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A message from the director:

Upcoming Events

Gérard Mourou
Like any year, 2015 had ups and downs. There were
many ups for this International Year of Light that will be
discussed but a serious down with the unfathomable
loss of Wolfgang Sanders on December 5th 2015.
Wolfgang has been one of the photonics architect
of Europe. His personality combined a great scientist,
an architect, a great manager and an accomplished
diplomat with a knack for the unification and
organization of science. Over the years his influence in
the field of laser physics grew to become global.
In 2002 Wolfgang, managed to weave an extended
network, named LASERLAB Europe (2002-2012) formed
by the top laser laboratories in EU. It has been a
resounding success that arguably is at the root of
Europe taking a leading position in optics.
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In 2005 upon returning from the University of Michigan, I
proposed the first ultra high intensity laser Infrastructure,
ELI for Extreme Light Infrastructure. Wolfgang was a
strong supporter of this initiative. In 2006 after only
one year, ELI made it to the ESFRI Road Map. For the
EU, ELI had the making to become the first European
Infrastructure that could be installed in a European
emerging country like Czech Republic, Romania and
Hungary. After numerous fruitless meetings trying to
select a country to build ELI “under one roof”, it dawned
on us that the only way, was to build an integrated
infrastructure based on 4 pillars, specialized in different
emerging fields of extreme light ; namely Beam
Generation in Prague, Nuclear-Physics in Bucharest
and Attosecond Physics in Szeged. It was decided to
give priority to the 3 first pillars. The last one will focus
on Extreme Intensity Physics and would be dealt within
few years later. At the cost of almost 1B€, this integrated
facility will form the world largest civilian laser facility. In
2010 the ELI Preparatory Phase was completed and the
project was transitioned to the ELI Delivery Consortium.
In 2013, because of his recognized scientific aptness
combined with his seasoned experience and
incomparable managerial skills Wolfgang was rightly
selected as the General Director of the world’s largest,
civilian laser research, the ELI-Delivery-Consortium.
Wolfgang has contributed to make Europe arguably
the top place in laser research and applications. But
his most extraordinarily teaching, so much needed
today, has been that science is a unifying element that
makes possible to endeavor with serenity together for
the benefit of all. Let us remember this as we continue
with our activities in the coming year.

G.Mourou
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• International Laser Symposium - Dresden - Germany
February 23, 2016 - February 24, 2016
•H
 PLA/DE International High Power Laser Ablation
Directed Energy - Santa Fe - NM - USA
April 4, 2016 - April 7, 2016
• AKL’16 Laser Applications of Tomorrow - Aachen Germany
May 27, 2016 - May 29, 2016
•S
 PPT 27th Symposium on Plasma Physics and
Technology - Prague - Czech Republic
June 20, 2016 - June 23, 2016
•C
 ondensed Matter in Bordeaux 2016 - Paris - France
August 22, 2016 - August 26, 2016
•P
 HOTON16 - Leeds - UK
September 5, 2016 - September 8, 2016
• ICUIL2016 Conference - Montebello - Canada
September 11, 2016 - September 16, 2016
• I CRI2016 - Cape Town - South Africa
October 3, 2016 - October 5, 2016

Past Announcements
Toshiki Tajima winner of the 2015 Enrico Fermi Prize on
September 21, 2015

Editorial Board
G. Mourou (IZEST director),
T. Tajima (IZEST deputy director),
J. Fuchs (C3 manager),
K. Homma (DF manager),
K. Nakajima (100GeV manager),
C. Sarrazin (admin coordinator),
J. Wheeler (IZEST)
CONTRIBUTORS:
JC. Chanteloup (XCAN),
R. Li (SIOM),
M. N Quinn (IZEST)

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

SUPPORTING AGENCIES
IZEST is supported by École polytechnique – France, CEA France and Thales France.

