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MAIN TOPICS
The school covered a few selected topics in computational methods commonly employed in nuclear physics, high-energy physics, and statistical physics, with the addition of technical sessions describing the architecture of the novel high performance computing system Aurora, related software and applications. Two seminars were devoted to computational applications in other areas. The detailed list is the following:

· Monte Carlo Methods for Statistical Physics and Critical Phenomena

· Few-body Methods in Nuclear Physics

· Lattice QCD

· Quantum Monte Carlo Methods for Nuclear Physics

· The Aurora Architecture

· Software and Applications for the Aurora System
· Genomics Applications on Aurora

· Nucleon Transport Simulations on Aurora for Proton Therapy
SPEAKERS:
Scientific Sessions:
Alexandrou C., University of Cyprus, Cyprus

Barnea N., Hebrew University of Jerusalem, Israel

Pelissetto A., University of Rome, “La Sapienza”, Italy

Schmidt K.E., Arizona State University, USA

Technical Sessions:

Schifano F. and Pivanti M., University of Ferrara and INFN, Italy

Alfieri R. and Grossi M., University of Ferrara and INFN, Italy

Topical Session:

Schwarz M., A.Tre.P., Italy

Cilia E., Edmund Mach Foundation, Italy
SCIENTIFIC REPORT:
The First Aurora School was organized in the framework of the AuroraScience collaboration.

AuroraScience is a research project at the crossroad of computational sciences and Computer Architecture. It builds on the combined know-how collectively available to the members of the collaboration on:

· design, development and operation of application-driven high-performance computer systems (e.g., the series of APE machines, developed by INFN).
· algorithm development and physics analysis in compute-based areas of physics (Lattice Gauge Theory, Computational Fluid-Dynamics, Molecular Dynamics, Few- and Many-body Nuclear Physics), Quantitative-Biology (Protein Folding), Bio-Informatics (Gene-Sequencing) and Medical Physics.
The school aimed at educating young scientists, together with high quality short courses on selected topics in computational science  given by world class scientists, on the architecture and the possible applications of the Aurora machine. The main goal has been to create a wide basis of possible users in different institutions in Europe and worldwide. 

In this first school the focus was kept on algorithms and applications in nuclear physics and high-energy physics. The targeted attendees were graduate students and Ph.D. students working on related topics. The participations of young post-docs was also encouraged.

The level of the scientific courses was meant to be introductory. The first week hosted the classes of Andrea Pelissetto on basic Monte Carlo techniques for statistical physics, with an introduction to specific techniques for improving the sampling of statistical ensembles near a phase transition, which are of common use also in other fields of physics. In the same week Nir Barnea illustrated methods commonly employed in few-body simulations, from a direct diagonalization of the Hamiltonian to the most sophisticated methods like the Lorentz Integral Transfom. 

In the second week Constantia Alexandrou presented an introduction to LQCD methods, and Kevin Schmidt illustrated the advanced Quantum Monte Carlo methods employed nowadays to study non-relativistic nuclear Hamiltonians.

Despite the fact that the topics appear to be spread on a wide range of physical applications, the technical aspects are in many cases very similar, and the participants were stimulated to find the connections between the different topics introduced.


The technical sessions were divided in two sections. The first section dealt with a basic introduction to the architecture of the Aurora system, mainly in order to make the participants familiar with the concept of double data transport network that characterizes the machine. This part was coordinated by Fabio Schifano. In the second week the focus was moved to the software that has been developed to operate the machine. In both sessions the students had the possibility to directly explore and exercise the notions that were presented in the classes.

The presence of two speakers operating in fields not directly covered by the school (Genomics and proton transport) was meant to give to the attendees a sense of the broad range of topics that are covered by the AuroraScience collaboration, and to stimulate the interest towards other possible applications. 
GENERAL EVALUATION

The school characterized itself for a very high standard of lectures and for an active participation of the students. The attendance to all the proposed courses and seminars has been regular and constant. The limited overlap of presence of the various speakers did not foster new interaction. However there have been occasions for an exchange of scientific and technical competences, in particular concerning the peculiar aspects of the Aurora architecture.

The response among the students was rather high. Many of them actively contributed and kept the level of the discussion on a high standard. Also the practical sessions were appreciated, although some of the attendees expected even more focus on practical applications and real programming. This aspect has to be taken into account in view of the possibility of organizing a second edition of the Aurora school

SCHEDULE
-------------------------------------------------------------------------

FIRST  WEEK

-------------------------------------------------------------------------

Mon Sep. 20th

9:00 Achim Richter, Director ECT*
Greetings and presentation of ECT* 

9:25 Communications
9:30-11:00 Andrea Pelissetto 

Monte Carlo Methods for Statistical Physics and Critical Phenomena

Coffee Break

11:30-13:00 Nir Barnea 

Few-body Methods in Nuclear Physics

Lunch break

14:30-16:30 Fabio Schifano, Marcello Pivanti

Aurora Architecture

--------------------------------------------------------------------------

Tue Sep. 21st to Thu Sep. 23rd

9:30-11:00 Andrea Pelissetto
Monte Carlo Methods for Statistical Physics and Critical Phenomena

Coffee Break

11:30-13:00 Nir Barnea

Few-body Methods in Nuclear Physics

Lunch break

14:30-16:30 Fabio Schifano, Marcello Pivanti

Aurora Architecture

-------------------------------------------------------------------------

Fri Sep. 24th

9:30-11:00 Andrea Pelissetto

Monte Carlo Methods for Statistical Physics and Critical Phenomena

Coffee Break

11:30-13:00 Nir Barnea
Few-body Methods in Nuclear Physics

Lunch break

14:30-16:00  Elisa Cilia
The Aurora of Assembly Algorithms for Next Generation Sequencing

---------------------------------------------------------------------------

SECOND WEEK

---------------------------------------------------------------------------

Mon Sep. 27th  to Thu Sep. 30th  

9:30-11:00 Constantia Alexandrou 

Introduction to Lattice QCD

Coffee Break

11:30-13:00 Kevin E. Schmidt 

Quantum Monte Carlo Methods for Many Nucleon Systems

Lunch break

14:30-16:30 Roberto Alfieri, Marco Grossi

Aurora Software and Applications 

--------------------------------------------------------------------------

Fri Oct. 1st

9:30-11:00 Constantia Alexandrou 

Introduction to Lattice QCD

Coffee Break

11:30-13:00 Kevin E. Schmidt 

Quantum Monte Carlo Methods for Many Nucleon Systems

Lunch break

14:30-16:00 Marco Schwarz

Role of High Performance Computing in Medical Physics: the Case of Monte Carlo Simulations for Radiation Transport

-----------------------------------------------------------------------

