o, N_] — 2 070 [0, \.]

— 007070 (Do® = D\%)o — [0.[0.9]])) + 070 670 [0, 00",



( e/)?/‘na/ e on
/\/ =2 S aperéymmefry 1n Ceoo
dinrensions: Lagrangz‘ans

(Gacl ge é/nez‘/c Zerms

| 5 _
Ly=-15 / r 9T Y

L[y . ] . - _

= / d*z Tr (Fgl +|Dyof* = [Drof* + X (Do + Di)A- +id(Dy - Dy)Ay
1 _

30 o - BT+ AR |



( e/)?/‘na/ e on
/\/ =2 S aperéymmefry 1n Ceoo
dinrensions: Lagrangz‘ans

Fayef -7/ /o/?oa/ os and thela Cerrms

131:19_—/(126" s + h.e.

* 9
— /d%r (:r TeD+ o~ Tr Fy

._.4"

)



( e/)?/‘na/ e on
A/ =2 S aperéymmefry 1n Ceoo
dinrensions: Z.agrangr‘ans

Fayef -7/ /o/?oa/ os and thela Cerrms

131:19_—/(126" s + h.e.

(Iive an eXdMﬁ/ e of Che Ceisted s Uperpotlent ra/

T =1ar+ 0/2m.



( e/)?/‘na/ e on
A/ =2 S aperéymmefry 1n Ceoo
dinrensions: Z.agrangr‘ans

Madder é/nez‘/c ZermS

1 o
L.y, = T / d*r d*9 dP



( e/)?/‘na/ e on
/\/ =2 S aperéymmefry 1n Ceoo
dinrensions: Z.agrangr‘ans

Madder é/nez‘/c ZermS

_ / dx (\D[}gﬁ

+ith_ (Do + D )_ 4+ 0Do — 5{(7 ato
VDb~ VBt + VD Kb VD R
—\— 1 \/§5A+ ?.—"'i’i— — 3 \/§5A_ ?.—"'i"—l— ) .

* — |Dig]* +|F* + ity (Do — D)oy




( e/)?/‘na/ e on
A/ =2 S aperéymmefry 1n Ceoo
dinrensions: Z.agrangr‘ans

S&(perpofenffd/ lerms

Lw = — / clg;yd@er@_ 1-*'1-*"'?((1}-&)\y:g—:[] — h.c.



( e/)?/‘na/ e on
/\/ =2 S aperéymmefry 1n Ceoo
dinrensions: Z.agrangr‘ans

Saperpofenf/d/ lerms

Lo 2o (F ow  0°W .
v /[ / i Oy O Y—itsj ) = hee




Aféyowﬁhakaﬁ OoN
/\/ =2 S aperéymmefry 1n Ceoo
dinrensions: Lagrangz‘ans

7T eorsted s L(perpoZ‘ ential term,s

AL = / d2ydotde” W(Z)| _  +he
0—=60+=0



( e/)?/‘na/ e on
A/ =2 S aperéymmefry 1n Ceoo
dinrensions: Z.agrangr‘ans

7T eorsted s L(perpoZ‘ ential term,s

— /dggj (\/Eﬁ_;f({]')(D — 'EE'L’[H) —+ 2[_,.3[3;!!(0-)X_|_/\_) + h.c.



( e/)?/‘na/ e on
/\/ =2 S aperéymmefry 1n Ceoo
dinrensions: Z.agrangr‘ans

7 eoisted »ass derms

L— = / d%6 tr (‘I’TE’-{; & Idm]mspmei)

Irass



Kernnder onr
/\/ =2 S aperéymmefry 1n Ceoo
dimensions: Lagrangz‘ané

7 coirsted rass derms

L— = /d49 tr (‘i‘TEEr & Idcolﬂrﬁpacei’)

