REPORT ON THE COURSE ON

«ATOMS AND PLASMAS IN SUPER-INTENSE LASER FIELDS»

D. Batani and C.J. Joachain
1. Introduction

This course, whose purpose was to introduce young researchers to the physics of super-intense laser fields interacting with matter, took place at the Ettore Majorana Centre for Scientific Culture in Erice, Sicily, from July 21 to July 31, 2013. It was the sixth of its kind. The first two courses, organized in the summer of 2000 and 2003, were part of the activities of the ESF programme «FEMTO». The third course was organized in the summer of 2006 within the framework of the COST Action project «ULTRA». The fourth course in the summer of 2009, the fifth course in the summer of 2011 and the present one were organized within the framework of the ESF programme «SILMI», which started in May 2009 and will end in May 2014. 

2. Scientific Report

      The course covered all the main aspects of the scientific area of high-intensity laser interactions with matter: atoms, molecules, clusters, solids and plasmas. The lectures started with a general survey of the basic concepts required for the study of atoms in intense laser fields. This was followed by lectures in which the sources of super-intense and ultra-short laser pulses were discussed, in particular the ELI (Extreme Light Infrastructure) project and the development of free-electron lasers at Hamburg (FLASH) and at Stanford (LCLS). The physics of intense laser-atom interactions, from the infra-red to the X-ray regions, was analyzed in detail, as well as that of the interaction of intense laser pulses with molecules. Several lectures were devoted to high harmonic generation, in particular to the physics of attosecond (10-18 s) pulses and to the solution of the time-dependent Schrödinger equation describing atoms and molecules in intense laser fields. The physics of high-intensity laser interactions with clusters was also studied. Another important subject discussed during the course was the interaction of plasmas with very strong laser fields. The basic aspects of this subject were analyzed, such as electric fields in laser plasmas, as well as important applications such as the acceleration of electrons and ions using super-intense lasers, the physics of warm dense matter and high-energy density, the generation of X-rays by laser-produced plasmas and medical applications of high-power ultra-fast laser-matter interactions. 
The physics of inertial confinement controlled nuclear fusion was the subject of several lectures in which the most recent developments in this area (in particular the fast ignition approach to laser fusion and the related problems of instabilities and fast electron transport in fusion targets) were discussed.

The lecturers succeeded in giving pedagogical talks explaining the essential aspects of their research area, while at the same time describing the most recent theoretical and experimental developments in the fast-growing field of super-intense laser-matter physics.

3. Financial Report

Funding obtained:

	Amount
	Source

	

	57000 €
	ESF (45600 € already received)

	10500 €
	Registration Fees 

	1000 €
	Amplitude Tech. (for Poster Prizes)

	

	68500 €
	TOTAL (57100 € already received)


Money output:

	Amount
	Reason

	

	45400 €
	Ettore Majorana Centre for the payment of registration, accommodations and meals for the participating students

	1967 €
	Expenses for secretaries 

	14326 €
	Travel expenses for Lecturers 

	2500 €
	Social travel and dinner to S.Vito lo Capo 

	1000 €
	CD (to be done)

	1000 €
	Poster Prize

	

	66193 €
	TOTAL 


On the basis of this report, we ask ESF to make a final money transfer for the amount of 65923 – 57100 = 9093 €.

Notes:

The list of participating persons is contained in Annex 1.

The expenses for travel done by each professors are detailed in Annex 2.

Annex 1: List of participating students.