“The Nature of Light: Augustin Fresnel, his impact on Art and Science (1790-1900)”
2 Nov. 2015 – Musée du Louvre – Paris, France
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COLLOQUIUM

This colloquium aspired to establish a possible link between the
demonstration of the nature of light by Augustin Fresnel and
the impressionism movement. In the process we discovered
the pioneering role of W. Turner and John Constable as the
link between Fresnel and C. Monet. Also it was interesting to
discover that Fresnel was born in the Castle of Louis de Broglie
the famous physicist 100 years before De Broglie unifies light
and matter and was awarded the Nobel Prize. Fresnel was
also the cousin of the very famous writer Prosper Merimée
who wrote Carmen.
In attendance were physicists and art historians with
presentations given by: G. Smoot (Nobel Laureate in
Physics; APC Paris/U. Berkeley); M. Leduc (CNRS); M. le duc
De Broglie et M. Martin (École polytechnique); B. Lavédrine
(French National Natural History Museum); D. Cohn (U. Paris
1 Panthéon-Sorbonne); P. Pinchon (U. Aix-Marseille); S. West (U.
Sheffield) & I. Walmsley (U. Oxford); P. Wat (U. Paris 1 PanthéonSorbonne); M.F. Zimmermann (Katholische U. EichstättIngolstadt); F. Wilczek (Nobel Laureate in Physics; MIT).
SouS le haut patronage de Thierry Mandon, Secrétaire d’état en charge de l’enSeignement Supérieur et de la recherche
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Eugène Delacroix, La mer vue des hauteurs de Dieppe, Paris, musée du Louvre (détail) © RMN-Grand Palais (musée du Louvre) / Hervé Lewandowski

(1790-1900)

In addition to the presenters, there were other notable
attendees: Robert Lieberman (President of SPIE); Gabriel De
Broglie (Duc de Broglie 9th Duc de Broglie, great nephew of
the physicist Louis De Broglie who was the 7e Duc de Broglie) .
We had also a large contingent of participants from Sweden
who had an association with the Nobel Museum in Stockholm.
They looked at the Louvre event combining art and science as
something they want to duplicate at the Nobel Museum. This
group included: C. Bachas (CNRS/Ecole Normale Superieure
Paris); D. Burman (Director Brahe Foundation); B. Devine; A.
Karlhede (VP Stockholm U.); A. Niemi (CNRS/Uppsala U.);
K. Nordqvist (Senior Curator, Nobel Museum); M. Sohlman
(previous Nobel Foundation Chair); F. Wilczek (Nobel Laureate
in Physics, MIT); M. Widbom (Director, Swedish Institut à Paris).
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EPJST CAN Publication
The European Physical Journal-Special Topics (EPJ-ST) issue focused on the
coherent fiber lasers was published last October as Vol. 224, No. 13 (2015)
under the title “Science and Applications of the Coherent Amplifying Network
Laser”. This included 19 scientific contributions from partners covering the
topics included within the scope of developing and utilizing the CAN laser
initiative. Potential applications include future colliders, solutions for vacuum
physics, design of Higgs-particle factories, creation of sources of high-flux
protons and of neutrons, among others. Further, such accelerators open the
door to solutions in nuclear pharmacology and proton therapy as well as
orbital debris remediation.
A special thanks to all who participated in this issue’s creation and we
encourage everyone to take a look at the ongoing work throughout the
community discussed in this publication. We look forward to the next
collaboration with partners in the future.

Outlook on Wake Field Acceleration: the Next Frontier
15-16 October 2015 - CERN - Geneva - Switzerland
The yearly IZEST meeting was held at CERN this year with
an emphasis on wakefield acceleration. This follows the
European Strategy Recommendations that high gradient
projects have to be studied and optimized. This includes
CLIC and FCC as well as possible new techniques such
as plasma acceleration. The latter is very promising as
to a future replacement technology for conventional
acceleration techniques. With lasers as driver beams its acceleration
gradients in the range of 100GeV/m may be achieved. With the necessity
to go beyond the standard model, new avenues leading to 100GeV over a
few meters in a single step are among the must-explore list in the near future.
Over the past 2-3 years a succession of novel concepts have arose that could
represent a new wind to the field of wakefield acceleration and High Energy
Particle Physics that rely on large existing national facilities like, the laser PETALMegajoule in Bordeaux, ARC at LLNL, the SLAC electron beam at Stanford, or the SPS proton beam at CERN to create
the wakefield. Along this effort, a new laser driver concept has been designed involving fiber lasers that will provide high
repetition rate and efficiency now absent on conventional laser systems. In addition to these, more recently the possibility
to create a high energy zeptosecond pulse in the 10keV regime of photons opens the possibility to generate the wakefield
not in a gas but in a crystal leading to a giant gradient in the TeV/cm regime. We convened leaders of the field in particle
acceleration and High Energy Physics with 55 participants in attendance to explore these new opportunities.

