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1) Summary (up to one page)
            This meeting brought together scientists working on electroweak symmetry breaking as a result of a novel strongly interacting dynamics. This problem can be tackled using different techniques: effective field theory, quantum field theory, gauge-gravity duality and lattice field theory. The meeting was organised as series of topical sessions spanning half a day. Each session was followed by a discussion session (led by the session chairman, who generally was one of the convenors), in which the material covered in the preceding talks was used as a starting point to analyse current issues and future developments in the field. 
2) Description of the scientific content of and discussions at the event (up to four pages)
This was a short meeting (2 ½ days) held at the Higgs Centre, Edinburgh University, April 24-26. The original motivation came from the discovery of the Higgs boson at the LHC. On the light of this important experimental result, the possibility that this particle be a composite state of a strong novel interaction was discussed. The framework according to which a novel strong dynamics determines the breaking of the electroweak symmetry is traditionally referred to as technicolour. The common lore is that technicolour does not have a light scalar particle, which means that it cannot accommodate the Higgs. This will make the framework incompatible with the recent experimental results. The belief of the absence of a light scalar in the spectrum is modelled by the well known strong dynamics of QCD, where scalars are either heavy or quite broad. However, it is already known that a QCD-like dynamics cannot explain electroweak symmetry breaking, since some of its predictions are at odd already with experimental results obtained before the LHC. A possibility that has been advocated already some time ago, but for which so far there has been limited analytical support is that the novel dynamics is still in a confining and chirally breaking phase (as needed to break the electroweak symmetry), but with a flavour/colour content such that the theory is close to the border with a different phase of gauge theories: the conformal phase. The conformal phase is characterised by massless particles, and as such has a dynamics very different from QCD. If the transition to this phase is continuous, then near the phase boundary particles (and in particular the scalar) could be lighter than in QCD (where light is meant with respect to the confinement scale). 
The programme opened with a session on near-conformal dynamics and light-scalar physics in a model building setup based on higher-dimensional effective theories. The idea behind this approach is that the light modes responsible for electroweak symmetry breaking can be described by an effective theory inspired by string dynamics. Various models and approaches were proposed that contained a light scalar. 
The following session was dedicated to numerical simulations of theories near or in the conformal window. These are based on the lattice approach, in which a gauge theory is discretised on a spacetime lattice and its behaviour is recovered by extrapolating to the continuum limit Monte Carlo numerical results obtained at finite lattice spacing. This is a non-perturbative first-principle approach that allows one to unveil dynamical features of strongly coupled theories. Various models were investigated, with the objective of understanding which features are universal and can characterise all theories close to the onset of conformality.

The first session of the following day dealt with more formal field theory and string theory applications to near-conformal dynamics. Concerning the latter, the basic idea is the gauge-string correspondence, in which a duality is established between a strongly coupled gauge system in a particular limit and a ten-dimensional string theory. What the talks of this session suggested is that properties like walking and light scalars are universal features of theories near the onset of the conformal window. This session was followed by a second session on lattice gauge theories, where particular technical methods were discussed and specific gauge theories were investigated, with the objective of extracting firm predictions for physical quantities of interest (such as the condensate anomalous dimension, which plays a key role in phenomenology).
The meeting was then concluded by a session in which the phenomenology of the Higgs was directly compared to analytical predictions from strongly interacting beyond the standard model theories. It was shown how measuring the couplings of the new boson in various standard model decay channels can give stringent constraints on the beyond the standard model strong dynamics that is responsible for electroweak symmetry breaking.
3) Assessment of the results and impact of the event on the future directions of the field (up to two pages)
Controlled predictions for strongly interacting dynamics are hard to obtain in a well-defined analytical scheme. In this situation, the best approach is to resort to a combination of various methods that can provide different angles on a problem that is intrinsically complicated from an analytical point of view. This strategy, which has already been successfully exploited for Quantum Chromodynamics, is starting to bear fruits also for a non-perturbative approach to beyond the standard model strong interactions. If adequately exploited, this approach from various angles is very powerful, because it allows us to overcome the limits of the particular techniques by exposing the universal features of the phenomenon under investigation. However, it is crucial that the involved sub-communities have a high level of interaction among each others in order to prevent an excessive focus on technicalities typical of the chosen approach and to give a central role to the physics of strongly interacting dynamics as a mechanism of electroweak symmetry breaking. 

