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Summary
The XXIII edition of the Sitges Conference on Statistical Mechanics, entitled Understanding and managing randomness in physics, chemistry and biology, took place in Sitges (Barcelona), Spain, from the 4th until the 8th June, 2012. The Sitges Conference has a long tradition in the statistical physics community, and as in the previous editions  provided a unique opportunity to exchange new ideas, to promote contacts and new collaborations, and to create a forum for debate that helps scientists to give answers to the many open questions in this vast domain of interdisciplinary research. The prestige and quality of the international researchers who participated in this meeting supported our intention to address issues which requires the knowledge of different areas such as physics, chemistry, biology and nanoscience (see the list of participants in Annex II).
The Conference Program (see Annex I) included the following topics: fluctuations in small-scale systems, nanomachines, artificial nanodevices and nanostructures; fluctuations in intracellular transport and in biological systems; forces induced by fluctuations and the Casimir effect; heat radiation at the nanoscale; aggregation and self-assembly of structures; stochasticity in materials, and in granular and active matter; fluctuations in confined systems and in systems with few molecules; mechanisms of generation and conversion of energy based on the presence of fluctuations; modelling of non-linear noisy systems. All these issues were presented and discussed in forty-seven talks during the five days of the meeting (see the list of talks in Annex III). Thirty-six posters were also presented.
Scientific Content
The increase in the last few years of the experimental possibilities to explore the intimate nature of matter makes it possible to perform a thorough characterization of meso- and nano-scale systems. Currently, systems such as molecular motors and nano-devices can be analyzed with a very high degree of precision. 
Many small-scale systems operate under far-from-equilibrium conditions and are highly affected by the presence of fluctuations and inhomogeneities in the environment. The existence of such fluctuations can for example trigger kinetic processes such as nucleation, growth and self-assembly which constitute basic mechanisms in the formation of nanostructures. The presence of fluctuations can also induce a bias in the relevant parameters which generate forces such as those involved in the Casimir effect. The wide variety of situations and of non-equilibrium systems in which fluctuations play a crucial role is shaping a vast  multidisciplinary field which requires the knowledge of different areas such as physics, chemistry, biology and nanoscience.
Statistical physics provides a solid framework for the study of randomness in small-scale systems. There are two main reasons supporting this fact. On one hand, this discipline establishes the link between microscopic and macroscopic descriptions explaining how the behaviour of molecular degrees of freedom may affect the functionality of the systems. On the other hand, statistical physics proposes models to analyze systems undergoing nonequilibrium processes in the presence of fluctuations. Modelling is particularly important in the description of small-scale physico-chemical and biological systems. For example, cooperative phenomena in biological cells as well as the formation of loops in DNA strands can be modelled by activated processes between two different states. Statistical physics can also be applied to the exchange of mass and energy through protein channels which can be modelled by active transport. The generation of forces due to the presence of fluctuations and the functioning of nano-engines can be explained by means of stochastic equations. 

The great possibilities of statistical physics in the study of small-scale systems also become evident in the study of mechanisms of energy conversion and harvesting in nano-devices and molecular motors in which fluctuations and non-equilibrium conditions play a crucial role. These new perspectives have attracted the interest of the community of specialists in stochastic processes and nonlinear physics. 
Current developments of fluctuation phenomena in interdisciplinary science were discussed in the meeting. By organizing this conference, we were able to integrate scientists from different communities to study phenomena associated with the fluctuations inherent to small-scale systems, in the domain of the meso-and nano-scales. This is a topic of great current activity that presents challenges for theoretical, experimental and technological disciplines  which is now giving rise to a common methodology based on statistical physics. The study of phenomena associated with the presence of fluctuations has implications in systems as diverse as nano-machines, proteins, nanocolloids and mesoscopic quantum systems. This study is also important in the description of basic processes such as nucleation, growth, self-assembly and energy conversion at small scales. 
Assessment of the Results and Impact of the Event
The organization of the Conference was very successful. About a hundred scientist attended the Conference and participated very actively in the discussions and debates on the different topics included in the program. The level of the talks was excellent. Participants came from different countries of Europe, USA and Asia. Our program of fellowships to young scientists gave rise to a high participation of scientist of this group. The main benefits obtained were the following:

-The selection of interdisciplinary topics made generated a great interest among scientists belonging to different areas who offered complementary points of view on systems such as molecular motors, ion channels, bio-molecules and self-assembly processes. It was concluded that the method of the statistical physics is basic in the development of such an interdisciplinary domain. A second interesting conclusion was to recognize the importance of the interdisciplinary knowledge in the understanding of many problems which has been traditionally treated with the methods of a specific discipline.
-Some of the problems discussed in the Conference such as the generation of forces from the fluctuations and the processes of dissipative self-assembly will have a great impact in the next few years and will be subject of rapid growth. The organization of the Conference thus offered a unique opportunity to get informed about very hot topics and competitive research lines.
-The organization of the event had a great impact not only in the scientific community but also in the society. The Conference was announced in the media which emphasized the importance of the event.
-The organization of the Conference generated the interest on knowledge in interdisciplinary science and its implication in tutorial programs. To this respect, it was pointed out the interest in organizing a summer school on the themes treated in the Conference in a near future.
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