www. izest.polytechnique.edu 

Topics highlighted:
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– PETAL-LMJ & OMEGA-EP Towards 100GeV Acceleration
– SLAC-FACET Towards 100GeV
– CERN-AWAKE
– Zeptosecond pulses
– Crystal / nanomaterial Acceleration

– ICAN
– Green ILC beam dump
– Cosmic ray acceleration
– Nexawatt acceleration

1st Workshop on Laser solutions for Orbital Space Debris
27-28 April 2015 – Paris, France
The first workshop on “Laser solutions to orbital space
debris” was organized by the Ecole Polytechnique
and the Université Paris with the support from CNES
and Photonics Inc. These 2 days brought together the
emerging community of experts in the application of laser technology for the
mitigation of the problems posed by debris in Earth orbit.
Topics included were:
– Small to large debris, from fragments to large
payloads
– Laser tracking and characterization of debris
– Ground based remediation

– Space based remediation
– Laser ablation & propulsion
– Laser technology
– Implementation scenarios

Organizing Committee:
– Christophe Bonnal, Senior expert- Technical
Directorate - CNES - Launcher Directorate
– Philippe Gorodetzky, AstroParticule and Cosmology

– Gérard Mourou, Director of IZEST - École polytechnique
– Claude Phipps, Managing Partner - Photonics
Associates, LLC
– Mark Quinn, IZEST - École polytechnique

This conference was jointly organized by APC (University Paris Diderot) and IZEST (École polytechnique) - France.

IBS-CoReLS -- Korea
IZEST 100 GeV Ascent taskforce
is
aimed
at
implementing
acceleration of 100 GeV electron
beams by means of a laser plasma
accelerator (LPA) driven with a
multi-PW laser. In 1979, Tajima and
Dawson
proposed
harnessing
electric fields of high amplitude plasma density
waves driven by intense laser pulses. They showed
that for nearly 100 % density modulation, acceleration
gradients of electric fields due to the charge
separation can exceed 100 GV/m for plasma densities
around 1018 cm -3. This reduces the accelerator length
by more than three orders of magnitude compared
with conventional devices.
Recent rapid progress on laser plasma accelerators
underpins
accelerating
multi-GeV
high-quality
electron beams in a centimeter-scale plasma by
exploiting petawatt-class lasers of near-infrared
wavelengths, which may be the most popular PWclass lasers for the laser-matter interaction research.
According to a simple scaling on laser wakefield
acceleration, electron energy scales as, E e
λ L -2 while
the accelerator length in which an electron beam is
accelerated to a given energy scales as L acc
λ L . This
is a motivation to exploit a UV laser pulse for driving
wakefields. In reality, a 1-PW 200-fs pulse of 351 nm
wavelength can accelerate an electron beam up
to 100 GeV in a 1-m long plasma nearly at 1018 cm -3
electron density. A drive laser pulse can propagate a
plasma channel properly formed by a 20-TW 1.2-ps co-

Figure Radial electron density distribution (blue) of a plasma
channel produced by a relativistic ponderomotive potential of a
1053 nm guiding laser pulse (red) at a0 = 2 and that of a 351 nm
drive laser pulse (yellow) at a0 = 8.4 matched to the plasma channel.

propagating laser pulse of 1053 nm wavelength due
to ponderomotive channeling. A schematic concept
for ponderomotive channel-guided LWFA is shown
in the Figure. A proposed concept may make the
accelerator length more than 10 times shorter than
laser wakefield accelerators driven by a single 1053
nm laser pulse. Further embodiment for designing the
experiment at PW laser facilities will be in progress.
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100 GeV Ascent Progress: LWFA boosted by a UV PW laser

-K. Nakajima, project manager

UCI Update: Green beam-dump for ILC
University of California at Irvine – USA
Wakefield acceleration is based
on the collective interaction
of electromagnetic forces in a
plama, taking advantage of the
relativistic coherence [1]. Wakefield
acceleration may be driven by
a laser pulse or by a particle
bunch. The resultant accelerating
gradient is many order of magntidute higher than
the conventional accelerator technology because
we marshall collective plasma forces [2]. Therefore, it
is natural to understand that the wakefields are ideal
decelerator as well, since the decelerating collective
fields are orders of magnitude greater than the single
particle stopping power [3]. Thus the collective plasma
forces may be an ideal method to serve as a beam
dump, which is very compact even though we employ
a gas (instead of solid), and the materials (gas) does
not get radioactivated, as it primarily interact with
the plasma collective fields rather than the collisional
forces. It is also noted that thse give rise to a coherent
plasma oscillations, which may be converted directly
into electricity, an inverse process of a microwave
accelerator cavity (or klystron). This was exactly what
was proposed many years ago [4].

