
International Committee on Ultrahigh Intensity Lasers - October 2018 Report to IUPAP

On behalf of the committee and as Chairman of the International Committee on Ultrahigh 
Intensity Lasers (ICUIL), I submit this report of ICUIL-related activities and events over the past 
6 months to IUPAP.  Obviously the biggest news in this time period is the most recent.  On 
October 2, Professor Gerard Mourou, who was ICUILÕs Þrst chairman from 2004 to 2008, and 
Professor Donna Strickland were awarded the 2018 Nobel Prize in Physics for the invention of 
the chirped pulse ampliÞcation concept upon which nearly all of todayÕs ~$5B worth of ultrahigh 
laser activities are based.  This is a banner event for the community and for the ICUIL 
committee in particular.  Below is the photograph from the kick off meeting for the ICUIL which 
was held in Great Britain in 2004.  Gerard is at the center of this picture.  The committee will be 
planning several events to celebrate this achievement over the coming year. 

February 2004 - ICUIL Kickoff meeting in Great Britain - Gerard Mourou in the center

The International Committee on Ultrahigh Intensity Lasers (ICUIL) was established in 2004 as 
an IUPAP working group devoted to the promotion and outreach of ultrahigh intensity laser 
capabilities around the world.  By the committeeÕs estimate there are approximately $5B of 
world wide projects and facilities today devoted to the creation and use of ultrahigh intensity 
laser capabilities.  



On a biennial basis, ICUIL sponsors the International Conference on Ultrahigh Intensity Lasers.  
The 2018 meeting occurred in Lindau, Germany September 8 to 14, 2018.  The Lindau meeting 
was the 8th in the ICUIL series.  As with previous meetings, ICUIL 2018 brought together both 
the developers of next-generation capabilities, the scientists that use these capabilities and 
representatives from related industries.  This years meeting set an attendance record and not 
only sold out the hotel venue but sold out the conference seating as well.  There were literally 
no seats left.  Student participation was strong, particularly from European countries.  A photo of 
the conference attendees is below.  

2018 ICUIL Conference - Lindau, Germany

At the annual meeting of the International Committee on Ultrahigh Intensity Lasers which was 
held on Monday evening of the conference, South Korea, Japan and China all presented 
proposals to host the 2020 ICUIL conference.  Each proposal was strong.  After careful 
consideration, the committee voted and chose the South Korean proposal to host the meeting 
on Jeju Island in fall of 2020.  South Korea is currently the host of one of the premier ultrahigh 
intensity petawatt laser user facilities at the Guangju Institute of Science and Technology.  It is 
anticipated that 2020 attendees will be able to tour this state of the art facility in conjunction with 
attending the next conference.  

In other business, the ICUIL committee considered at length the issue of member rotation and in 
particular diversity.  By vote of the majority of the quorum in attendance, 7 new voting members 
and 6 non-voting associate members were elected to be part of the committee.  Of the 7 new 
voting members four were female scientists and one of these was from the African continent.  In 
the past year we have also added 1 new participant from Australia representing the southern 
hemisphere.  



In related conference activity, June of this year Nuclear Photonics 2018 took place in Brasov, 
Romania.  This meeting was the second in the biennial series and saw growth from 140 
participants in 2016 when the meeting was held in Monterey, California to 220 participants in 
2018.  The participants of this meeting toured the 300M euro Extreme Light Infrastructure - 
Nuclear Physics facility in Magurele, Romania prior to the meeting.  ELI-NP will be the Þrst 
international facility with 10 PW laser capability when it comes on line for initial commissioning 
experiments in 2019.  At this meeting it was announced that the German government would be 
sponsoring a new initiative in nuclear photonics in the coming year.  Given the activity in this 
area and the overlap with ICUIL related technologies and science, it would seem relevant for 
ICUIL the committee to consider adding representation from IUPAP from its nuclear science 
related commissions.  

In August of this year, the United States began a new networking activity known as LaserNetUS. 
With support of the Department of Energies OfÞce of Fusion Energy Science, the Þrst meeting 
of LaserNetUS was held at the University of Nebraska home of Diocles Petawatt laser system.  
This meeting is viewed as a positive sign for US ultrahigh intensity laser activities as many of 
the charter members of LaserNetUS have ICUIL relevant capabilities and the establishment of 
this network should provide greater user access and growth of the community. 

Since the April report to IUPAP several of the ICUIL committee membership have been 
recognized for their technical achievements. Professor Toshi Tajima (ICUILÕs second chairman) 
was awarded the Association of Asia-PaciÞc Physical Societies (AAPPS) Division of Plasma 
Physics (AAPPS-DPP) Subramanyan Chandrasekhar Prize of Plasma Physics.  Professor Chris 
Barty (ICUILÕs present chairman) was awarded the R W Wood award of the Optical Society of 
America for his pioneering contributions to ultrahigh intensity laser science. Finally, two weeks 
before wining the Nobel prize in Physics, Professor Gerard Mourou (ICUILÕs Þrst chairman) was 
also awarded the Arthur Schawlow Award of the American Physical Society again for the 
invention of chirped pulse ampliÞcation. 

Earlier this summer the 9th newsletter of the ICUIL was published a copy of which is appended 
below.

Sincerely,

Professor Chris Barty 

Chairman of ICUIL 
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Fig. 1. (a). Scanning electron microscope image of an array of 200 nm diameter CDW nanowires. (b-d) 3-D PIC simulation of the evolution 
07&)"9&989#1*&4$%)#$;>)$08&07&49>)9#08%&$8&(8&(##(*&07&UVV&8=&4$(=9)9#&!TW nanowires irradiated at an intensity of 8×1019&2Z<=[W&;*&(8&
ultra-high contrast λ = 400 nm laser pulses of 60 fs FWHM duration. The laser pulses penetrate deep into the array where they rapidly 
heat the nanowires to extreme temperatures, causing the nanowires to explode [Fig. 1c,d]. Deuterons are rapidly accelerated into the voids 
up to MeV energies, producing D-D fusion reactions and characteristic 2.45 MeV neutrons. Times are measured with respect to the peak of 
the laser pulse. The average density of the nanowire array corresponds to 16% solid density.
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Fig. 2. Neutron yield as a function of laser pulse energy on target. 
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Fig. 1. An electron (blue) oscillates under the action of strong laser 
fields (green/purple), emitting energetic bursts of γ rays (yellow). 
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Fig. 2. Experimental progress towards radiation reaction and the 
quantum regime, from SLAC experiment E144 [3, 4], to the latest 
studies using the Gemini laser at the Central Laser Facility in 
the UK [5, 6]. To the left, the phase space shows how the current 
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experiment reported by Cole et al. [5]
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Fig. 3. The key experimental result: the lower the final energy 
of the electron beam εfinal, the harder the γ ray spectrum. This is 
parametrized by the ‘critical energy’ ε<#$)+&?"$<"&<08)#03%&)"9&%"(69&
of the spectrum dN/dε ∝ ε–2/3 exp(–ε/ε<#$)). The sign of this correlation 
$84$<()9%&)"()&#(4$()$08&#9(<)$08&"(%&0<<>##94&$8&)"9&<033$%$08]&$8&$)%&
(;%98<9&)"9&1#(4$98)&?0>34&;9&#9E9#%94/&B"9&<030>#94&#91$08%&1$E9&
the theoretical expectation at 1σ  for different models of radiation 
reaction. [Adapted from Cole et al. [5]]
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Fig. 1. X-ray spectrum measured by means of the spectrometer 
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