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A growing international community bringing together a vast-array of physicists!
Highlights
• Nov. 201 3:

Recent Events

- 4th IZEST meeting

"From Fundamental Physics to Societal Applications"
French Embassy & Univ. of Tokyo - Tokyo, Japan

- Participant Council meeting

• July 201 3:

- 3rd IZEST meeting

LLNL - Livermore, USA

- Scientific Advisory Board meeting

• Jun. 201 3:

ICAN Conference

"Can the future of accelerators be fiber?"
CERN - Geneva, Switzerland

• Apr. 201 3:

Laser Ascent to Subatomic Physics Workshop
French Embassy - Moscow, Russia

Upcoming Events

• Journée Passion Lumière Extrême

23 Jan. 201 4 - l'École Polytechnique - Palaiseau, France

Congratulations to Peter Higgs on receiving
the 201 3 Nobel Prize and many thanks for
your contributions to the IZEST meeting at
Strathclyde University.

Community Actions

• Annual Partner Directory
• European Physical Journal - Special Topics

New Partners Welcomed Since November 2012 Meetings:
• CELIA
Bordeaux, France
represented by Vladimir Tikhonchuk
• ELI-ALPS
Szeged, Hungary
represented by Lorant Lerhner & Karoly Osvay
• HHU-VLPL
Dusseldorf, Germany represented by Alexander Pukhov
• HULIL
Jerusalem, Israel
represented by Arie Zigler
• IOQ
Jena, Germany
represented by Gerhard Paulus
• MUT-IOE
Warsaw, Poland
represented by Henryk Fiedorowicz
• TUC-LMSLP
Chania-Crete, Greece represented by Stavros Moustaizis

With 3 Memoranda of Understanding signed at the Nov. 201 3 Tokyo meeting:
• ILE
• LeCosPa
• RSNSW

Osaka, Japan
Taipei, Taiwan
Sydney, Australia

www.izest.polytechnique.edu

represented by Hirochi Azechi
represented by Pisin Chen
represented by Heinrich Hora
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A message from the IZEST directors:
Greetings and welcome to the 2nd issue of "The IZEST Digest "!
Since the launch of this newsletter last summer we have had a period of feverish activity within the IZEST
community. Indeed, this community continues to grow with the additional of new groups and partner laboratories
from Asia, Europe and the USA. Together we face the challenge of developing new laser-plasma technology for the
study of particle acceleration and fundamental physics encompassed in IZEST.
This mission-statement was brought home during the CERN conference of ICAN which gathered scientists from
both laser and accelerator communities to explore the integration of next-generation systems. Development of fibrebased lasers for accelerators is becoming an exciting possibility presently being pursued by many forward-looking
laboratories as outlined in the article we published recently in Nature Photonics.
Global cooperation is implicit in the IZEST community as was exemplified by the 3rd IZEST Meeting hosted in an
historic international capacity at the Lawrence Livermore Laboratory. A fundamental goal of IZEST relates to
international community-building to provide mutual benefit from the exchange of expertise.
Collaborations have already been established to develop laser-plasma amplification (C3 project) and high energy
laser-plasma accelerators (1 00 GeV project). The research and development for these projects will emcompass lab
facilities of small to medium levels to evolve the science and technology before demonstration is implemented at big
facilities such as NIF and LMJ.
Already, as reported in this issue, there are exciting new experiments and new facilities coming online. For the
latter, we spotlight new Petawatt systems under development from international partners in Russia and Asia.
Finally, on this note, we are about to host the next IZEST meeting at Tokyo, Japan.
See you there!
- G. Mourou

- T. Tajima

Supporting Agencies

IZEST is supported by Ecole Polytechnique - France and CEA France.
ICAN has been supported by the European Commission and is coordinated by Ecole Polytechnique (France). The 3 other partners are ORC
in Southampton (UK), University of Jena-FhG (Germany) and CERN Geneva (Suisse) along with 1 4 experts.

www.izest.polytechnique.edu
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IZEST Conference at NIF