We now suggest that this decelerating gas cells be
applied as the beam dump for the ILC (International
Linear Collider) bunches. This is fitting, because the
ILC employs quite short bunches (300microns), which
correspond to relatively high density gas. We have
formed an international teamwork with KEK, where
ths project was taken up by the management and
has been submitted to and accepted by the Minstry
of research (MEXT) as a Kakenhi project (with T.
Saeki, K. Yokoya, H. Hayano, et al.) with international
collaborators of T. Tajima and X.M. Zhang (UCI) and
A. Chao (SLAC). A preliminary study has started and
a result was be presented at the IZEST Coneference at
CERN on Oct. 15-16, 2015.

-T. Tajima, IZEST deputy director

1. Tajima, T., Laser acceleration and its future, Proc. Jpn. Acad. Ser. B 86, 147(2010).
2. T ajima, T. and Dawson, J.M., Laser Electron Accelerator, Phys. Rev. Lett. 43, 267 (1979).
3. Wu, H. C., Tajima, T., Habs, D., Chao, A., and Meyer-ter-Vehn, J., Collective deceleration: toward a compact beam dump, Phys. Rev. STAB 13, 101303 (2010).
4. Tajima, T., Chao, A. W., Beam Stopping and its Energy Recovery Using Plasma, Japan Patent applied 2007-314155 (filed December 5, 2007).
(patented Nov. 28, 2012).
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PARTNER SPOTLIGHTS
Spotlight on XCAN Laser Project
École polytechnique/Thales - France
The XCAN program is a
spin-off of IZEST and a
joint project between the
Ecole Polytechnique (EP)
and Thales. It aspires to
demonstrate the basic
tenets and limits of the
Coherent Amplification of
a Network (CAN) of several laser beams. The program
is hosted at the LULI laboratory at the EP.
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Figure 1. Principle of coherent ﬁber beam combining in a chirped
pulse ampliﬁcation architecture.
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It will rely on a laser system prototype based on the
coherent combination of several tens of laser beams
produced through a network of amplifying optical
ﬁbers. As a ﬁrst step, XCAN aspires to demonstrate
the scalability of a combining architecture in the
femtosecond regime providing high peak power infer
red laser pulses with high repetition rate and high
efficiency. The initial prototype will rely on 61 individual
beams phased together to provide 10 mJ, 350 fs pulses
at 50 kHz. The main amplifiers will be based on Large
Mode Area (LMA) Yb doped fibers able to efficiently
amplify a 1030 nm laser pulse train without generating
a too high level of nonlinear effects.

Output fibers will be bundled together and a fraction
of the resulting beam will interfere with a reference
beam in order to get access to individual channel
phase information. Processing these data will allow to
drive a set of phase modulator located upstream in
the amplification channels.
Fine adjustment of these modulators will results in pulse
synchronization and phase coherent addition. The
resulting beam will then be temporally compressed
through a grating compressor and focused.

-JC Chanteloup, researcher at LULI

Spotlight: Towards a 5 PW laser pulse
SIOM – China
Recently, the output energy of 192.3
J was obtained from the Ti:sapphire
chirped pulse amplifiers. The laser
system is a typical CPA Ti:sapphire
laser worked at central wavelength
of 800nm. The CPA front-end
worked at repetition rate of 5 Hz
with output energy of 3.5J. Then, the laser beam was
expended and amplified in two Ti:sapphire amplifiers
which were pumped at single shot. A Ti:sapphire
with diameter of 80mm was used as energy amplifier
which can provide the sufficient energy for the next
amplifier. The Ti:sapphire aperture used in the final
booster amplifier is 150mm, while parasitic lasing (PL)
suppression is a key issue. For the final two amplifiers,
optimization of the time delay between the seed pulse
and pump pulse has to be combined with indexmatching cladding of crystal. However, for the booster
amplifier,

Figure1 Output energy with pump energy

…

the injected signal energy has to be improved to
effectively suppress PL. With the injected energy of
28J, the maximum output energy is 155J with pump of
260J. When the pump energy exceeded the level, PL
happened and the output decrease. For the injected
energy of 35J, the output energy achieved 192.3J with
pump of 312J and no PL happened, as shown in Fig.1.
The spectra bandwidth of FWHM from the final amplifier
is 53nm. Small part of energy was compressed in a fourgrating compressor with optimized efficiency of 72%.
The measured autocorrelation trace demonstrated
the pulse width of 27.0fs, as shown in Fig.2, which
indicates a capability of peak power of 5.13 PW.