Irass

where V. =m6,.60_, m acts in a flavour space, and, to preserve susy:

i, Y] = 0



( e/)?/‘na/ e on
/\/ =2 S aperéymmefry 1n Ceoo
dinrensions: Z.agrangr‘ans

7T woisted rmass derms

Irass

L— = / d%6 tr (‘I’TE’-{; & Idm]mspmei)

B

V= in6,0_
- &zcégroand veclor Ffield For 3/ obal Symmelry



( e/)?/‘na/ e on
A/ =2 S aperéymmefry 1n Ceoo
dinrensions: Z.agrangr‘ans

CL. Zhe ordinary mass Cerms

Loass = Z / d?6 -m..tf QSQ? + h.c..
i

Which are JZ(S ¢ the s aperpoZ‘ ential terms



éene/‘d/ sStrat eﬁy

Take an N2 d=2 gacge Cheory euith malier,
n Some repres entations Rf
of Che gaclge growp G
/nZ‘egrdZ‘e owt the massive malter Fields )
COMPL(Ze
Che effective Cwwisted s Uper —-poZ‘enZ‘/d/
on the Coull omé Aranch

Wesg = Z Trg, (0 +my)(log (o +my)—1)+ 2mit Iro
F



\/acaa of Z/?e 3&&(3@ Z‘/?eory

For G = U(N)

o — diag (01,...,0N)

‘) 1[’[’;E T
do. :

=XNi—i+3(N+1)

Due o ?aanf/zaffon of Zhe gauge £7 et

A\ €71

(T



F QM/‘/ I e QMP/ e
CPN ,0de/

Field content:

(N+1) chiral mul2plet of charge +1
Q' i=1, ..., N+1
U(1 ) 3624(38 3/‘0&(/9

O /s a scalar



F QM/‘/ 1 eXdMP/ e
CPN 0de/

(£ feclive Ceoisted s aperpoZ‘ enZ‘/a/

(D’ADDA, A.LUSCHER, DI VECCHIA)

(N +1)o(logo — 1) + 2mwiT o

N+1 _  2miT Quan{tum

N—l-l vacuum o — €
collomologg



/V/ore inleres Z‘/‘ng eXdMP/ e

Freld conternt

6“{93 group: G=U(N) o — diag (o1,...,0N)
Matder chiral multiplets:
| A c\// jornt Ceonsted rass M
Ny fundamental/s . PIGSS my
N; aili ~Fundamentals ... mass my




/V/ore inleres Z‘/‘ng eXdMP/ e

(£ feclive S aperpozlenf/‘a/:

Nf (az--i-mf) (log(o,,;+mf)—1) +
Ny(—0; +my) (log(—0s +m7) — 1) +

Z(Ui—0j+M)(10g(O'i—0'j—|—M)—1)



/V/ore inleres Z‘/‘nﬂ eXdMP/ e

E?aaz‘/ons for vacua:




/V/ore inleres Z‘/‘ng eXdMP/ e
Non-anora/ous ) N Finite CasSe.



/V/ore inleres Z‘/‘n\g eXdMP/ e
Non-anora/ous ) N Finite CasSe.



Vacwa of gaclge Zheory

. L
)\i'f"l;s :HAz—)\j ()
/\1;—7:8 : .)\i—)\j—i
J#i




Vacwa of gaclge Zheory

(i) - [
A — 18 #z)\—)\ — 1

t =1r—+



6&&(33 Z‘/’/eory - S p/n C’//’]a/n

. L .
Zdentical (ij) LR
Zo the ’ g# o T
Bethe
e?adf IoNS
£or Sp/n S

XXX Magnef



6@&(33 Z‘/?eory - S p/n C’//7a/n

Tdentical Zo
Zhe Belh e
e?adz( rons For
spin s XXX

)\z‘\"ZS L /\z—)\J‘\LZ
/\,-—z's

Magnez‘

Lith deoisted
Ao&(no/d/‘y
cConditions



6&&(33 Z‘/’/eory - S p/n C’//’]a/n

L
édage f/}eory
vacua - H = Z On ® Opi1
etgenSZ‘afeS of the n=1

SP1h anltonan
(ransfer—radrix)



