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Summary

The second Russian French Workshop for Young Scientists : «Lasers Physics : Applications to Atomic Physics and Material Sciences» has taken place in Les Houches, France, from October 3-6, 2006. First Russian French workshop was organized in Saint-Petersburg (Russia) in July 2004.
Objectives

The objectives of these workshops are to help the two communities to know each other better in the two countries and give a high level training to young scientists and broaden their field of knowledge. It will provide the young Russian participants with information about French research groups and develop future exchanges of postdoctoral positions between the two countries.
Program

The scientific program is centred on the topics of laser physics. The following domains have been specifically developed: ultrafast processes, cold matter, stable lasers and metrology, quantum optics and optical communications, laser applications to material sciences.
The program of the workshop has been shared between tutorial lectures, short oral presentation, and informal discussion. 

Tutorial lectures have been given by confirmed scientists, who were selected for their pedagogy. Each lecture lasted 1,5 hours, giving time to a deep introduction to the speciality. 

All young participants had the opportunity to present their own research results or projects : they gave a short oral presentation (20 minutes including questions). A poster session was also organized. 

This organization has favoured informal discussions between all participants, during pauses, meals and the evenings. 

For the Russian delegation, there was also the possibility to visit some laboratories on October 2 2006. For travel convenience, it was limited to the Paris area, and included the Laboratoire Kastler-Brossel (ENS, Paris), the IOTA (Orsay) and the LPL (Villetaneuse).

The Scientific advisory committee had guaranteed the high level of the invited lectures. It is composed of highly confirmed scientists from France and Russia : Serguei Bagayev, Victor Zadkov, Vitaly Konov, Yuriy Tver’yanovich, and Martial Ducloy, Nicolas Treps, Philippe Grangier and Danièle Hulin.

Participants

The workshop has been organized mostly for young physicists under the age of 35 (PhD students, postdocs, young permanent members). There were 33 participants from Russia (15), France (17) and Italy (1). Among them, 23 were “young” scientists and 10 were senior researchers.

Organization

The organisers are Anne Amy-Klein (Laboratoire de Physique des Lasers, Université Paris 13), Michèle Leduc (Laboratoire Kastler Brossel (ENS, Paris), Alina Manshina (Laser Research Institute, St. Petersburg State University) and Svyatoslav Shlenov (Moscow State University). 
Scientific Content

 AUTONUM  \* ROMAN  Objectives and scientific topics
The scientific program is centred on the following topic “Lasers Physics: Applications to Atomic Physics and Material Sciences”. It has included specifically the following fields: ultrafast processes, cold matter, stable lasers and metrology, quantum optics and optical communications, laser applications to material sciences.
The objectives were to give the opportunity to young scientists to know all the community and topics of laser physics. 
Concerning young scientists, the following points can be made:

 - Most of time, students who are preparing a PhD thesis are very specialized. However a large scientific knowledge is crucial for their future carrier in research. 
- Very young scientists can hardly find the opportunity to present an oral talk. 

- Young scientists have very few possibilities to visit other labs and the research of a postdoctoral position is often quite difficult.

With this workshop, we aim to broaden the field of knowledge of young scientists and give them a deep introduction to modern laser physics topics. We give them the opportunity to give an oral presentation on their own field of research. And the small number of participants together with the special location of the centre de Physique des Houches is very favourable to the communications between participants. 
We selected participants from different labs from all France and Russia :

· the 17 french participants belong to 12 different laboratories

· the 15 russian participants belong to 6 different Universities or Institutes

It has provided the participants with information about various French and Russian research groups. It is a first stone for future exchanges of postdoctoral positions between the two countries.
 AUTONUM  \* ROMAN  Tutorial lectures
Tutorial lectures were given by confirmed scientists, who were selected for their pedagogy. Each lecture lasted 1.5 hours, giving time to a deep introduction to the speciality. 
4 main topics were selected.
1) High-fields physics
One tutorial from:

Dr. Andrey Savel'ev-Trofimov (M.V.Lomonosov Moscow State University) : High-fields physics
This topic was new for many participants and Professor Savel'ev-Trofimov gave a very pedagogical introduction to this field. He first discussed the production of high fields with the CPA and OPCPA schemes. Then attosecond physics was discussed with the problems of phase stabilisation and attosecond measurements. Finally relavistic optics and different topics related to high field laser plasma interaction were reviewed.
2) Cold atoms, stable lasers and metrology
5 tutorials from:

Michèle Leduc (LKB, ENS, Paris) : Ultracold atoms and molecules
Pierre Lemonde (LNE-SYRTE, Paris) : Cold atoms, metrology and fundamental tests of physics
Valerii Yudin (Institute of Laser Physics, Novosibirsk) : Magnetic Field-Induced Spectroscopy of Forbidden Optical Transitions with Application to Lattice-Based Optical Atomic Clocks
Luigi Moi (University of Sienna, Italy) : Parity violation with hot and cold atoms: results and projects
Anne Amy-Klein (LPL, Université Paris 13) : Recent development in absolute frequency measurement : femtosecond laser and optical link.
First tutorial was a very basic introduction to the techniques of atoms cooling and condensation, and a brief review of the present performance and applications.
Second and third tutorials were dealing with the applications of cold atoms to frequency metrology. They introduced the basics of frequency metrology and optical atomic clock. The principle of lattice-based cold atoms optical clocks was explained and present developments were presented. Application to fundamental tests of physics, such as the test of temporal variation of fundamental constants was also reviewed. 
Fourth tutorial gave a deep introduction to the concept of parity violation in atomic physics. Different types of experiments were reviewed and their results and limitations were explained. Further possible experimental improvement with cold atoms was also presented. 
Last tutorial gave a basic introduction to two recent techniques which appeared recently in frequency metrology : the absolute frequency measurement with a femtosecond laser and the reference frequency transfer through an optical link.
3) Quantum optics

Two tutorials from:
Agnès Maitre (Université Pierre et Marie Curie, Institut des NanoSciences de Paris): Quantum optics in the continuous regime
Alexios Beveratos (LPN, Marcoussis): Single photons for quantum optics and quantum communications
The two tutorials covered the two complementary aspects of quantum optics. Agnès Maître discussed the continuous regime and the notion of noise and reduction of fluctuations. The generation of non-classical beams of light (twin beams or squeezd vacuum) was discussed. Recent developments concerning transverse multimode quantum optics and the noiseless amplification of an image were also introduced. Second tutorial dealt with the regime of photons counting and applications to quantum communications. A. Beveratos introduced the concepts of entanglement, quantum cryptography, and qubits. He reviewed the various types and performance of single photon sources and of entangled photon sources. He concluded with the present commercial applications.
4) Laser applications to material sciences
One tutorial from:
Alina Manshina (Laser Research Institute, St. Petersburg State University) : 2D and 3D laser writing in novel optical materials
A second tutorial from : Bernard Dussardier (LPMC, Nice) : Fibers for lasers and amplification was cancelled (due to health problems of the lecturer)
Application to material sciences was also a new topic for many participants and Dr Alina Manshina introduced the various aspects of this field. She discussed the laser-assisted methods of the localized modification of the optical parameters in the different kinds of optical materials. The application of laser writing for creation of structures with 2D and 3D architecture in thin films and bulk optical materials has also been illustrated.
 AUTONUM  \* ROMAN  Short talks from young participants and posters
There were 21 short talks from young participants. The talks lasted 15 minutes and there was 5 minutes of questions.

These talks were organized in 6 sessions devoted to the different topics of the workshop.
“Laser spectroscopy and fundamental measurements”, 4 talks, chair : M. Leduc
“Quantum Optics I”, 4 talks, chair : Agnès Maître

“Ultrafast processes and nonlinear optics”, 3 talks, chair S. Shlenov
“Quantum Optics II”, 3 talks, chair : Prof. Savel'ev-Trofimov
“Laser applications”, 4 talks, chair : A. Amy-Klein

“Manipulation of atoms and molecules”, 3 talks, chair : L. Moi

The levels of the presentations were in general very high and demonstrated the scientific qualities of the speakers. A few young participants did not feel very comfortable with the English language, but they succeeded to explain their research subject.
A poster session was also organized and gathered 6 posters. It carried out a lot of discussions between participants.
 AUTONUM  \* ROMAN  Organization
1) Centre de Physique des houches

The workshop was held in the Centre de Physique des Houches. This Physics School is affiliated with Université Joseph Fourier and Institut National Polytechnique de Grenoble, and is supported by the Ministère de la Jeunesse, de l'Education Nationale et de la Recherche, the Centre National de la Recherche Scientifique (CNRS) and the Direction des Sciences de la Matière du Commissariat à l'Energie Atomique (CEA/DSM).