July 1 7-1 8, 201 3 - Livermore, USA

The 201 3 LLNL IZEST meeting was held at the Lawrence Livermore National Laboratory in Livermore
California, July 1 7th and 1 8th. The meeting included participants from the US, Europe and Asia and featured
an overview of the National Ignition Facility by Dr. Ed Moses and a detailed tour of the facility by the workshop
participants. Presentations made during the two day meeting included surveys of large-scale, ultrahigh
intensity laser activities in Europe, China and Russia, reviews of laser-based particle acceleration activities
from around the world, intense laser concepts that may enable the search for dark matter and dark energy,
new concepts for plasma beam combining of intense laser pulses and the coherent addition of fiber laser
amplifiers for future high power and high intensity laser systems. Special events included a banquet held at a
local Livermore Valley winery on the evening of the first day and included expressions of support
for IZEST from scientific attache of the French consulate and an after-dinner presentation on the
potential of laser fusion energy to address mankind's growing need for clean energy.
Chris Barty, Gerard Mourou and Toshi Tajima served as chairs for the LLNL IZEST meeting.
- C. Barty

The Laser Ascent to Subatomic Physics and Applications
April 26, 201 3 - Moscow, Russia

Over the past few years laser peak power has increased enormously to the point where High- Energy and
Laser physicists envision ultra-intense laser as a complementary paradigm to high energy accelerators. The
aim of this workshop was to bring together the world’s leading projects dedicated to Laser-based Particle
Physics representing 30 top laboratories in the
world and XCELS2 one of the 6 Megascience
projects considered for funding by the Russian
government.
Scientists from the major Russian institution in the
field were represented. The meeting concluded
with the signing of MoUs between IZEST and
MEPhI, National Research Nuclear University in
Moscow as well as IZEST and the Institute of
Applied Physics at Nizhny Novgorod.
Among those those in attendence:
• Mr. Fursenko, Minister of Education, adviser to
President Putin on education
• Mr. I. Feydyukin, Vice Minister of Education and Research
• Professor Bagayev, representing the Russian Academy of Sciences
• Dr. M. Strikhanov, Provost of MEPhI
• Alexander Litvak & Alexander Sergeev, Director & Deputy Director of the IAP
• Mr. J. de Gliniasty, and his wife, the Ambassador of France
• Dr. G. Petite, representing the Research Directors of l’ Ecole Polytechnique,
• Mr. Thierry Massard, Scientific Director of the CEA-DAM
• Daniel Malys, CEA Nuclear advisor
• Denis Le Vaillant, Director of Thales Laser
Among the meeting's speakers:
• Professor Ruxin Li, Director of SIOM Shanghai
• Pisin Chen, Director of the Center for Cosmology , Le COSPA Tapei(Taiwan),
• Professor Hirochi Azechi, Director of ILE Osaka University,
• Florian Glikshon, representing ELI
• Professor Nico Zamfir, representing ELI-Bucharest (RO)
• Dr. K. Osvay & Mr Lehmer Lorant, representing ELI-Hungary.

www.izest.polytechnique.edu
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Can the future of Accelerators be Fiber?
27-28 June 201 3 - CERN, Geneva

Concluding its EU-supported feasability study, the Consortium ICAN reports on a revolutionary laser
architecture that could for the first time accelerate particles to very high energy, at high repetition rate with
good wall plug efficiency. This architecture based for the most part on telecommunication technology is a
watershed in laser physics unifying in one stroke, Laser Optics, Nuclear Physics and High Energy Physics
with a rich application offering for the industry and medical sectors.

To highlight this new possibility that illustrates the vitality, leadership of European Science, the Ecole
Polytechnique, the ORC, the FhG and CERN have organized a symposium where the potential of this novel
laser architecture has been presented by experts with examples for fundamental
physics applications like gamma-gamma, muon colliders, free electron laser, neutron
and neutrino sources but also practical societal applications such as nuclear waste
management and proton therapy.
Among the distinguished speakers representing a range of backgrounds including High
Field Optics, Optics, Nuclear Physics, High Energy Physics were:
• Michel Spiro, former president of the CERN Council
• John Dudley, President of the European Physical Society
• Donna Strickland, President of the Optical Society of America
• Nicolas Zamphir, Director of ELI-NP, Romania
• Sir David Payne, Director of the Optoelectronics Research Center Southampton, UK

A New Nexus of IZEST:

University of California at Irvine
A new baby is about to
be born in the IZEST
family, the University of
California at Irvine (UCI). Toshi Tajima appointed as
Norman Rostoker Chair Professor has returned to his
alma mater as his academic base 40 years after he
entered the group of Professor Norman Rostoker at
UCI. He learned collective acceleration under Dr.
Rostoker before he went on to work with Professor
John Dawson at UCLA. Tajima intends to rekindle
UCI’s collective acceleration legacy. During the third
IZEST Conference at Lawrence Livermore National
Laboratory this summer (July 1 8-1 9), Vice Chancellor
for Research of UCI Professor John Hemminger
attended the Conference and made the greetings to

www.izest.polytechnique.edu

the IZEST audience on the UCI’s intention of active
collaboration. The discussion between UCI and
IZEST for further strengthening of cooperation is
ongoing. As UCI has a faculty with substantial
members in plasma physics, high energy physics and
astrophysics as well as a large Medical School,
IZEST applications to high energy physics,
astrophysics, and medical physics are under
preparation and are likely to flourish. UCI can play an
important role of nexus that connects many
colleagues in North America and Asia in the years to
come. Greetings from Irvine!
-T.Tajima
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ICAN Report:

Experimental Demonstration of ICAN
The challenge of producing the next generation of
particle accelerators, both for fundamental research,
or for more applied tasks such as proton therapy or
nuclear transmutation has been taken up by the high
intensity laser community. In order to reach the
ultrahigh peak power and the high repetition rate
(typically >1 0kHz) needed for these applications,
coherent beam combination of thousands of fiber
amplifiers has to be envisaged. This cutting edge
technology requires i) innovative methods for
ensuring simultaneous measurement of phase errors
between the numerous output beams and ii) a large
bandwidth (typically 1 kHz) control loop to suppress
these errors. For this purpose, Thales Research &
Technology France (TRT-Fr), one of the corporate
research laboratories of Thales, has successfully
implemented an interferometric method allowing
collective measurement of the phase errors between
all the fibers with a single image captured on a fast
camera. As the complexity of the measurement is
inherently independent of the number of fibers, this
approach is therefore naturally more suited for phase
locking of very large number of fibers. TRT-Fr has
already demonstrated coherent combining of 64 fibers
by using this method. By using a high speed camera
and an optimized algorithm, phase locking at a

repetition rate of 1 kHz has been achieved.
Furthermore, TRT-FR has recently shown that a
minimum of 8 pixels per fiber on the camera was
enough to guarantee precise phase locking with a
residual phase error as low as λ/20 rms. The
consequence of this result is that more than 1 0,000
fiber amplifiers could be coherently combined with a
commercially available high speed
megapixel camera.
-A. Brignon,

Lead Researcher

C3 Report:

SBS Plasma Amplification
In two recent experimental campaigns performed at
the ELFIE facility at LULI, a counter-propagating
geometry of the interaction between pump and seed
beams was set up. The purpose was to exploit a
maximum overlapping of the beams within the plasma
medium and thus optimize the energy exchange.

www.izest.polytechnique.edu

Low Z gases are also chosen to provide a fullyionized, homogeneous plasma. Data is still under
analysis, however very interesting results have been
unambiguously recorded: for the first time in this
geometry, an absolute (i.e. with respect to the incident
seed beam) amplification was obtained. An amplified
seed spectrum recorded at the exit of the plasma is
shown in the figure, compared to the reference signal
in vacuum and the signal transmitted through the
plasma. Amplification was registered simultaneously
on the autocorrelation trace and calorimetry
diagnostic.
The importance of such a record lies in the fact that
this absolute amplification occurs despite a strong
attenuation of the seed and not only confirms the
robustness of the amplification mechanism but the
result significantly surpasses all previously measured
amplification levels in this scheme.
-L. Lancia
Lead Researcher
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IZEST Partner Spotlight:
ILE - Japan

