
Laser Mégajoule:  

results, status, and perspective after five years of plasma experiments 

E. Lefebvre1 
1 CEA/DAM/DIF, Bruyères-le-Châtel, 91297 Arpajon cedex, France 

 

Since the commissioning experiments at the end of 2014 with one bundle (8 beams) and one 

diagnostic, the Laser Mégajoule has been steadily improved in terms of beam number, energy, 

plasma diagnostics, and experimental capabilities. Experiments are performed today with 56 

beams (7 bundles, or 14 quadruplets) delivering up to 70 TW / 200 kJ on target. 14 different 

plasma diagnostics have already been used in experiments, with several more under 

development or waiting for commissioning. The PETAL* petawatt beam, commissioned in 

2017, has been used on several “academic access” experiments since, to produce sources of 

energetic particles or photons, used to probe LMJ-pumped plasmas. 

In 2019, several landmark experiments were carried out, including commissioning of a first 

Full Aperture Backscattering Station (FABS) diagnostic, and an experimental campaign 

dedicated to crossed-beam energy transfer (CBET). A set of neutron detectors was fielded 

around the target chamber and the first deuterium fusion experiments were carried out in 

October 2019, both in direct drive and indirect drive, giving yields in excess of 1011 neutrons.  

During this indirect drive fusion campaign, most of the shots used the first six laser bundles 

that were in operation at that time, resulting in a very asymmetric irradiation of the (rugby-

shape) hohlraum wall. The hohlraum energetics and capsule implosion were therefore 

computed with our 3D radiative hydrodynamics code, TROLL, and served as a validation test 

for its predictive capabilities. 

Early in 2020, the VISAR diagnostic was commissioned and used to measure first EOS data 

points for boron in the 20 Mbar range. A specific hohlraum was successfully designed for 

these experiments to minimize sample preheat. 

The next important milestone for LMJ is now the commissioning of the next 4 laser bundles, 

enabling implosion experiments in a symmetric configuration with 11 bundles (20 quads 

arranged in 1 internal and 1 external rings, through each hohlraum entrance hole, plus 2 quads 

for a radiography source). We will briefly review some of the experiments that are scheduled 

after that point, and explain how they will pave the initial steps on a road towards harnessing 

thermonuclear plasmas on LMJ. 

 

 
*The PETAL project has been performed by CEA under the auspices of the Conseil Régional de Nouvelle 
Aquitaine, of the French Ministry of Research and of the European Union, and with the scientific support of 
Institute Lasers and Plasmas. 
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