Les Houches is a resort village in the Chamonix valley in the French Alps. Established in 1951, the Physics School is located in a group of chalets surrounded by meadows and woods, at an altitude of 1150 m facing the Mont-Blanc range - a very favourable environment for intellectual activity in ideal surroundings for hiking, mountaineering and sight-seeing. Participants were housed in 1 person’s bedrooms, and the school offers all facilities for workshop organization.
Discussions between participants took place during meals and pauses and small walks around. 

2) Web site

The web site was housed by the LPL’s web site : http://www-lpl.univ-paris13.fr/ and was concepted by Marc Barbier, the webmaster of LPL. 
It provided the participants with up-to-date information about the workshop.

3) Labs visits in Paris

On Monday 2 October, lab visits were organized for the Russian participants in the Paris area. 
The first group visited:

· LPL (Laboratoire de Physique des lasers, CNRS, Université Paris 13) in the morning, and specifically the following experimental teams : HOTES (molecular spectroscopy and metrology), COMETA and NANOCHROME (Cold atoms and Bose-Einstein condensation, IOA (interferometry and optics for atoms)

· LKB/Jussieu (Laboratoire Kastler-Brossel, CNRS, ENS, Université Paris 6) in the afternoon, and specifically the following experimental teams : Quantum optics, Fundamental noise and measurements

Second group visited:
· LKB/ENS (Laboratoire Kastler-Brossel, CNRS, ENS, Université Paris 6) in the morning, and specifically the following experimental teams : Cold atoms, Atomic microcircuits

· LCFIO (Laboratoire Charles Fabry de l’Institut d’Optique, CNRS) in the afternoon, and specifically the following experimental teams : Quantum optics, Non linear materials and applications.

These visits gave rise to a lot of questions and fruitful discussions.
Assessment of the results and Impact
RFWYS 06 took place in very good scientific conditions and was a success among the participants.

The first short-term results are the following:

· Young participants felt a real broadening of their field of knowledge. They learned the basis of a large domain of laser physics, while, along a Ph D thesis, it is often difficult to learn physics about neighboured subjects. 
· Scientific curiosity of participants was really stirred up. A lot of questions were asked after tutorials and short talks, a lot of informal discussions took place after the sessions.
· Communication between participants was successful: a real mixing between all the participants occurred. 

· Some preliminary contacts were taken with 2 french and 1 russian participants for future short exchanges. 
Some actions were done to extend these results, since main objective of such a workshop is to provide long-term results:
· Tutorial lectures can now be downloaded from web site as pdf files.

· List of participants with address and mails is also available in the book of abstract.
Moreover the workshop had a real scientific impact on this scientific field. Some very recent results were presented and discussed. Among them:
· Proposals of Prof. Yudin and Prof Moi on two different applications of cold atoms for metrology and parity violation test.
· Very recent result on quantum imaging by Agnès Maître
· First results of a new experiment to measure the Bolztmann constant were presented by K. Djerroud
· First steps of a very new experiment to demonstrate GHZ States in the Time-bin Configuration  was explained by P. Aboussouan

· New scheme for Orientation selection of molecules was proposed by D. Zhdanov
Many other examples could be given. 
Final program

Tuesday 03 October

16h-17h30 : Tutorial 1 
Pierre Lemonde (LNE-SYRTE, Paris) : Cold atoms, metrology and fundamental tests of physics
17h45-19h15 : short talks 