The Institute of Laser Engineering (ILE) of Osaka
University was established in 1 972 and has become
a national center for joint use and joint research of
high power lasers and high-energy density science.
At ILE, a high energy peta-watt laser called LFEX
(Laser for Fusion EXperiment) has been
commissioned consisting of a 4-beam and 4-path Nd:glass amplifier
system with a 40-cm square aperture in each beam. The design goal
of LFEX is to deliver 1 0-kJ of energy in a 1 0-ps pulse at 1 -µm
wavelength, while it also delivers 4-kJ energy in 1 -ps width. The
focusing optic in each beam is an off-axis parabola mirror with f/1 0
speed. Currently, 3 of the 4 beams are in operation, and the fourth
beam will be completed in the coming year 201 4. The focus-ability to
diffraction limit and pulse contrast ratio of more than ten billionth are
the targets of effort.
The primary purpose of using LFEX is to explore the fast ignition
concept in the Fast Ignition Realization Experiment (FIREX) program.
The goal of its first phase is to demonstrate an ignition temperature of
50 million degrees, followed by the second phase aiming at ignitionand-burn. The decision of the second phase will be
made in a review committee at the Council for Science
and Technology in the year of 201 6. After this process,
LFEX laser will be fully open to the world for basic
science study including relativistic plasmas, particle
acceleration, radiation damping, and non-linear QED.
-H. Azechi , Director

IZEST Partner Spotlight:
SIOM - China

The petawatt Ti:sapphire CPA laser system in SIOM has been recently upgraded to 2.0 PW
with high contrast in the time domain. A robust, high-contrast front-end based on the crosspolarized wave (XPW) technique is used as the seeding source with a pulse energy of 0.1 mJ
and a repetition rate of 1 kHz. The clean signal pulse was then expanded by an all-reflective
Offner type stretcher to a width of about 1 .4 ns. Following the stretcher, the chirped pulse is
amplified to energy of about 1 .8 mJ with a repetition rate of 1 0 Hz by a regenerative amplifier.
Through the next four multi-pass amplifiers, the energy is finally boosted to 72.6 J. In the final amplifier, a
Ti:sapphire crystal with a diameter of 1 00 mm is used and the parasitic lasing is effectively suppressed by
combining index-matching cladding and precise control of
the seed-pump time delay. The maximum output energy
from the final booster amplifier is 72.6 J at the pump
energy of 1 40 J, corresponding to a conversion efficiency
of 47.2%. Meanwhile, the measured spectral width
(FWHM) of the amplified laser pulse from the final booster
amplifier is 60.8 nm. After a 4 grating pulse compressor,
the pulse duration is 26.0 fs with a pulse energy of 52.3 J,
corresponding to a peak power of 2.0 PW. The contrast
ratio of the compressed laser pulse was measured by a
third-order scanning cross correlator at 1 0Hz
when the power amplifier and final amplifier
were not pumped, and the result shows that
the contrast ratio is 1 .5×1 0 11 at 1 00 ps before
the main pulse. This high-contrast Ti:Sapphire CPA system will be a powerful tool for investigating
laser-matter interactions in the relativistic regime.
-R. Li , Director

www.izest.polytechnique.edu
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IZEST Partner Spotlight:
XCELS - Russia

The goal of the XCELS project in Russia is establishing a large research infrastructure – the
Exawatt Center for Extreme Light Studies. The core of the planned infrastructure will be a
new unique source of light having the power of about 0.2 Exawatt. This source constitutes a
1 2 channel x 1 5 PW laser system based on the technique of optical parametric chirped pulse
amplification (OPCPA). The corresponding laser architecture was developed at the Institute
of Applied Physics in Nizhny Novgorod (IAP) where the first Petawatt-class OPCPA laser in
the world, called PEARL, was launched in 2007 and a multi-Petawatt system is now under construction. The
fundamental processes of laser-matter interaction at Exawatt power belong to an absolutely new branch of
science that will be the principal research task of the
infrastructure. There will open up opportunities for studying the
space-time structure of vacuum, nonlinear QED phenomena and
unknown processes at the interface of high-energy and high-field
physics.
The first phase of the XCELS Project is the prototyping phase. It
includes creation of two modules with the power of 1 0 PW at the
premises of IAP by the end of 201 6 and will be a natural
continuation of the PEARL project. Creation of the subexawatt
laser will be performed at the implementation phase beginning in
201 6 dependent on the prospective federal budget of
Russia. To accommodate XCELS, a ground area of
about 5 hectares in the vicinity of the Nizhny
Novgorod city will be engaged and a new research building will be constructed by the year 201 9 for
hosting about 300 researchers and technicians.
- A. Sergeev, Director