Figure 2 Measured autocorrelation trace of the pulse
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PARTNER SPOTLIGHTS

-R. Li, Director

Spotlight on Space Debris Removal
IZEST - France

The Earth is surrounded by thousands of tons of
space debris constantly circling in low orbit. These
threaten serious damage, even death, if any were
to strike existing satellites or the International Space
Station. But the biggest threat comes from mediumsized pieces in the range of one to 10 centimeters,
he said – far more numerous, potentially deadly and
currently difficult to detect. A paper published this year
describes a device combination that would sweep the
debris away : shooting at it with a laser guided by the
JEM-EUSO telescope mounted on the space station to
pick out the tiny bits of space junk (see figure 1).

The laser would slow down the debris, causing them
to fall and burn up in the Earth’s atmosphere. Softer
pulses from the laser would first help to pinpoint the
debris and determine its speed and direction. Then
stronger pulses would slow the pieces down, altering
their paths and sending them plunging into the
atmosphere. The laser system is based on the CAN
fiber laser systems currently being developed but a
conceptual drawing is shown in figure 2.

Figure 2

-M. Quinn

•E
 bisuzaki, T. et al. Acta Astronautica Volume 112,
July – August 2015, Pages 102 – 113
Demonstration designs for the remediation of space
debris from the International Space Station

Figure 1
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COMMUNITY
Publications
•M
 ourou, G., Tajima, T. Journal of Optics special publication : Roadmap on Ultrafast Optics submitted
Compression of High Energy Pulses to the Sub-attosecond Regime : Route to Exawatt Laser Subatomic Physics
•M
 ourou, G., Wheeler, J. A. & Tajima, T. Europhys. News 46, 31 – 35 (2015).
Extreme Light : An Intense Pursuit of Fundamental High Energy Physics
•E
 bisuzaki, T. et al. Acta Astronautica Volume 112, July – August 2015, Pages 102 – 113
Demonstration designs for the remediation of space debris from the International Space Station
•Q
 uinn, M. et al. Euro. Phys. Journal Spec. Topics, at Press (2015)
Space-based application of the CAN laser to LIDAR and orbital debris remediation
•S
 oulard, R., Quinn, M. and Mourou, G. Applied Optics 54 15 (2014)
Design and properties of a coherent amplifying network laser

IZEST Community Building:
IZEST webpages are hosted on École Polytechnique’s
servers which has recently updated its website. Therefore
IZEST’s own homepage will be migrated to this new style
in early 2016. This promises to provide a cleaner interface
that is accessible from a wider array of devices including
tablets and mobile devices. There is also a move to use
new software for meeting registrations similar to that
employed for the CERN meeting last October. Hopefully all
of these changes will make accessing IZEST information
easier and more straightforward in the future. As always
we welcome your feedback so that we can continue to
improve going forward.

Classifieds
Positions
•Grand Instruments Master (M2) Program
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With the creation of the Université Paris-Saclay, a partnership of many well-established French institutions is being formed.This
increased connection is giving rise to such opportunities as the Grand Instruments Masters program at Université Paris-Sud, Orsay.
Instruction Schedule
Arrival and Orientation Week
Core Courses: 33 Credit Hours (CH)
Accelerators, High Power Lasers, Tokamak (14 CH)
Practical Training on Grand Installations of the
Saclay Plateau (6 CH)
Numerical Methods (3 CH)
Large Instrument Controls (3 CH)
Physics and Technology Transfer (7 CH)
- materials, cryogenics, superconductivity
- RF technologies
- instrumentation, data acquisition and analysis

b

Geneva

Accelerators
High Power Lasers
Applied Physics Technologies
Tokamaks
Management and Organization
Technical Development

p

Accelerators
High Power Lasers
Applied Physics Technologies
Tokamaks
Management
and Organization
5-6 Month
Internship:
Technical Development

21 CH

ug
Final Presentations of Internships
Research Centers

Research Centers
Institutional Partners

Institutional Partners
Information:
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National Grand Installation Meetings: 6 CH
Accelerators

Information:

Want Your Announcement Included?
Please forward all advertisments for positions etc. to: catherine.sarrazin@polytechnique.edu