T able of duwalities

XXX SP/‘/? charn (
d=2 A=
Sl 2) 24 A/> 2 NE=2
L spins Chiral |
N excitalions ﬁﬂéﬂ%yﬂéﬂﬁsf
l acg/o/nz‘

L. Fundarenda/s
No+is\Y A=A+
(i) ~I5=3 s L arti—~Fund.

NB: Special masses, to be explained




T able of duwalities

XXZ spin chan
S 2)

L spins

N excitations

N d=3 =2

COIWIPCZC’/Z‘/f/’ea/ on CI‘/‘C’// e

sinh (\; +isy)\" 11 sinh (\; — A; +47)
sinh (\; —isy) /)  Llsinh(\; — \j — i)

JF

Chiral meltiplets:
| adjoint

L Fundamentals

L ants—Fund.

Special masses again



T able of duwalities

XYZ spin chan 7. @ d=4 N=|
97,4 2>, L = 2N Compactified on a
S P; HS 2-Corus = elliptic cepve €
‘ ‘ Chiral meltiplets:
N excitadions | adjoint
, L = 2N fundamentals
H:ZJmaﬁéi)aﬁH+Jyo}{®ag+1+JZUfL®0fl+l L = 2N anti~Fund.

n=1

Masses = wilson loops
of the flavour group



7’&5/ e of a/aa/ 1tiesS

XY 2 Sp/n chan é[( /\/> a= 4 /1/: 2

5&/(2), L = 2N 5/9/‘/?5 Coﬂ,{pacg,‘,(;ea/ on a

N excidadions 2-Corus = elliptic cepve €
L = 2/\/ fana/amenzla/

L hy/oerma/z‘/p/ez‘S

H= Z Jo0y Q@ on 1+ Iyl @on 1 + 0L Q 0%,

n=1

Softly broken down to N=1 by the
wilson loops of the global
symmetry group = flavour group

U(L) X U(1)
= points on the Jacobian of E



T able of duwalities

IZ is remarkable that the spin chan has
precisely those 3e,ner62/ 1Zalions ¢
radional (XXX), Z(r{gonomefh‘c (XX2) and e// 10Ci1C (XY 2)
that can be matched o the 2, 3, and 4 dirm cases.

L
H = Z Jz0E Q0L 1 +Jyol ®op 1+ J,02 Q0%

n=1

Je=1+ksn?2y, J,=1—ksn®2, J,=cn2ydn2y



T able of duwalities

The | fundamentals and | anti —~Fundamentals can Aave
different teoisted »assSes

Field Twisted mass

éa Ha T iSaM
Q° — g + 18 M
d —iM

This Z‘/}eory maps Co /‘nhomogeneoa\s Spin chan eonth
different 5/9/‘/75 aZ different Sites



T able of duwalities

Yczng—-Yang C’/oanf/ng function =
effectiVe Ceoisted SL(perpoZenf/‘a/



7/&5/ e of a/aa/ 1tiesS

COMML(f/‘nﬁ hariltonians ( eXpdnS/‘on of’ ransfer mat /‘/‘X> -
2he chiral r/ng 3enerafor§ , life

TroM



7’&5/ e of a/aa/ 1tiesS

édé(ge f/?eory f/?eZ‘d dng/ e ( CO/yzp/ e>(/7(7 ed >

15 mapped Co Che Spin chan Chela dng/ e
(Zeoisted Aoana/dry Conditions)




A @eéra/c Bethe Ansatz

Faddeeyv et al.