	
	Last Name
	Name
	Institution
	City
	Country

	1
	Afshari
	Masoud
	Università di Palermo
	Palermo
	Italy

	2
	Alexandrov
	Leonid
	IAP RAS
	Nizhny Novgorod
	Russia

	3
	Alexandrova
	Tatiana
	NNSMA
	Nizhny Novgorod
	Russia

	4
	Aliverdiev
	Abutrab
	Dagestan Scientific Center, RAS
	Makhachkala
	Russia

	5
	Antonelli
	Luca
	Università di Roma – Tor Vergata
	Roma
	Italy

	6
	Barbato
	Francesco
	Università di Roma – Tor Vergata
	Roma
	Italy

	7
	Boucoum
	Maimouna
	Ecole Politechnique, LOA
	Palaiseau
	France

	8
	Borisenko
	Lidia
	P.N. Lebedev Physical Institute, RAS
	Moscow
	Russia

	9
	Cantono
	Giada
	Università di Pisa
	Pisa
	Italy

	10
	Cernaianu
	Mihail
	IFIN-HH
	Bucharest
	Romania

	11
	Cousin
	Seth
	Univ Barcelona
	Barcelona
	Spain

	12
	De Angelo
	Marta
	Università di Pisa
	Pisa
	Italy

	13
	Didelez
	Jean Pierre
	Institut de Physique Nucleaire
	Orsay
	France

	14
	Domanski
	Jaroslaw
	Warsaw University of Technology, IPPLM
	Warsaw
	Poland

	15
	Farkas
	Balasz
	ELI-HU Non Profit Ltd.
	Szeged
	Hungary

	16
	Ferrara
	Paolo
	INO-CNR
	Pisa
	Italy

	17
	Folpini
	Giulia
	Università di Milano - Bicocca
	Milano
	Italy

	18
	Gallo
	Alberto
	Politecnico di Milano
	Milano
	Italy

	19
	Geneaux
	Romain
	CEA Saclay
	Paris
	France

	20
	Giulietti
	Danilo
	Università di Pisa
	Pisa
	Italy

	21
	Grassi
	Anna
	Università di Pisa
	Pisa
	Italy

	22
	Iwata
	Natsumi
	Kyoto University
	Kyoto
	Japan

	23
	Jirka
	Martin
	Czech Technical University in Prague
	Prague
	Czech Republic

	24
	Larkin
	Alexey
	M.V. Lomonosov Moscow State University, ILC
	Moscow
	Russia

	25
	Le Marec
	Adrea
	Universitè Paris Sud, ISMO
	Orsay
	France

	26
	Lobet
	Mathieu
	CEA, DAM, DIF
	Arpajon
	France

	27
	Lu
	Li 
	Ecole Politechnique, LOA
	Palaiseau
	France

	28
	Maheut
	Yohann
	Universitè de Bordeaux 1
	Bordeaux
	France

	29
	Messaoud
	Ahmed
	Facultè de Sciences de Tunis
	Tunis
	Tunisia

	30
	Neagu
	Liviu
	INFLPR
	Bucharest
	Romania

	31
	Patria
	Chiara
	Università di Milano - Bicocca
	Milano
	Italy

	32
	Prencipe
	Irene
	Politecnico di Milano
	Milano
	Italy

	33
	Ruberti
	Marco
	Imperial College
	London
	UK

	34
	Scarpellini
	David
	Università di Roma – Tor Vergata
	Roma
	Italy

	35
	Tarazi
	Saad
	Università di Milano - Bicocca
	Milano
	Italy

	36
	Tiburzi
	Giorgio
	Università di Milano - Bicocca
	Milano
	Italy

	37
	Touati
	Mikael
	Universitè de Bordeaux 1
	Bordeaux
	France

	38
	Vamos
	Lenard
	Wigner Research Center for Physics
	Budapest
	Hungary

	39
	Wallins
	Erik
	Umea University
	Umea
	Sweden

	40
	Volpe
	Luca
	Università di Milano - Bicocca
	Milano
	Italy

	41
	Sakaki
	Takaya
	Universitè de Bordeaux 1
	Bordeaux
	France

	42
	Edmond
	Turcu
	RAL- SERC
	Didcot
	UK

	43
	Pierre
	Forestier
	Universitè de Bordeaux 1
	Bordeaux
	France

	44
	Gabriele
	Birindelli
	Università di Milano - Bicocca
	Milano
	Italy


Annex 2: Travel expenses for lecturers.

	Last Name
	Name
	Travel Costs

	Atzeni
	Stefano
	217 €

	Batani
	Dimitri
	457 €

	Biegert
	Jens
	267 €

	Crespo
	Helder
	472 €

	Di Mauro
	Louis
	3000 €

	Frasinski
	Leszek
	427 €

	Freeman
	Richard
	1788 €

	Joachain
	Charles
	525 €

	Kieffer
	Jean-Claude
	1536 €

	Mulser
	Pietro
	484 €

	Nishimura
	Hiroaki
	3710 €

	Nisoli
	Mauro
	193 €

	Passoni
	Matteo
	361 €

	Scrinzi
	Armin
	257 €

	Tisch
	John
	358 €

	Tikhonchuk
	Vladimir
	274 €

	

	TOTAL
	14326 € 


