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The	
  relevant	
  terms	
  

Some	
  6-­‐point	
  terms	
  

L6 =

No	
  par8cle	
  produc8on:	
   A(2 ! 4) = 0 , A(3 ! 3) 6= 0





Tree-­‐level	
  S	
  matrix	
  with	
  bosons	
  in	
  ini8al	
  state	
  

•  Useful	
  iden88es	
  	
  

�2(p) =
1

p1 ⇥ p2
(�(p1 � p3)�(p2 � p4)

+�(p1 � p4)�(p2 � p3))
(Klose,	
  McLoughlin,	
  RR,	
  Zarembo)	
  





Factorized	
  tree-­‐level	
  S	
  matrix:	
   T = I⌦ T+ T⌦ IS = S⌦ S )
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Klose,	
  McLoughlin,	
  RR,	
  Zarembo	
  





Two-­‐loop	
  S	
  matrix:	
  logarithmic	
  terms	
   Engelund,	
  McKeown,	
  RR	
  

J = p⇥ p0

= "p0 � "0p



One-­‐loop	
  integrals	
  

Two-­‐loop	
  integrals	
   Klose,	
  McLoughlin,	
  Minahan,	
  Zarembo	
  

Klose,	
  McLoughlin,	
  Minahan,	
  Zarembo	
  

All	
  double-­‐logarithms	
  cancel	
  out	
  in	
  the	
  two-­‐loop	
  S	
  matrix	
  

J = p⇥ p0

= "p0 � "0p



Coefficients	
  of	
  the	
  1-­‐loop	
  integrals;	
  subleading	
  logarithms	
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Coefficients	
  of	
  the	
  1-­‐loop	
  integrals;	
  subleading	
  logarithms	
  

logarithms	
  	
  exponen8ate	
  

Piece	
  together	
  the	
  two-­‐loop	
  S	
  matrix	
  



Integrate	
  to	
  complete	
  phase	
  argument:	
  
x1,2 =

1 + "1,2

p1,2

"1,2 =
q

1 + p

2
1,2

Further	
  correc8ons	
  change	
  	
  the	
  func8onal	
  form	
  of	
  	
  x(p)

Recall:	
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A	
  summary	
  and	
  more	
  

-­‐	
  Minimal	
  changes	
  needed	
  for	
  other	
  integrable	
  models	
  of	
  interest:	
  
AdS4 ⇥ CP 3, AdS3 ⇥ S3 ⇥ S3 ⇥ S1, AdS3 ⇥ S3 ⇥ T 4, AdS2 ⇥ S2 ⇥ T 6

trunca8on	
  of	
  massless	
  states	
  becomes	
  important;	
  new	
  results	
  	
  e.g.	
  

-­‐	
  Recovered	
  known	
  results	
  



A	
  summary	
  and	
  more	
  
-­‐  Check	
  higher-­‐loop	
  factoriza8on;	
  does	
  this	
  constrain/fix	
  ra8onal	
  terms?	
  

-­‐  BeYer	
  handle	
  on	
  ra8onal	
  terms,	
  especially	
  those	
  propor8onal	
  to	
  	
  

-­‐  Related	
  -­‐-­‐	
  beYer	
  handle	
  on	
  regulariza8on	
  

-­‐  Correc8ons	
  to	
  2d	
  dispersion	
  rela8on;	
  (contribute	
  also	
  to	
  S	
  matrix)	
  
	
  	
  	
  	
  	
  2d	
  form	
  factors	
  of	
  fundamental	
  fields	
  are	
  important	
  	
  

-­‐  S	
  matrices	
  around	
  other	
  vacua;	
  	
  
	
  	
  	
  	
  	
  	
  -­‐	
  rela8on	
  to	
  4d	
  S	
  matrices	
  if	
  vacuum	
  is	
  long	
  folded	
  string	
  
	
  	
  	
  	
  	
  	
  -­‐	
  further	
  tests	
  of	
  integrability	
  results	
  

Engelund,	
  in	
  progress	
  

Basso,	
  Sever,	
  Vieira	
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