Recent IZEST Publications

• CERN Courier, 201 3, Vol 53, No 9
"Can fibre be the future of high-energy physics?"
• Phys. Plasmas, 201 3, Vol 20, No 8, p 08311 5
"Spectral characteristics of ultra-short laser pulses in plasma amplifiers",
C. Riconda et al.
• Nature Communications, 201 3, Vol 4, Article number: 1 988
"Quasi-monoenergetic laser-plasma acceleration of electrons to 2 GeV"
X. Wang et al.
• Physics World - October 201 3 - Focus on Big Science - Page 7
"Can the ICAN do it?"
• e-EPS Facts and info from the European Physical Society - 21 August 201 3
"Accelerators and Fibre Laser Symposium at CERN"
J. Dudley
• Science - 1 6 August 201 3: Vol. 341 no. 61 47 pp. 704-705
"Europe Aims for a Cut-Rate Superlaser to Power Future Particle Accelerators"
D. Clery
• Phys. Rev. Lett., 201 3, Vol. 111 , No 5, p 055004
"Amplification of ultrashort laser pulses by Brillouin backscattering in plasmas",
S. Weber et al.
• Nature Photonics - 201 3, Vol. 7, No 4 pp 257-336
"The future is fibre accelerators",
G. A. Mourou et al.
• OPN, May 201 3, pp 37-43,
"The Next Laser Powerhouse",
T. Tajima, W. Brocklesby and G. Mourou
• Ch. Opt. Lett., 201 3, 11 , 01 3501 ,
"1 00-GeV large scale laser plasma electron acceleration by a multi-PW laser",
K. Nakajima et al.
• The Guardian - Tuesday 1 3 August 201 3 by David Larrouserie
"Super-lasers blaze knowledge trail - New-generation technology promises advances in medicine, physics & industry"
• Le Monde Science et Techno - 03.06.201 3 par David Larousserie
"Lasers : les feux de l'Extreme"

Find the latest ICAN brochure at: http://bit.ly/ICAN_Brochure

www.izest.polytechnique.edu
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IZEST Community Building:
The Web-Based Platform for Research & Project Management

A web-development team have been hired to build the collaboration platform. The conceptual design, outlined
in the previous newsletter, is currently being implemented having begun in September.
A demonstration is planned to be presented during the upcoming IZEST conference in Tokyo, Japan. This will
include a multi-person video conference tool BigBlueButton and an overview of the project-management tool
projectfork.
Once available the beta version will be released to a limited user base for testing & debugging.
Please send an email to sign up for the beta - once complete this tool will be available to all!
- M.N. Quinn

The IZEST Team

IZEST management team has grown! Anne-Claire Gauvin joined us on the 1 st September. Her support will be
a great help and allow us to work even more closely with our IZEST/ICAN partners. She will be involved in
the administration tasks along with Cathy Sarrazin.
Her email is anne-claire.gauvin@polytechnique.edu and her phone number +33 1 69 33 41 75.
Welcome to Anne-Claire!

Classifieds
Positions

• Asst Professor in Experimental Plasma Physics
Univ of California-Irvine (UCI), USA
more info: www.physics.uci.edu
recruit.ap.uci.edu

contact: Bill Heidbrink (Bill.Heidbrink@uci.edu)

• Young Scientists and Post-docs
ELI-ALPS Project, Hungary
more info: www.eli-alps.hu
contact: monika.barany@eli-alps.hu

Space to let

Please forward all advertisments for postions etc. to:
catherine.sarrazin@polytechnique.edu

EDITORIAL BOARD

G. Mourou (IZEST director), T. Tajima (IZEST deputy director),
J. Fuchs (C3 manager), K. Homma (DF manager), K. Nakajima (1 00GeV manager),
M. N. Quinn (IZEST), C. Sarrazin (admin coordinator), J. Wheeler (IZEST)

CONTRIBUTORS:

H. Azechi (ILE), C. Barty (LLNL), A. Brignon (Thalys), L. Lancia (U.Roma), R. Li (SIOM)

Any useful information that you feel we missed? Feel free to contact us and let us know for future issues:
catherine.sarrazin@polytechnique.edu
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