’77’}& S pl‘h chanis s olved d/ﬁeél‘d/‘ca/ /A y
USING Cerlan operdlors,

A(A), B(A),C(A), D)

oéey/nﬁ eXC/7dn3e Commulalion
relddions



A @eéra/c Bethe Ansatz

7 he e{gen\/ecfohf y Bethe veclors, are
oéfa/nea/ Ay qpp/ }/"’7\9 f/[eé e operaZ‘ ors
Zo 2he ( pSeado>VacaaM.

U5 = B(\)B(Ag) ... B(Ay)Q



A @eéra/c Bethe Ansatz
vs GAUGE THEORY

For lhe s /0//7 chan 1t 1S5 nat é(l‘d/ o £ix L =
lota/ naméer of S p/nS

and consider variows N = excitadion levels

y Z‘/’}e 362&(38 f/?eory context A/ 1S £ Xed.



A @eéra/c Bethe Ansatz
vs STKING THEOKY

Yowever, i£ the theory 15 embedded

into S Z‘Hhﬂ Z‘/leory ViQ Ardne
realizadion

Z‘/len C/]Ql?ﬁl‘hﬁ /\/ /‘5 eajy

Ar/ng 'n an extra brare.

One might use the constructions
of Witten'96, Hanany-Hori'02



A @eéra/c Bethe Ansatz
vs STKING THEOKY

THUS:

B()\) s Ffor BKANE!

A 'S for location!



Are these rodel/s

Zoo special, or Che
gauge Zheory/ /nZ‘egaé/ e
/ Zlice Moo/e/

Corres /onc/enCe 1S
mMore 3enera/ 4



Actually, virdually any
Bethe ansatz soluble

System Ccan be rmapped o a
N=2 d=2 gauge Zheory:
éenera/ S p/n 5/‘0&(/ )%

S—Verdlex model,
Webbard model, ...




/V/ore 3enel‘d/ S p/n C/’Ia/‘né

T%}e S ( 2> 5/0/‘/7 c A n
has 3enera/ 1 Zal1ons o
ol el 3roap5 and repreS entalions.

Ketot /ng Zhe (nested) Bethe ansatz
e?aaZ‘ ronS Fronr N ( eS/?eZ‘/,é/?/n



(Feneral groups /reps

For S /‘Mp/ % ~/aced 3roa/9 %/ of” /‘dnlé r



(Feneral groups /reps

For S /‘Mp/ y-—-/ aced 3/‘0&(p %/ of” rané r

( i Si ) Labe/ representalions of Che deglan
HasSa o Y Kiri/lov-Keshetiktin rnodules

Cij Cartan matrix of ¥4



(Feneral groups /reps
From GHUGE THEOKY

>_._._._._H



SUIVER GAUGE THEOKY

Symmez‘r/eé

0 0000000

gauge group: U(N;) X U(N,) X .... X U(N;)

flavor group: U(L,) X U(L,) X .... X U(L.)



SQUIVER GAUGE THEOKY

Syrmmetries
o & .¢Li - © o o o
° o o ¢Ni o P e P o
® e o Li ® ® o e ®
o C

gauge group: U(N;) X U(N,) X .... X U(N.)

flavor group: U(L,) X U(L,) X .... X U(L.)



JUIVER GAUGE THEOKY
Charged rmater

Q Adjoint chiral multiplet

Fundamental cliral Ma/z‘/p/ef
AHriti ~Fuundamertal chiral e/t //9/ el

o Bl ~Ffundamental chiral »iees Z(/p/ et



JUIVER GHUGE THEOKY

Mcatler £le/ds: ackz//'o/nZ‘S

8
$°0%%



JUIVER GAUGE THEOKY

Mcatler Fie/ds: Fundarenta/s +
antifundamenta/s

ESSTESEE



JUIVER GAUGE THEORY

Mcotter £ie/ds: b ~Fundamentals

. : ° o .. .+:o .. ..