This was the goal of our meeting: to bring together experts from the various communities to teach each other what the different approaches allow us to learn, with their strengths and their limitations. In this respect, a crucially enabling role was played by the discussion sessions, which allowed the delegates to ask questions from the perspective of a neighbouring subfield. This allowed the participants to broaden the perspective of the specific approaches to find answers to questions that would be naturally asked in another complementary framework. Universal features were identified as those who arise independently of the used approach, and then can be seen as a signature of the physics of strongly interacting near-conformal dynamics. One of the features of this kind that emerged in various approaches is the presence of a light scalar particle with properties similar (but not identical) to those of the standard model Higgs. Current experimental data do not allow to tell apart this particle from the Higgs of the standard model, but various near-future experiments were investigated that will answer the question of whether strongly interacting beyond the standard model dynamics is indeed the physical mechanism of electroweak symmetry breaking. 
The conclusion of the workshop was that this framework is very promising and deserves a major effort to pin down theoretically its experimental signatures, along the lines spelled out by an approach based on various methods. The meeting also stimulated closer interactions among the different sub-disciplines, in the form of exchange of ideas or of more structured collaborations. Three papers that have been facilitated by the workshop have already appeared, with more anticipated in the next months.
Annex 4a: Programme of the meeting
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Wednesday 24 April 2013
09:00-09:30 Registration

09:30-10:00 Discovering Walking Technicolor at LHC and on the Lattice (YAMAWAKI, K)
10:00-10:30 Holographic techni-dilaton (HONG, D-K)
11:00-11:30 Implications of a 125 GeV Composite Higgs (POMAROL, A)

11:30-12:00 The 4D Composite Higgs Model at the LHC (DE CURTIS, S)
12:00-13:00 Discussion

14:00-14:30 Anomalous dimension of the chiral condensate from the Dirac-operator spectrum (PATELLA, A)
14:30-15:00 Anomalous dimensions of four-fermion operators from conformal EWSB dynamics (PENA, C)
15:00-15:30 Large N volume reduction of Minimal Walking Technicolor (KEEGAN, L)
16:00-16:30 Improved analysis for running coupling constant for SU(3) gauge theory with 12 flavours (LIN, D)
16:30-17:00 Orthogonal Technicolor with Isotriplet Dark Matter on the Lattice  (HIETANEN, A)
17:00-18:00 Discussion

Thursday 25 April 2013
10:00-10:30 Towards non-Supersymmetric Seiberg Duality  (ABEL, S)
11:00-11:30 A Simple Holographic Model of the Conformal Window and the Techni-Dilaton (EVANS, N)
11:30-12:00 Stable D7 embeddings in walking backgrounds  (ANGUELOVA, L)
12:00-13:00 Discussion

14:00-14:30 Challenges in obtaining reliable lattice results near the conformal window (RUMMUKAINEN, K)
14:30-15:00 MWT: Chirally rotated Schrödinger functional scheme (PICA, C)
15:00-15:30 The gradient flow running coupling scheme (NOGRADI, D)
16:00-16:30 The sextet BSM model and the Higgs impostor  (KUTI, J)
16:30-17:00 Conformality and the Higgs (PALLANTE, E)
17:00-18:00 Discussion

Friday 26 April 2013
09:30-10:00 Phenomenology of Technicolor with a light Techni-Higgs  (FRANDSEN, M)
10:00-10:30 Light Higgs from Technicolor via EW radiative corrections vs precision data (SANNINO, F)
11:00-11:30 Higgs couplings and New Physics (CACCIAPAGLIA, G)
11:30-12:00 LHC data and aspects of new physics (TUOMINEN, K)
12:00-13:00 Discussion
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