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1) Summary (up to one page)

The main aim of our community is to elaborate a program to determine exactly the three point (3pt) couplings of the simplest nontrivial 4 dimensional (4D) gauge theory. This theory, which is the maximally supersymmetric theory in 4 dimension, is conformal and considered to be the hydrogen atom of all gauge theories, including the theories of the strong and electroweak interactions. Together with the already determined scaling dimensions the 3pt couplings provide the missing fundamental data of this conformal field theory, from which it can be completely reconstructed.
The feasibility of our project derives from the fact that the 4D maximally supersymmetric gauge theory is holographically dual to string theory on AdS5xS5.  As string theory on this background is described by an integrable two-dimensional quantum field theory, we can use our expertise, collected in the last twenty years on developing integrable methods, to exactly solve a non-perturbative 4D gauge theory in terms of its spectrum and correlation functions.
The main aim of the workshop was to bring together the experts working on different aspects/regimes of the 3pt functions in the AdS5/CFT4 correspondence to share ideas, results and spark new collaborations and activity.
2) Description of the scientific content of and discussions at the event (up to four pages)
We scheduled two 1 hour talks with a coffee break before lunch and a single 1 hour talk on the afternoon to leave enough time for discussions and collaborations. The style of the talks were very informal, most of the presentations were on the blackboards leaving the possibility to stop the speaker and ask questions whenever something was not clear. 
We grouped the talks thematically. 
On the first day the emphasis was put on the strong coupling limit. Kostantin Zarambo reported on an interesting development concerning 1-point functions in the D3-D5 system. Joe Minahan used flat space techniques to calculate the 3pt functions of very short operators like the Konishi operator.  
Vladimir Kazakov investigated the 3pt functions in the sl(2) sector for twist 2 operators in the BFKL limit. Here a very interesting discussion was generated about the relation between the BFKL and strong/weak coupling limit and about the order of limits. 

The second day was devoted to the form factor approach. Thomas Klose  introduced pedagogically the form factors, which are nothing but the matrix elements of local operators between asymptotic multiparticle states.     He formulated consistency requirements for them and explained their solutions in simple models. This was extended in the second talk by Tristan McLoughlin for the AdS/CFT setting. Here a discussion started about the uniqueness of their solution and  possible consistency checks were suggested.
 On the afternoon Balázs Pozsgay explained his exact results about the finite volume diagonal form factors, which might be relevant also for 3pt functions in the AdS/CFT world. 
On the third day two alternative all loop approaches were presented to calculate the 3pt fucntions exactly. Pedro Vieira and Shota Komatsu explained how  the pant diagram of the 3pt function can be cut into two hexagons and formulated consistency relation for the well separated hexagons amplitudes. They solved these constraints and commented, how the two hexagons could be used to build up the full 3pt functions. 

On the afternoon Romuald Janik introduced a form factor type program for the 3pt functions by cutting the pant diagram only at one side. He solved his form factor equations in the plane-wave limit and reproduced the known string vertex Neumann coefficients. 

The last two days were devoted to the weak coupling developments. On Thursday Joao Caetano explained their tree level and 1-loop calculations of the 3pt functions in the su(1|1) sector. Here similarities with the form factor approach have been pointed out.  In the second talk Yunfeng Jiang focused on the diagonal 3pt functions, in which two operators are the conjugate of each other. He showed that these 3pt functions in the weak coupling limit can be described by finite volume diagonal form factors. Didina Serban searched the relation between the weak coupling 3pt function and the strong coupling string vertex. In doing so she introduced the spin chain vertex and determined it at leading order from consistency relations, coming from the global symmetries. 

The last day of the workshop had two talks. The first talk, by Takuya Nishimura focused on the large symmetries of the model and exploited the monodromy matrix to constrain the 3pt functions at weak coupling. The trace of the monodromy matrix, the transfer matrix, is the generator of the conserved charges of the model and provides very restrictive equations. In the last talk Ivan Kostov used the separation of variable method of Sklyanin to calculate the 3pt functions at weak coupling. 

There were many interesting afternoon discussions in smaller groups. Just to list a few:

One was devoted to discuss the relation between the hexagon approach of Basso, Komatsu and Vieira and the form factor approach of Bajnok and Janik. This lead to the octagon approach, which partially sums up the mirror excitations. 

Another one tried to relate the diagonal 3pt functions in the weak coupling limit to the hexagon approach. 

We discussed how classical finite size corrections can be compared to exact quantum result of Pozsgay. 

There were discussions how to implement the hexagon approach to the boundary situation. 

3) Assessment of the results and impact of the event on the future directions of the field (up to two pages)
We feel that the workshop was very successful. First it displayed a cross section of all the developments on the 3pt functions ranging from strong to weak couplings including all coupling exact results. The small and active community got a perfect overview about the relevant developments and updated their knowledge.  Based on this common knowledge we discussed the directions of future research. 
It is clear that  the form factor approach should be combined with the hexagon approach. Results from the exact finite volume form factor could provide indication how to calculate finite size correction in the hexagon approach. Summing up all finite size correction the exact 3pt function will be available. Alternatively one can combine the separation of variables with the quantum spectral curve approach to obtain a powerful and elegant expressions for the 3pt functions. 
Old collaborations got new munitions as well as new collaborations started to push forward the programs mentioned above. Thus the workshop generated the expected activity and sparked new collaborations. 
Annex 4a: Programme of the meeting
Program 

	
	Monday 
	Tuesday 
	Wednesday 
	Thursday 
	Friday 

	9:30 
	Zarembo 
	Klose 
	Vieira 
	Caetano 
	Nishimura 

	10:30 
	Coffee 
	Coffee 
	Coffee 
	Coffee 
	Coffee 

	11:00 
	Minahan 
	McLoughlin 
	Komatsu 
	Jiang 
	Kostov 

	12:30 
	Lunch 
	Lunch 
	Lunch 
	Lunch 
	Lunch 

	14:00 
	Kazakov
	Pozsgay
	Janik
	Serban
	Free

	15:00 
	Coffee 
	Coffee 
	Coffee 
	Coffee 
	Free 


Titles 

· Kostya Zarembo: 1-point functions 

· Joe Minahan: Three-point functions for short operators 

· Vladimir Kazakov: Three-point correlator of twist-2 operators in BFKL limit 

· Thomas Klose: Form Factors in Two-Dimensional Integrable Models 
· Tristan McLoughlin: Symmetries of Worldsheet Form Factors 

· Balazs Pozsgay: Finite volume matrix elements in integrable QFT: Some exact results 
· Pedro Vieira:√ C123 

· Shota Komatsu: Structure Constants and Integrable Bootstrap in Planar N=4 SYM 

· Romuald Janik: SFT vertex from integrability 

· Joao Caetano: Three point functions and su(1|1) spin chains 

· Yunfeng Jiang: Diagonal Form Factors and Heavy-Heavy-Light Three-Point Functions at Weak Coupling 

· Didina Serban: The three point function at weak coupling and the spin vertex 

· Nishimura: Novel construction and the monodormy relation for three-point functions at weak coupling 
· Ivan Kostov: The three-point function and the six-vertex model 
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