1) Summary  

The GERM NMR school took place in Cargèse, Corsica, from March 16 to 22, 2008. The number of participants was 63 students, post-docs, researchers, teachers, and technicians, as well as 12 lecturers and 7 organisers, all from 4 different countries and 12 different nationalities. 37 % were women. The lectures covered all domains of fundamental NMR, from basic principles to applications. About half of the participants were PhD students.  The days were organized in a manner that in the morning, courses too place, and in the afternoon, practical work referring to the courses were held, in small groups. Ample time for discussion was given after lunch and coffee break. The teachers were present during the whole school, and the students could appreciate discussions with them during the breaks and the practicals, which were held in very participative and interactive manner. The small groups favoured the direct contact. 

2) Scientific content: 

The programm included most aspects of basic NMR in courses and practical. Basic principles, including magetization, product operators, the Liouville-von-Neumann equation, the density operator approach, spin echoes, and polarization transfer were presented by Dr. Dominique Marion (Grenoble) on the first morning. For the exercises, the groups were split in the afternoon, to work on exercises centered on the product operator formalism (designed by Prof. Jean-Marc Nuzillard), spectra processing (organized by Prof. Bruno Kieffer) and structure calculation (Dr. Patrick Berthault, Prof. Christian Bonhomme). The practicals for processing were held in the computer room, to gain hands-on experience. All practicals throughout the school were held in groups of 10-15 students; the practicals with solutions had been given to all teachers before the school, so that every main teacher had 4-5 helpers which were either each in charge of a group, or went around and explained the exercises in detail and discussed solutions with the student. 

On Tuesday, 2D spectroscopy, pulse sequences, signal processing, Fourier transform, exchange spectroscopy, phase cycling, coherence pathways and gradients were presented in the morning lecture of Dr. Patrick Berthault (Tuesday). In the afternoon, the groups changed for the practicals, and the students worked in groups on product operators, processing and structure calculation. 

Wednesday was dedicated to anisotropic interactions, and the lectures and practicals were organized by Prof. Beat Meier. He taught an introduction to anisotropy, single crystal spectra, powder spectra, rotations, MAS, symmetry and average Hamiltonian theory in the morning lecture. The exercises were centered on these topics, and were held in small groups. 

Thursday lectures were dedicated to protein dynamics, and Drs. Martin Blackledge and Carine van Heijenoort taught a general introduction to relaxation, molecular motions, fluctuating fields, the simplified theory of relaxation, the master equation of relaxation and spectral density. In the afternoon, Dr. Thomas Vosegaard made an introductory presentation of the SIMPSON software for simulating NMR experiments, including excitation, MAS, decoupling and quadrupolar NMR. For the afternoon session, the students could choose between practicals in protein dynamics, or simulations, held in the computer room for hands-on experience. 

Friday morning was dedicated to NMR imaging (MRI), and Drs. Jean-Marie Bonny and Brigitte Gillet presented complex detection, the reciprocal space, spin warp, EPI and applications. No practical was held for imaging. The afternoon session was dedicated to applications, both from solids, liquids and imaging, with lectures from Prof. Beat Meier on Structures of fibrillar proteins, Dr. Patrick Berthault on Hyperpolarization and NMR, Prof. Christian Bonhomme on NMR of inorganic compounds, Prof. Christian Roumestand on protein NMR under high pressure, Prof. Michel Zanca on functional imaging, and Prof. Felix Tomi from the University of Corte (Corsica) on 13C NMR on natural products from Corsica, including medical plants and fruits. Annalisa Pastore unfortunately had a last-minute impeachment, which prevented her from attending the school. 

3) Results and impact: 

The summer school held in Cargese was a real success, and the students showed their high interest by their enthusiasm during the classes. The school established links and coordination between the level of students, young scientists, and senior scientists. Transfer of the knowledge took place during the course from the most reputed research groups down to the student level, and exposed the young scientists to a combination of theory, methodology and applications. The students should be able now to build on this knowledge for the applications to chemistry, biology and medicine. The presence of students from different horizons provided scientific diversity both in thematic and nationalities.

The environment of the Institut scientifique in Cargese was motivating exchange between the participants, and the terrasse and beach next to the institute was place for stimulating discussions. 
4) Final Programme Cargèse NMR School

	
	Dimanche
	Lundi
	Mardi
	Mercredi
	Jeudi
	Vendredi
	Samedi

	8:30
	
	Accueil
	
	
	
	
	

	9:00 - 10:20
	
	Cours

Principes de base 

D. Marion
	Cours

Multidimensional spectroscopy

P. Berthault
	Cours

Anisotropies

B. Meier
	Cours

Relaxation (
M. Blackledge /C. v. Heijenoort
	Cours

Imagerie

J.-M. Bonny/

B. Gillet
	Départ

	10:20-10:40
	
	Pause Café 
	Pause Café
	Pause Café
	Pause Café
	Pause Café
	

	10:40-12:00
	
	Cours

Principes de base 

D. Marion
	Cours

Multidimensional spectrscpy

P. Berthault
	Cours

Anisotropies

B. Meier
	Cours

Relaxation 

M. Blackledge /C. v. Heijenoort
	Cours

Imagerie

J.-M. Bonny/

B. Gillet
	

	12:00 - 14:00
	
	Déjeuner
	Déjeuner
	Déjeuner
	Déjeuner
	Déjeuner
	

	14:00 - 15:00
	
	Temps libre
	Temps libre
	Temps libre
	Temps libre
	Temps libre
	

	15:00 - 15:30
	
	Pause Café
	Pause Café
	Pause Café
	Pause Café
	Pause Café
	

	15:30 - 17:20
	
	TD/TP Operateurs produits I 

J.-M. Nuzillard
	I       
	II
	III
	TD/TP

Anisotropies

B. Meier
	Cours

Introduction à SIMPSON

T. Vosegaard 
	Applications :

P. Berthault

T. Charpentier

B. Meier
	

	17:20 - 17:40
	
	Pause
	Pause
	Pause
	Pause
	Pause
	

	17:40 - 19:30
	
	I       
	II
	III
	I       
	II
	III
	TD/TP

Anisotropies

B. Meier
	IV
	V
	Applications :
C. Roumestand

M. Zanca

F. Tomi
	

	Soir
	Arrivée
	
	Apéritif à l’Institut
	
	Diner de conférence à l’Institut
	
	

	
	
	
	
	
	
	
	


I TD/TP Operateurs produits J.-M. Nuzillard 1/3 des participants
II TD/TP Traitement de signal, attribution B. Kieffer 1/3 des participants
III TD/TP Calcul de structure P. Berthault 1/3 des participants
Au choix :

IV TD/TP Relaxation M. Blackledge /C. v. Heijenoort
V TD/TP SIMPSON T. Vosegaard
5) Costs

The total cost of the school, including inscription, accomodation & lunch for 63 students, as well as travel, accommodation and all meals for 19 speakers and organizers, was 32,674.80 €. 25.000 € were covered from sponsoring by the French “Réseau National RMN”. 