“Laser spectroscopy and fundamental measurements”, chair : M. Leduc
Alexandr Shilov : Single-frequency tunable diode-pumped Nd:YVO4 laser at 914 nm for magnesium cold atoms clocks
Khelifa Djerroud : Optical measurement of the Boltzmann constant

Dmitry Churkin : FI and N2 gas lasers excited by pulsed transverse inductive discharge
Franck Bielsa : H2+ two photon spectroscopy

Wednesday 04 October

9h00-10h30 : Tutorial 2 
Dr. Andrey Savel'ev-Trofimov (M.V.Lomonosov Moscow State University) : Ultrafast optical pulses and superintenselaser fields 
11h00-12h30 : Tutorial 3 

Agnès Maitre (Université Pierre et Marie Curie, Institut des NanoSciences de Paris): Quantum optics in the continuous regime

14h15-15h45 : Tutorial 4 

Alina Manshina (Laser Research Institute, St. Petersburg State University) : 2D and 3D laser writing in novel optical materials
16h00-17h30 : short talks 

“Quantum Optics I”, chair : Agnès Maître

Tatiana Golubeva : Quantum correlation between signal and pump waves in non-degenerated Optical Parametric Oscillator above threshold 

Thomas Caniard : Ultra-sensitive optical measurement and reduction of thermal and quantum noises

Alexei Ourjoumtsev : Experimental generation of quantum light pulses with negative Wigner functions

Aurélien Perrin : Observation of correlated atom pairs

17h45-18h55 : short talks 

“Ultrafast processes and nonlinear optics”, chair S. Shlenov
Nikolai Panov : Control of Femtosecond Multiple Filamentation in Bulk Media
Alexey Prokhorov : Non-linear atomic-optical interaction in multi-level coupled atomic systems for the case of several pump and probe fields
Igor Perezhogin : The formation of inhomogeneously polarized light beams and pulses during the self-action in a medium with spatial dispersion of nonlinearity
20h30-22h00 : poster session I

Thursday 05 October

9h00-10h30 : Tutorial 5 
Alexios Beveratos (LPN, Marcoussis): Single photons for quantum optics and quantum communications

11h00-12h30 : Tutorial 6 

Bernard Dussardier (LPMC, Nice) : Fibers for lasers and amplification 

Cancelled replaced by :

Michèle Leduc (LKB, ENS, Paris) : Ultracold atoms and molecules

Anne AMY-KLEIN (LPL, Université Paris 13) : Recent development in absolute frequency measurement : femtosecond laser and optical link

20h30-21h55 : short talks 

“Quantum Optics II”, chair : Prof. Savel'ev-Trofimov
Stéphane Donnet : Quantum data encryption with coherent states

Yuryi Kurochkin : Quantum telecommunications and single photon detectors
Pierre Aboussouan : Generation of a Greenberger-Horne-Zeilinger state in the time-bin configuration
Friday 06 October

9h00-10h30 : Tutorial 7 
Valerii Yudin (Institute of Laser Physics, Novosibirsk) : Magnetic Field-Induced Spectroscopy of Forbidden Optical Transitions with Application to Lattice-Based Optical Atomic Clocks
11h00-12h30 : Tutorial 8 

Luigi Moi (University of Sienna, Italy) : Parity violation with hot and cold atoms: results and projects
14h15-15h45 : Short talks 

“Laser applications”, chair : A. Amy-Klein

Ludovic Aballea : Difference-frequency terahertz-wave generation for high resolution spectroscopy
Dr. Nikolay Artemiez : New laser-electron x-ray source for cancer imaging and therapy

Jean-Marie Delord : Study of GaAs based photoswitches for high-frequency microwave signals sampling

Alexey Kucherik : Analyze and Reconstruction of surface micro-relief on base dynamical optical images obtained by the laser brightness amplifier

16h00-17h10 : short talks 

“Manipulation of atoms and molecules”, chair : L. Moi

Malo Cadoret : Bloch Oscillations of ultracold atoms and determination of the fine structure constant

Tatiana Ivanova : Dynamics of correlations in a feedback controlled atomic ensemble
Dmitrii Zhdanov : Orientation selection of molecules using combined action of electrostatic and laser fields
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