JUIVER GHUGE THEORY

Full assembly in ¢he N=2 d=2 /anqgetage

NN TIn
0"0 Hr Mt



JUIVER GAUGE THEOKY

Zeorsted riasses

Adjoints MCj

()
OOQ@"@'@'



JUIVER GAUGE THEOKY

Zeorsted riasses

Fundamentals i i
MO £ 60)

ants ~Fundarmenta/s

ESSSEESE

a=1,...,L



JUIVER GAUGE THEOKY

Zeorsted riasses

B/ ~Ffundarentals MC i

><—-—<—-<—-+-+1+:+:
® ® O ® i. ® ] o ! O



wWhat is so special
aboud af/ Zhese
Mmasses?



T he tewnrsted rmasses
Correspond Zo
S yMMeZ‘r;eS .

syMMefrfeS are
restricted by the eq.
S aperpofenffa/
deformations



The N=2 d=g (N=y4 d=2)
Superpotentia/

L
Wo = Z tr @aq)Qa
a=1

Yas a S el ry

. 1 ot . .1 .
Qa . ezﬁa—zznya, Qb — e 18 P57 ’q) — e P



L
Wo = Z tr éaq)Qa
a=1

IZ 15 /s symmelry

. 1 ot . .1 .
Qa . ezﬁa—zznya, Qb — e 18 P57 ’q) — e P

which
eXp/ ans Che ratio of
aa&//'o;nf dho/
Fundamental masses



Sipilarhy, we showld ask:
A)/Iy chooSe s
#d/ £ —/‘nz(egl‘d/
in Che Zable

Field Twisted mass

éa Wo + 18 M -7
Q* —pe + 18, M
d —iM




The anscoer 15 Chad one
can Cern on »ore

3enerd/ S aperpofenfid/

(ONLY N=2 D=2 IS PRESERVED)

Q‘PQ Z Uq, Qaq)zsa Qa

wWhich has a syrmmelry

~

Q% — e%ﬁa—zsa'yQa  Qp — e~ Bv—1ispy D e P



MWebbard »odel/
Belhe ansatz

H Al — sinky + iU /4
T A1 —sinkg — WU/4’

j=1,...,N

A —sinkg —iU/4 Al — Am —1U/2
=1,.... M
H/\l—smk +iU/4 H —/\m+z'U/2’l T

Lieb-VWu



7T he neco ilzgreo/fenz‘ 1S Che
COL(p/ /ng Zo
a nonlinear S /:9/)7& mode/

’ _.Wfirﬁlz’_‘)_‘ =
Mirrors W (k10

Zo CP' —iéz (kapa + cosky)

a=1
N L

+ZZ(aa—ua+u) log (00 — ta +u) — 1] +

a=1a=1
N L

+EZ(ﬂa_0a+u) [log(:u'a_ffa'*'u)_l]

a=1a=1

N
+ Z (00 —0p — 2u) [log (00 — 0 — 2u) — 1]
a,B=1

L N
+ 270y Mapta + 270 Y Ma0a

a=1 a=1



ﬁna//y, whdt 15 Che
Meaning of Che Spins?

00



ﬂ) hat 1S ZAe Mean/‘nj of’
Bethe wavefunction?



I Cime perrnts....



Feirdher
deve/ opmenZ‘\S :

Instantlon corrected

Bet e 4 nsat z
e?adf/‘on\f



Irnslarnton corrected
Bet he 4 nsalZ
e?é(aZ‘/onS

Consider
/1/=2* Z‘/?eo/‘y on R2 X 32

/()/Z(/Z a PQI‘Z(/Q/ Zeon st d/ ong Z‘/?e oo —‘5/9/78/‘8

One gets a deformation of ¢he
deg—-/‘//// /s —sidc hun ¢heory
(introdeced 17 Moore-NN-Shatashvili‘97)

(" R? is replaced by a Kiemann swurface)



71)/5 led S aperpoZ‘enZ‘/d/
£) o7 prepoZ‘ enZ‘/d/

77‘8»3 /eve/ parz‘

~ oF 1 OF - -
Weff (a; m,T, )\) = 8—m -+ i O7 -+ Z (sz‘az -1- mzaD,i)
i Flex

Indeced S aperpoienf/a/
by teoist (Losev-NN-Shatashvili'97)




