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#ON Set-up

fanalyticity
✓

•
With dispersion relations Oau ) ✓

| crossing sym
✓

• Discrete integralsP→B=P(sj )

. Ask Mathematics

Find Maximum [
- ,

lsreptsj) 1241 ] ( s
; > 4mi )

e.g. : Grep
, Srep ( s* )

. Can play with : N
,

# bound states , reps ,
masses

e. g .

N=7 ; Msing =
1.3m

, Manti  = 1.5 m ; Max Ganti

5



OCN ) Integrate S - matrices

Rapidity#
6



OCN ) Integrate S - matrices

_Rapidty±
so

0¥- -

in

physical ,

'

'

'

• physical
sheet

-

•y'
•

*
' s=4m2cosh2( 012 ) - - - -  -

•

' - -  -  -

strip
- - - - -

o

- -

- it

6



OCN ) Integrate S - matrices

_Rapidty±
so

0¥- -

in

physical ,

'

'

'

• physical
sheet

-

•y
'

•

*
' s=4m2cosh2( 012 ) - - - -  -

•

' - -  -  -

strip
- - - - -

o

- -

it

. Unitarily sm.CO ) Supt -01=1

6



OCN ) Integrate S - matrices

_RapidtyI
so

0¥- -

in

physical ,

'

'

'

• physical
sheet

-

,•;
'

•

*
' s=4m2cosh2( 012 ) - - - -  -

•

' - -  -  -

strip
- - - - -

o

- -

it

. Unitarily sm.CO ) Supt01=1. Crossing Sreplitto ) =§p ,

all rpm Srep' ( 0 )

6



OCN ) Integrate S - matrices

[ Zamolodchikov 2 ' 78 ] Unitarily + Crossing + Yang . Baxter

7



OCN ) Integrate S - matrices

[ Zamolodchikov 2 ' 78 ] Unitarily + Crossing + Yang . Baxter

. General form ( N > 2)

sina.lt#shnooIIiYel5msYossfFert

7



OCN ) Integrate S - matrices

[ Zamolodchikov 2 ' 78 ] Unitarily + Crossing + Yang . Baxter

. General form ( N > 2)

sina.lt#kooIiIimnFl5msYossfFert• NLSM ( no bound states )

Fatos .

.
Matta )MaEoi¥,

#5ms'Ya=nafhffg¥÷¥÷I.÷*;) Ethan 'd # to '
xani ?¥z

7
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[ Zamolodchikov 2 ' 78 ] Unitarily + Crossing + Yang . Baxter

. General form ( N > 2)
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-2in × X X X X X X X X X
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.

• See also [ He , Irrgang , Kruczenski ; Paulos
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Large N

Simplification In crossing gas .

oh HE"¥g§
¥

t.fi#Yg)SsingCit-o)=tuSsinglo

) - (F - E) Sant . (a) + ( Eth - f) Ssym ( 0 )

• Max Ssing ( itk ) ( no bound states )

it
→ Issing =N ( Santi .

.  - Ssym) Sang (a) = @
¥t&8 "

0
→ Issing =L ( unitarily )

Max Ssing Cink ) = in

( OEIR ) : Santi ( into ) xnt sin (¥hegN) ⇒ resonances !

• Similar results other cases
. Singlet dominates

.

✓ Large N extrapolation num . e. g .

1 b. s
. Max 9.5,ng=4N%sin4
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Summary 1 Open Questions

• Bounds on couplings of Zd QFTS wl OCN )
sym .

• Made contact wl known integrate salns
.

• Explored analytic structure of S - matrices away
from integrability ( full solution In one case ) .

• Got some insights from large N analysis .

• How does YB arise at cusps ? [ He , Irrgang , Kruczenski
 '

18]

• Particle production , physical models ?

• Many people Working : higher d
, multiple processes ,

SUSY , resonances , ...
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