7T eoisted s aperpoz(enf/‘d/

£) o7 prepoZ‘ enZ‘/a/
Magnez‘/c £/t mi — / F z
S2
~ =X\ —i+ 5(N+1)
Electric £eex T () (2 2

In Lhe linntd of var's /7//7\9 S2
ZAe MagheZ‘/c £l Show/d varnsh



7T eoisted s aperpoz(enf/‘d/
£) o7 prepoZ‘ enZ‘/a/

The prepotential is known explicitly as a series in ¢ = e2™7:

F = FPert 4 qF1 + QQFQ + ...

3
ppert _ i Z al+ = Z a;; (lo (aij) —) — (aij +m)? (lcx‘?—i(az;j +m) — 5)

??}‘

Fy = m? Z T;
Fo = Z (_ﬂTZ ET T( )

i

—I—mGZTT

ij @ij u

m2 — 3(1 )

—m )‘2




Instanton corrected
Bet e 4 nsatz
e?adf/‘on\f

e can read ofF an LS—radrix>
IZ contains 2-,3-, /ugher order
interactions



Instarton corrected

Bethe Ansatz
e?aaz‘/onS

T]?e pre/?ofenf /a/ of’ Z‘/ze /oww —enel‘sy efFective Z‘/?eory
IS 30\/ernea/ Ay a classical (hol omorp/ﬁc> /nZ‘eﬁraA/ e SySZ‘eM

Donagi-Witten’95

Liowille Zori = N QCLOA/CZHS of’ Se/‘éerﬂ—ét)/ffen cUrvesS



Classical /nz‘egraé/e Systen
VS
@aanZ‘é(M /nZ‘egraA/ e S yS Zeny

7 hat \SySZ‘eM IS ?ddnz‘ 1 Zed twhen
ZAe gautge fﬁeory IS S L(éjecz( o
ZAhe Omega—éac(/groana’ —
NN-Okounkov’03
Braverman’03

Ouer ?aan‘am SySZ‘eM 1S different!



B/ oa)/ng ap Z‘/?e oo —-Sp/?e/‘e

2d Hitchin configuration
4d instanton

a

/AN

wWall-cross "’7\9 p/lenomena
(Cneco States, neco Solwtions)

SomeZ‘/?/‘nﬁ £e or Z‘/?e, £ wlure



RKerark

T 2he 5,0 = 0 Jipnt

Che supersymmelry enhances

Cf. BA for QCD
Lipatov, Faddeev-Korchemsky’94

¢
X

N\



CONCLUSTONS

We found the Bethe Ansatz e?aaz‘ rons
are Che e?aaf rons des Cr/é/ng Zhe

Vac Uuu»r Conti 3&(/‘@5/0176 of’ cerdain
?L(/\/e/‘ 3daﬁe Cheories 1n Cwoo dimensions

7778 deal /‘fy Zo Che s p/n chan re?a/reé
cerlan relalions betioeen Che masses
of Lhe malter Ffields o be oéeyeo/ .
777358, rasses followw ncziara//y £rorns
ZAe POSS 141/ /‘fy o Cuwurrn on the
UASI AomogencoulsS S L(pe/‘pozlenffa/ S
conformal £ixed po/nZ‘S )



CONCLUSTONS

3. The a/ﬁeéra/c Bethe ansatz seess
Zo provide a realization of the brare
Credlion operaf ors —— S omef/’l/‘ng of
Mg/or /‘Mﬁo/‘Z‘anCe both For
Z‘opo/ ogica/ and p/’lyS ical s Zr/‘n\g
Zheories

y. OLviows/ (Vi /s 1S a 5&3/‘/7/7//73 of a
beartdifre/ SZ‘o/‘y... .



